]

L .
JNSoutheast

Z Ranges

LEGEND

[0 J-1Range

Impact Area

n Cantonment Area

|:| Surface Waterbody

= MMR Boundary

[____l Town Boundary

/ Roads

Massachusetts
Military
Reservation

ISLAND

0

4,000

5 Feet

NOTES & SOURCES
Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from ARNG and MassGIS

ECC MMR
Cape Cod, Massachusetts

MMR J-1 Range Location Map

FIGURE
2-1

ECC GIS Server
CATERC_GIS\CTO002\J1_SoilRN1CombinedRI_Figs\
JIRI_Section2\Fig2-1_J1Range_Loc.mxd

November 2008 DWN BY: JYK  CHKD BY: DM

Impact Area
Groundwater Study Program


CGuido
Rectangle


4 J-1 Range ¢
| Location 3

Impact Area
Groundwater Study Program

J-1 Soil RI Study Area Boundaries
] MMR Boundary
# Impact Area Boundary
" Roads

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG and MassGIS

TITLE

J-1 Range
Soil Study Areas

0 1,400
5 Feet

ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
CA\TERC_GIS\CTO002\J1_SoilRNJ1CombinedRI_Figs\
J1RI_Section2\Fig2-2_J1Range_StudyAreas.mxd
Decmber 2008 Drawn by JYK Checked by PF



CGuido
Rectangle


LEGEND

@® Monitoring Well

/\68—/ 2003 Synoptic Water

Table Contour (ft msl)
Impact Area Boundary

MMR Boundary

Data mapped to UTM Zone 19, map grid units in meters.
Jacobs

Bourne, Massachusetts
Y:\IA_TéRC\Projects\SSAY53\02\201 00708\ArcGIS
j1_north_per_rdx_study_area_final.mxd

July 8, 2010 jpiccuito Checked by Katie Thomas

MW2484)
O

o
R Mw.-4’a o

5

J-1 North Perchlorate Plume
(shown to nondetect)

J-1 North RDX Plume
(shown to nondetect)

J-1 South RDX Plume
(shown to nondetect)

J-1 Range North Groundwater
Study Area

J-1 Range North Groundwater Study Area

FIGURE
Impact Area

Groundwater Study Program




_ DP-391
O

O ¥
IDP:390}  ME?528/(DP-389)) .3-79 .
O

S DP507, :
3 (®]DP-386
MW:488

O

KN gmm (DPz508)}
X & o

90MW0052
O

-

o
- 0
G4 ®Imw400)

y
SR
k&l

90WT0010,
O

J-1 South RDX Plume

(shown to nondetect)
Monitoring Well

Drive Point Location (abandoned) J-1 North Plume Composite
of RDX and Perchlorate

Extraction Well (shown to nondetect)

2003 Synoptic Water

Table Contour (ft msl) J-1 Range South

Groundwater Study Area
Impact Area Boundary

MMR Boundary Groundwater Treatment Facility

Infiltration Trench

FIGURE

J-1 Range South Groundwater Study Area

Data mapped to UTM Zone 19, map grid units in meters.
Jacobs

Bourne, Massachusetts
Y:\IA_TERC\Projects\35AY53\02\20100708\ArcGIS
j1_south_rdx_gw_study_area_final.mxd

July 8, 2010 jpiccuito Checked by Katie Thomas




Impact Area
Groundwater Study Prog

Depression

Bunker

Popper Kettle
Wastewater Discharge
Firing Point 3
Steel-lined Pit

Mortar Disposal

1000 m Range Firing Point
100m Range Target
Firing Paint 2

Mortar Position
Munitions Disposal Area

00000 [ HOP>>P>DH

Approx. Location of Water Saw
|_'_—, Range Tower

O Berms
/ Roads

J-1 Soil RI Study Area Boundaries
Impact Area Boundary

e
i

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG.

0 800
—— />

ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
CATERC_GIS\CTO002\J1_SoilR N 1CombinedRI_Figs\
J1RI_Section2\Fig2-5_J1Range_Layout.mxd

April 2010 Drawn by JYK Checked by MJG



CGuido
Rectangle


Impact Area
Groundwater Study Program

J-1 Soil RI Study Area Boundary
[] J-1 Range Grids
] MMR Boundary
# Impact Area Boundary
" Roads

LOCATION MAP
/ BN L

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG and MassGIS

J-1 Range
Aerial Photograph
1955

ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
CA\TERC_GIS\CTO002\J1_SoilRNJ1CombinedRI_Figs\
J1RI_Section2\Fig2-6_J1Range_1955.mxd

November 2008 Drawn by JYK Checked by PF



CGuido
Rectangle


Impact Area
Groundwater Study Program

J-1 Soil RI Study Area Boundary
[ J-1 Range Grids
B vvr Boundary
# Impact Area Boundary
" Roads

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG and MassGIS

J-1 Range
Aerial Photograph
1966

ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server

CA\TERC_GIS\CTO002\J1_SoilRNJ1CombinedRI_Figs\ 2
J1RI_Section2\Fig2-7_J1Range_1966.mxd

November 2008 Drawn by JYK Checked by PF



CGuido
Rectangle


Impact Area
Groundwater Study Program

LEGEND

J-1 Soil RI Study Area Boundary
[ J-1 Range Grids
1 MMR Boundary
# Impact Area Boundary
" Roads

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG and MassGIS

J-1 Range
Aerial Photograph
1977

ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
CA\TERC_GIS\CTO002\J1_SoilRNJ1CombinedRI_Figs\ 2
J1RI_Section2\Fig2-8_J1Range_1977.mxd

November 2008 Drawn by JYK Checked by PF



CGuido
Rectangle


Impact Area
# Groundwater Study Program

LEGEND

J-1 Soil Rl Study Area Boundary
[ J-1 Range Grids
1 MMR Boundary
#” Impact Area Boundary
" Roads

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG and MassGIS

J-1 Range
Aerial Photograph
1997

ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
CATERC_GIS\CTO002\J1_SoilRNJ1CombinedRI_Figs\
J1RI_Section2\Fig2-9_J1Range_1997.mxd

November 2008 Drawn by JYK Checked by PF



CGuido
Rectangle


DP428
O

K

()
DP41il
DP412
O

@ MW:90

DP-4145 8 | DP:422
® %ﬁm ®

DP-450,

OO
e >t 2O M 1 p Y127,

@ @
5

DR-418

\.-b )

MW:107;
O vy

LEGEND RDX Detection
@® Monitoring Well
——

-i Nondetect to 0.6 ug/L

Line of '____.;
Cross Section . 0.6-2 pg/L

- 2-6 ug/L

2003 Synoptic Water - 6-20 pg/L

Table Contour (ft msl)
B0 20-200 pglL

Impact Area Boundary

FIGURE

J-1 Range North RDX Plume and Lines of Cross Section

Data mapped to UTM Zone 19, map grid units in meters.
Jacobs

Bourne, Massachusetts Impact Area

Y:\IA_TéRC\Projects\SSAY53\02\201 00708\ArcGIS

Sy 5. 2070 peca Cnecked by Kate Tromas Groundwater Study Program




jects\35AY53102\20100708\AutoCAD\xsection_j1_aa_rdx_ri_fs_final.dwg

Y:MIA_TERC\Proj

printed: 07/08/10 by jp

last modified: 07/08/10

North - 3} South
§ © g !
A o o5 § 3 : A
& L5 8 & ¥ S o
s SN s L8 § 2 2
Q < U U
200 — & 6= ® & ié’ IS § § — 200
190 — $ $ $ — 190
180 —] — 180
170 | L 170
160 —| L 160
150 —| L 150
140 | L 140
130 — — 130
120 — — 120
110 | L 110
100 — — 100
90 — — 90
O 8 — e 80
5 70 s s — o066 — 70
Z 60 | ¥ + 7 P SR NP = L 60
_- 4 e -7 077 P 0.81J
q>_) 50 — =+ —+ | - - //,——7 > N — 50
© 40 | i 4 =375 _~~-ND{1-2) 5 L 40
TJU 30 — 1 1 /:;’/,” 4 2 ,_‘?_:.: — 30
e .. 4L __-=7 | . __-=7"  —=xTITee ] —~ /,/ - S| L=
B 20 — 1 = ;)'Sgtllaz P TN L S
§ 10 — + 1 — 10
0 — 1 1 _—_—
= 10 10
" wo Y8 T [
©.20 | |
a0 g} 1 20
C—30 — =+ A — -30
2-40 — + 4 — -40
C.50 + 1 — 50
@)
LU-GO — T 4 — -60
70 — + 1 70
80 — =+ 4 — -80
90 — =+ 4 — -90
-100 — T 4 — -100
110 — 1 L -110
ND D
120 — L 120
-130 — . F -130
4 @
140 — D: L 140
150 — L 150
160 — -160
70 [ -170
-180 —] — -180
-190 ] — -190
-200 — — -200
210 — L 210
220 -220
Legend Data Sources: ECC/Jacobs, 12 June 2008, Site Environmental Evaluation (SEE) Database.
=e9end Borehole . ® Impact Area Groundwater
Isn(;g?-sglm ) ta J Estimated Concentration (- Nondetect to 0.6 pg/L ¥’ Study Program
03 Monitoring Well (gl ND Nondetect [ 0.6-2 g/l
. -~ — Geologic Contact (dashed wh inferred . '
¥ Watertable L Miroarams oer liter Sand and Silt/Clay £ 269l sologic Contact (dashed where inferred) J-1 Range North Plume Cross Section A-A
2 Ho grams P ] Basal Gravel/Sand 8 6-20 uglL V: 60 lllustrating RDX Distributions
# Well screen ID 88 20-200 ug/L 0 H: 500 Massachusettsd I\'<I,||I|tar¥l Re;tservation
L | Epe Co assacnusetis
NGVD  National Geodetic Vertical Datum Note: Unlabelled borehole intervals indicate nondetects during screening. Scale in Feet 0710810 JP xsection_j1_aa_rdx_ri_fs_final.dwg Figure 2-11




Northeast

Southwest

20
30
40
50

-60
70
80
90
00

Cl

A

<1
Figure 2-12

Reservation

Cape Cod, Massac¥|usetts

T~

&
&
SR
%
%
&

’ v
%
%
%
%
5%
%
%
4%
%
%
%
%

%
%
Study Program

&
%
%
%
%
%
%
%%
%
%
Impact Area Groundwater

lllustrating RDX Distributions

Massachusetts Militar

, oY
495
8555
X
%

5%
KE
%4

85
KE
5

%%
5%,
%%

5%

‘[F[CCCCECECECE

%
%
A
%
%
S
%
%
X
%
%
%

07/08/10 JP xsection_j1_cc_rdx_ri_fs_final.dwg

%
5%
R
55
%%
3
%
<X
%
2%
%

5
%
$$
s

J-1 Range North Plume Cross Section C-C'

mvm,\_\_§$ L

5

XA

%%

%%
4
%
%
gl
s

5%
%
gl

R
N

T M TLITTITIITEs
D

SSEITIITI
=aRERBERMHRY}

5%
5
%
5%
%

S
:
%
A
%
K
&

%,
%0

2

230
2/
%%
$%,
&
%
%
X
%
%
X

(X
4;%'

%
5%9%
OSS
55
%
%
K,
%
%
gl

LT

u&m

\

)

/
—=ag
—— T

%
%
%%
35
%
%%
55
%
%4
85
%
2%
85
%

Scale in Feet

/
X
5
%
%
%
2%,

—————

3.4
0.83

92e-mpy @ |

LR e

erif]

<

-
— Geologic Contact (dashed where inferred)

<
£
=
j~
9
5
[
&2
2
£
052) =—=====— e
. d
1411171
ARHEETE

32

Data Sources: ECC/Jacobs, 12 June 2008, Site Environmental Evaluation (SEE) Database.

7%
6 45%
$I X
%9:5%
55555
KB
Nondetect to 0.6 pg/L

%
S
%
;;
%

%
%%

%
%%
$%7;

3555
K5

] 0.6-2pg/L
=0 2-6 pglL

[ — |

HHNEESS

48 —=mm—me

5.7J!

Bedrock

o
c
©

«n

=
9]
>
o

O]

©
[2]
@

m

A
7

>
o
(&)
=
(2]
o
c
S
o
c
o
n

=

===

B
29

S 35

LS

X3 1A

2%

~————

%
e
Estimated Concentration

Nondetect
Micrograms per liter
Note: Unlabelled drilling profile intervals indicate nondetects during screening.

5%
&
9%
%%
%%
S

(R
2

RIS
R
S5
%05
RTINS
S5
J
ND
Mg/l

s’

53
' 0
55

A

RN

I
5%
55

L9

G5

%9,

%

2%,
55
%
55

99%
9%

9,
D
2%,

R

%
%%

Interval Data
(nglL)

X
o
s
%%
%
%

Drilling Profile

<%
2,
%
R
%
%5

8y

(X
2{
55
555
2

N
S
2

nD 8-

No -
7%
7%
SRS
ORATXR

X

%

255
Monitoring Well

National Geodetic Vertical Datum

LDt PP

X
X

%%
X

KK

55
X

Water table
Well screen ID

5
%
%

NGVD

~—-30
40 —
50 —|
60 —|
70
80
90
00
10 —
20 —
30 —
40 —
50 —
60 —|
70 |
-180 —
90 |
00 —|
210 —
220
Legend

e »-B-

Bmp'jeuly s 14TXpIT00 LT UO08SX\AYO0INY\0L00 L 0Z\Z0\ESAVSESRRI0IA\OYIL VIVA  dlAq 01/80/20 :Peud  01/80/.0 :PalIpoUl ise|




jects\35AY53102\20100708\AutoCAD\xsection_j1_bb_rdx_ri_fs_final.dwg

Y:\IA_TERC\Proj

Northwest Southeast

printed: 07/08/10 by jp

last modified: 07/08/10

& S

~ \a 1

B S s & ;'\\ o ) B
20 o =< = g N ¥ & ¥ — 220
20 | ® & S < § g‘ S L 210

<
200 | 4 & ® S ® L 200
190 — & — 190
180 | [ | 150
170 —| L 170
160 —| L 160
150 — 150
140 —| 140
130 —f 130
120 —| L 120
110 — 110
100 — — 100
90 — 90
08 L 80
5 70 — 70
Z 60 60
B 50 — %0
>

3 40 — 40
@ 30 — 30
S 2 20
%10 — 10
s L,
<10 — 10
L‘E-ZO — -20
T:’-:so — -30
240 — 40
.50 — -50
ﬁ-eo — + -+ 60
70— + 70
-80 —| + 80
90 —| + L 90
4100 + — -100
4110 + — 110
120 + — 120
1309 zeceE T LR T [ 10
140 — . + — 140
150 — X — 150
4160 — L 160
170 ] L 170
180 ] L 180
4190 | L 190
200 ] L 200
210 L 210
-220 220

Data Sources: ECC/Jacobs, 12 June 2008, Site Environmental Evaluation (SEE) Database. ;

Legend Borehole 2 Impact Area Groundwater
Screenin . . I:' Sand "1 Nondetect to 0.6 pg/L
. Interval Data J Estimated Concentration ) - Study Program
& Monitoring Well (ug/L) N silt/Clay 771 0.6-2 g/l
¥ Watertable ND Nondetect TH Sand and SiltClay £ 2-6 uglL J-1 Range North Plume Cross Section B-B'
j;z pg/L Micrograms per liter Basal Gravel/Sand I 6-20 pg/L V- 60 lllustrating RDX Distributions
L Becock X o Massachuselt Wiy fggeration
NGVD  National Geodetic Vertical Datum Note: Unlabelled borehole intervals indicate nondetects during screening. Scale in Feet 07/08/10  JP xsection_j1_bb_rdx_ri_fs_final.dwg Figure 2-13




MW 4’5} MW X146
O O

ommﬂ@

90MW0023

«© 90MW.0051

ommam

e

90MW,.00,19
90MW.0031

@ 90MW.0041

90MW,000/7:
90MW,0008:

@ 190MW/0007
90MW0002

90MW,0039

90MW.0034;

90MW,0005;
90MW.0003;

o IS0 90MW 0006

® 90MW00,117
90MW00 127 g}
90MW,.0016;

90MW,0030
90MW,00,18;

38

90MW,0020
O

Monitoring Well

Drive Point Location (abandoned)

O Extraction Well

/\68—/ 2003 Synoptic Water

Table Contour (ft msl)

MMR Boundary

Infiltration Trench

J-1'South

Plume

90MW003'7

90MW.0036
O

o)
90MW0062

90MW.0044;

Q- 0
90MW,0032 90MW 0060

90MW.0024;
O

Al

Line of

Cross Section

.

90WiTi0009
O

BRE
& 0

D P:51:3]

90MW.0033;

AD

RDX Detection

—

-i Nondetect to 0.6 ug/L

T 06-2pgiL
- 2-6 ug/L
U0 620ugL

- > 20 ug/L

—

J-1 Range South Plume RDX and Lines of Cross Section

Data mapped to UTM Zone 19, map grid units in meters.

JACOBS

Bourne, Massachusetts
YAIA_TERCIProjects\35AY53102120100708\rcGIS
1_south_plume_rdx_20100216_final.mxd

July 8, 2010 jpiccuito Checked by Katie Thomas.

LTI
Qb IS P4

it | .md ndo

—"!‘wﬁ
9

90Wil|00,10'¢

FIGURE

Impact Area
' Groundwater Study Program




jects\35AY53\02\20100708\AutoCAD\xsection_j1_south_aa_rdx_final.dwg

Y:\IA_TERC\Proj

@ M5,
@ Muyy,

SOUTHEAST
Al
Separated for
Clarity

200
190
180
170
160
150
140
130
120
110
100

90

80

70

NORTHWEST
Separated for
A Clarity
Separated for [ - |
Clarity 3
o S
S M o | S ® =83
200 — s 8 o tf S
190 — < S8 = % > 8
180 — < ,% & Q
3 o}
170 —| %0
160 —/\ ]
[ —
150 —|
140 —
130 —
120 —
110 —|
100 —
90 —
O 80 —
70 —
60 {4 oxsM T\
L O e T P =
40 —

Elevation (Feet Mean Sea Level, NGV
b & N & b b b s oy ow
o O O O O O O O 0o o o o o
|

-100
-110
-120

e
ST —
=T —

ND

.

_ﬂga;mﬂﬂ:IEﬂ]ﬂﬂﬂHisz—--
FEEESS R RIS I
EASS Ut U ANNNNN\4
EESANAANAN ANNANNNNNE S

60
50
40
30
20
10

-10
-20
-30
-40
-50
-60
-70
-80
-90
-100
L 110
120

N

130 NN N NN — -130

140 — = % . NN — 140

150 S R R R s R B B R R R RRS LSS ] [ -150

B 1 e 1 e 1 e 0 e e e 0 et et et et Bt et Bty D

T S S S S8 B s A T2 i S BREISTIETIS SRS 1

70 B S S S e R R S S R A e oy e ety U ey Uy 0y oy B N oy G U G 170
O R R R S S RS RS R R R R R RETIRETIRESS R R R R R e S R R RIS S8 0580554

180 GRS S S R R S S R G R R S R G R S RS SRR N S o S R R S R R S RN GTIRETIRES 055595505 ML

B I e et e e G Uy et e Iy G U et e o e I U et o e 955 X o S R A G IR R RS GRS AT

R R S R G I IR EIIAEHKAES % e e e ety ety G Uy U e U N eI e oy & GG

O o S S S S I ISIES S S S S S I S S S SIS 55050050 Hi
R S S R R S S R R S G R E IREINETIRESS SR % B U e g ety I U et e oy e I B SR

200 PG R S S S S R B RS S R e S R S RS B R SRR % 0 s U et e g G 9 U ey e Ny Gl e %, SREIREIAA— 200
Bt et et et et et el U U ol ey e e Iy s I G0 C I e e %% G O R S G R R S XGRS IREXRE S5

210 B S N S e S B e e e N S S R S S S S S S S S S st st

o B R e S R SIS I A R I IS IS IR IR R R SIS IR S GG 9 o%e %055 I

Legend
Monitoring Well

last modified: 07/08/10  printed: 07/08/10 by jp

H-«ooo e

Drive Point Location
Drive Point Location (abandoned)

Extraction Well
Water table

Well screen ID

| o |

Drilling Profile L
Interval Data J Estimated Concentration [[] sand —
(ha/L) \D Silt/ Clay -

Nondetect

[}
i i
L1}

Sand and Silt/Clay

:

Extraction Well Screen

pg/L Micrograms per liter ]

Basal Gravel/Sand

% Bedrock

Note: Unlabelled drilling profile intervals indicate nondetects during screening.

Nondetect to 0.6 pg/L
0.6-2 pg/L

2-6 pg/L

6-20 pg/L

Data Sources: ECC/Jacobs, 09 February 2010, EDMS Database.

Study Program

Impact Area Groundwater

J-1 Range South Plume Cross Section

A-A' lllustrating RDX Distributions

Massacgusetts Milita

ape Cod, Massachusetts

Reservation

Scale in Feet

07/08/10 JP xsection_j1_south_aa_rdx_final.dwg

Figure 2-15




jects\35AY53\02\20100708\AutoCAD\xsection_j1_south_bb_rdx_final.dwg

Y:\IA_TERC\Proj

last modified: 07/08/10  printed: 07/08/10 by jp

SOUTHWEST NORTHEAST
B g B'
S
§
<
200 — (=) g °‘5 § 8’ — 200
190 ¥ < 3¢ 3 190
_ y A 2 B
180 — § 5 <E s | 150
170 — $ $ — 170
160 — $ — 160
- — 150
140 —| L 140
130 — — 130
120 — — 120
110 —f — 110
100 — — 100
90 — — 90
§80 — L s
& 70 v VI 70
Z 60 —] — 60
T 1 T T ol L«
© 40 | =+ T + — 40
_| 1 —
© 30 — + 1 + — 30
B 20 L 20
§ 10 — — 10
s 0 — — 0
410 — — -10
3
L\I_/ -20 — — -20
C-BO — — -30
.g-40 —| — 40
S50 — 50
(0]
=60 —] .60
g . N g S i e g L 70
o AR AT (A ARRRAA A ARG AREERAE AR a ARt [
90 — -+ T — -90
100 — +4 T — -100
-110 — - < NN \\‘ ¢ — -110
130 — + X — -130
140 — - ) = §\ = 'l SGTRNER [
- | B - 7K T RTINS TR — |
150 T B B R RS S IE TR 730w 5w 150
TR 2l e et G e e e ey et G Uy G g I e e e g g A g g R g 0y 0 6%
] B i
470 b s sy s - e 5 KX S R R R R R S R e R e R R R R R R e R e R R IR IR RO KR XK KRETIRELIREIREIIRETIREIRET. 470
L 0 e o g g el T U I e e ety U ety Gy ety G U ey U e I ety e ety G Uy ety G U g B ety I ety I ety G Uy ey G Ny B oy B 9 et
180 R R R R R S S R R R B R S R R B R B R S R R S SR SR TIR S SRS ISKIIRETEREIRSD.
180 B R R R R e R e R S R G R R R R e R R G R R R R R e R e R G R G R R R R e R R R I X o — 180
B e U U 0 U U e e el 0 1 G U e e el e 0 0 U e et e U 0 0 U s e e 0 0.5 80055 455 24 e 9 952 5%
I 100 0 o o 0 e O e s U L O B B U e U G U e U B U e U L B s o 0 L U e B U e U L U B 4 0.5 .52 45245 4:5%4:5%:05,%40.5%4 I
T I g g e s e el el U B 05 05y U B e el U B U G 00y U e e e U 05 G 00 U 8 ey e U B 058 058455 6455 64 % 4 %958 958455, 190
0 e B U 0 0 0 B e Bl U e 0 05 o e B el U e 0 00 s e e U U e 0 s o e e Bt e 0 e 05 L 0. L e & e ¥
s e e U 0 s U e et B U 0 03 Uy e et e U e 0 03 U B e el e 0 055 4 o e e U e 05 055 80455 4 e e L 0 5%
B e I U s s 8 e el el U U s 0 e e ey U s e 0 e e N U sy 4y 8 e e e G 95 055 8455 45 e el I L ¥y
1200 R R R I G S RS SRS R R S S RS R R R R S RS R S SR R R R S S SR SR IR IR KK KR EIRETIHRETIRETIRETIXEL 200
o s e e G 0 e e U U e e e g s e 5 e e e oy o s ey e ey 4 0 B ey 0 s e 05 e e U Lt B %,
B i e el S S S S S S NS NS N NS N BN BN BN BN BN s E s B Nrs C s B9y Gy Gy oy oy Bl el el el el et el et S e e 52455455 I
Legend Data Sources: ECC/Jacobs, 09 February 2010, EDMS Database.
. . ™71 Nondetect to 0.6 pg/L Impact Area Groundwater
& Monitoring Well Drilling Profile I:l Sand i
_ ' ' Interval Data J Estimated Concentration 71 0.6-2 pglL Study Program
© Drive Point Location (abandoned) (Mg/L) ND Nondetect Silt/ Clay .
¥ Water table 1:’; L Microarams oer liter Sand and Silt/Clay L 26l J-1 Range South Plume Cross Section
Hg. icrograms per li Basal Gravel/Sand o 6-20 pg/L V: 60 B-B' lllustrating RDX Distributions
Well screen 1D 7 0 H: 100 Massachusetts Military Reservation
af Bedrock | | | Cape Cod, Massachusetts
Note: Unlabelled drilling profile intervals indicate nondetects during screening. Scale In Feet IO I s L soun SR e Figure 2-16




jects\35AY53\01\20100708\Autocad\Fig_2-17 J-1N May04 ObsGrad_Rev1.dwg

Y:\IA_TERC\Proj

MW-106M2

a

Q

4 MW-235S

1088

b MW-253S, M1

%
1086 4 @ B MW2455,M1

MW-107M2
- MW-192M3
TrianglelD]Magnitude] — “WaVW-224S N)M -
1067 | 0.0004 |
1068 | 0.0003
1069 | 0.0001
1070 | 0.0002 @ ‘1067

1071 | 0.0001 Mw-118M2% S MW-188S
</ b MW-1195
2ch ‘1 068

1073 0.0004
1074 0.0004
1075 0.0003
1076 0.0003
1077 0.0004
1078 0.0005

1072 0.0002
#1069

last modified: 07/09/10  printed: 07/09/10 by jd

1081 | 0.0005 bBHSB'A
1082 0.0007
1083 0.0005
1084 | 0.0006 e
1085 0.0004 ~
1086 0.0003
1087 0.0005
1088 0.0006 »-MW-1285
1093 0.0003
1094 0.0004 258
Legend 47% Impact Area
¢ Monitoring Well L4 Groundwater Study Program
e o O e raui
May 2004 Observed Hydraulic
D Perchiorate Plume tf T T TTT Gradients for Triangular Elements
(shown to nondetect) 0 800
Massachusetts Military Reservation
Rﬁgwﬁ:lignﬁondetect) I ' ' ' ' I ' ' ' ' I ﬁ — Cape Cod, Massachusetts
¢ 0.0 Hydraulic Gradier%%%%?ude (feet per foot) 0.0010 caleinree g;?g'lg J:J1DN May04 ObsGrad_Rev1.dwg Figure 2-17




- jects\35AY53102120100708\AutoCAD\J-1S Nov05 ObsGrad2_final.dwg

Y:\IA_TERC\Proj

last modified: 07/08/10  printed: 07/08/10 by jp

MW-336M1

N

MW-131S 90WTO0009 A& MW-355S
- Vg
W-146S
VO \
3
o\
O0MWO0036,
90MWO0052
MW-403M2
gt
L3
¢ 8
* 90MW0032
90WT0010
s -y
4 & .
~a
"' 90MWO0086D Triangle ™ MagnitUde
* * 1 0.0005
2 0.0004
* t 90MW0065 3 0.0004
¢¢ 4 0.0004
#“ 5 0.0004
t; M 6 0.0003
M * 7 0.0003
* g 8 0.0009
¢ * # 9 0.0004
10 0.0004

Legend

.

Monitoring Well

November 2005 Observed
Gradient Direction and
Magnitude

RDX Plume Outline
(shown to nondetect)

MMR Boundary
FS-12 Extraction Well
FS-12 Reinjection Well

Note:
Only those FS-12 exraction and reinjection wells which were active

D

Impact Area
Groundwater Study Program

J-1 Range South November 2005
Observed Hydraulic Gradients for
Triangular Elements

Massachusetts Military Reservation
Cape Cod, Massachusetts

during November 2005 are shown. ‘
01 0

0.0
Hydraulic Gradient Magnltude (feet per foot)

Scale in Feet

07/08/10 JP
J-1S Nov05 ObsGrad2_final.dwg

Figure 2-18




DP428
O

“\_pmm@

DR422
QO

MWZ484
ol O
(@MW:477,

w727/

T CRD e

DP-417 SN
r%\m G RN
O
@) MW2220)
! 2 MW:4869)
DR-418 ~Taig @)

L
2.DP420 O e
O MW :=493)_—=AMW ;4524
O 2208 O
DP-42\1

w2z

LEGEND Perchlorate Detection

@® Monitoring Well ——
L__l  Nondetectto 2 ug/L

i |
Line of 1 215ugL
Cross Section

r—

L__1 15-200 pg/L
2003 Synoptic Water
Table Contour (ft msl)

Impact Area Boundary

FIGURE

J-1 Range North Perchlorate Plume and Lines of Cross Section

Data mapped to UTM Zone 19, map grid units in meters.

Boume mpact Area

Bourne, Massachusetts
Y:\IA_TERC\Projects\35AY53\02120100708\ArcGIS
j1_plume_per_section_20100708.mxd - Grou ndwater Study Prog ram

Jdly 8, 2010 jpiccuito Checked by Katie Thomas




9_final.dwg

r_2009110

jects\35AY53102\20100708\AutoCAD\xsection_j1_aa_pel

Y:MIA_TERC\Proj

printed: 07/08/10 by jp

last modified: 07/08/10

Elevation (Feet Mean Sea Level, NGVD)
|

North - 3! South
5] eSS
© 2 £ '
o =
A g s &; 5 : A
N P S8 N &9
$ S 5§ s 3 % S 5 &
s £ o4 : £5 £ £ 4
200 — L2 4 ~ & < é@ s s S — 200
190 — __— & 4 ry & 190
180 — — 180
170 — — 170
160 — — 160
150 — — 150
140 — — 140
130 — — 130
120 — — 120
110 — — 110
100 — — 100
90 — — 90
80 — — 80
70 — v ND v NP — 70
60 —| + 1 T L 60
- ND
50 — T T T ND — 50
40 — 4 4 0.36J 16 ND = T
30 1 4 NP 0.51J NDIO.SU <N :f_‘r_: L 30
) ~zETIIITITI1114= SUE L 5

N
o
|
1
T

ND + — 10
7 T T e T -0
T oem T maseaas L1 g A1 o R " -
20 ] el T T :‘1‘_‘__ (I -0.39J \ L 20
-30 — T >ND 2// R R T B e e L 30
40 — 1 T — Co LT L 40
-50 — T ~-\--‘_“:::::—‘—Z::‘_‘_—_::_—_-_’_—_‘_'_‘_‘_-_— - — -50
60 — + - L 60
70 + — .70
80 + . 80
@ M -
100 —| T :::E L 100
110 — o i : — -110
120 — 120
130 — e L -130
140 — -140
150 — I: -150
-160 —| -160
170 — [: -170
-180 ] -180
-190 | I: -190
-200 —] ’_ -200
210 —| L 210
-220 -220
Legend Data Sources: ECC/Jacobs, 12 June 2008, Site Environmental Evaluation (SEE) Database.
=29t Borehole _ . [] sand ] Nondetect to 2 ug/L Impact Area Groundwater
o creenin J Estimated Concentration - Study Program
& Monitoring Well Int?”ré?ll ata ND Nondetect N silt/Clay 71 2-15 pgiL
v Water table $2 ug/L Micrograms per liter ] sand and silt/Clay B 15200 uglL Geologic Contact (dashed where inferred) J-1 Range North Plume Cross Section A-A'
| Basal Gravel/Sand = V: 60 lllustrating Perchlorate Distributions
# Well screen ID Bedrock 0 H: 500 Massachusetts Military Reservation
L | Cape Cod, Massachusetts
NGVD  National Geodetic Vertical Datum Note: Unlabelled borehole intervals indicate nondetects during screening. Scale in Feet 07108110 JP xsection_j1_aa_per_20091109_finalawg | Figure 3-2




9_final.dwg

r_2009110¢

jects\35AY53102\20100708\AutoCAD\xsection_j1_cc_pel

Y:MIA_TERC\Proj

last modified: 07/08/10  printed: 07/08/10 by jp

Southwest by Northeast
S
g '
C g o s $ 2 C
P & 9 P N
® 3 N s K
3 < S 2 = <
200 — s 2 — 200
190 — = A ® < hd ® — 190
180 — 180
170 — L 170
160 —] — 160
150 — — 150
140 — — 140
130 —] — 130
120 — L 120
110 — L 110
100 —] — 100
90 — — 90
08 L 80
5 0V v 70
Z 60 — ND 1 1 1 L 60
3 50 T -+ — %0
> b <1717 T W11 T-F-
© 40 — 0.36 - | . H:E_HDI rpe L L .
—1 — ND (& =TT N RERERRE =
© 30 — ND M 0.51J -==EE[t M NN _[[[Li‘ - 30
B 20 ‘ . L 20
% o= 1 B "JJJ.J’: 1. - — 10
=
=10 e L 10
3 X S 20
O-20 — - - L
=30 _ . L 30
S0 — Tt T TIIIT | 40
D50 — . T AT L
2-60— -. I
L R F T . T 1 : S
70 < TR L TEEEE RS R - 70
80 — ':'1,111 ................ LI l: — -80
90 — 1 — 90
100 — _ 1 1 L 100
110 —{ ~=F s % ) NoY D o= = — . — -110
120 - % Z7 - 4 — 120
130 — % —+ — -130
140 — — -140
150 — L 150
-160 — — -160
170 L 170
-180 L 180
190 | L 190
200 — L 200
210 L 210
-220 -220
Data Sources: ECC/Jacobs, 12 June 2008, Site Environmental Evaluation (SEE) Database. Y
Legend o 252 Impact Area Groundwater
Drilling Profile [] sand L1 Nondetectto 2 ug/L ¥’ Study P
o Inter\?al Data J Estimated Concentration . — 7 oludy Frogram
03 Monitoring Well (ugiL) \D Nondet Silt/Clay L1 215 uglL
t » — i i . .
ondetec . - Geologic Contact (dashed where inferred) J-1 Range North Plume Cross Section C-C
\ 4 Water table _ _ Sand and Silt/Clay £33 15-200 pgiL : SR
2 ug/L Micrograms per liter e ) Illustrating Perchlorate Distributions
Basal Gravel/Sand V: 60
Well screen ID 0 H:

NGVD

National Geodetic Vertical Datum

Bedrock \

Massactcmusetts MiIitar){l Reservation

ape Cod, Massachusetts

- - - . . Scale in Feet
Note: Unlabelled drilling profile intervals indicate nondetects during screening.

07/08/10 JP xsection_j1_cc_per_20091109_final.dwg

Figure 3-3




MW370M2
50 /"
3 /
g
20
g / " Ww.zss
10 e
0
QA
&Qsﬁﬁé 9&&@569’\@91 @&6 f@@
Date Sampled
' Mw-179
® vw-113
MVV:265VI2

MW-04
L ]

Concentration (uglL)

MV\£346M1 and M2

30
MW-346M2 —>" /
20

\ /\MW-346M1
10 - -

’/é/'

FEFFEFFE S P

Date Sampled

50 MW-346M3 and M4
40 » 50
T oo — Mw-zss\
40
1 » \ / ot —
——y i »
10 5 MW-346M3
MWz470 £ ol
0 R
N ‘ * E MW-346M4
o T b 1 /
Dte Sampled Y o
7 i G G
J-1 Northern -
MW-101 e 10s W Date Sampled
.,\ . Plume _—
we g Oy
.
@ P08 - Mw-331®
®ppa09 DG4 gpputo \
| MW-370 -
® Mw-o1 ) W29
DR | eopass | 0
a1z ® o l,® o Mw-235 1
o .‘ DP-413 '.k T ©
|
MW-90 5 2 w i
DP414 | DP-422 L 2 i
o opat @ 1 R \ §
MW-01 ®ppats I, lll, I'II E 10 “\’\‘_A ';"l
DP-449g_DP-450
* '\'mea\ Il'l Wt 0 IR —
. DP426
Jmst ww-sg DP-417 o .\.\Mw%&. ! o) ! ‘\.II"-I\L @Sy }\;S’vv,si*&& 3&@\@&6 };5’&5’&6 S
° % \\ ) Date Sampled
.M!Vllj12
MW-115 £
L4 v
MW-166M3
Mw-289
50
My-202
40
2 »
&
E 20
§ 10
o
F PTG T S S
Date Sampled
s,
MW-07 - My-137
. " - \
5 % My-120
MW.-347 \\ /\ \\\\
LEGEND LOCATION MAP /;
e Monitoring Well Perchlorate Detection N
[__! J-1Range Boundary 2 Nondetect to 2 pg/L 0 1,000
£33 R Boundary W 21540 — p— e o
|__—% Impact Area Boundary IZ3 15-200 ug/L NOTES & SOURCES

Map Projection: NAD83 UTM, Zone 19N, meters
Basemap data from ARNG

J-1 Range Northern Groundwater Perchlorate Trends

FIGURE
3-4

JACOBS

Bourne, Massachusetts
YAIA_TERC\Projects|35AY53102120100708\ArcGIS
11_plume_per_trends_20100708.mxd

July 8, 2010 Jim Piccuito Checked by Katie Thomas

Impact Area
Groundwater Study Program



a3 BR8Y

§

Dite

F & TS S

MW-266

By 8 &

MW-93

L] DP-408

®ppP409 012454 @DP410
|

MWW265V2

cndaBRBAK

b .

ot T

Dite Sampled

Concentration (/L)

cwnda BR8H

& T FE P LS TS

Dite Sampled

MVV166M3

Concentration (L)
w 3o
Do

OM J

P T T T S

Dite Sampled

N
@ Ww-91 NiRiz293
DP-411 DP-453
DP.-412 L DP;L&Z. ®opats M;N-zss
.‘MW-SO
DP414 | DP-422
° DP-451 L]
(3
MW-01 ®DP415
DP-449g_DP-450
®—@ppats
°
.W'37 MW-B: DP-417 %0
IVV\E306VH
3B
0
>
B
3 15
10
s
o 0——.———0’4’_/-v
& © & 8 -z
& TS T T PS¢
Date Sampled
INV\A306VI2
3B
0
>
ERE
3 15
10
5 .\‘
o o My-137
& FT g T TS S My-120
Dite Sampled
LEGEND LOCATION MAP /
e Monitoring Well _M N;
[ J-1Range Boundary L_—_! ggn:ete/cl_t t0 0.6 pg/L 0 1,000
L 02w p—
pbeyly Feet
3 vvr Boundary [0 26ugl -
___ Impact Area Boundar i 6- NOTES & SOURCES
I P y L—l 6-20 uglL Map Projection: NAD83 UTM, Zone 19N, meters
- 20-200 pg/L Basemap data from ARNG
FIGURE
J-1 Range Northern Groundwater RDX Trends 3.5
JACOBS
Bourne, Massachusetts Impact Area
Y\IA,TERQPm‘ec\5\35AV53\D2\22;(‘)?H1%8\AWG\S

J1_plume_rdx _trends_20100421_fi
July 8, 2010 Jim Piccuito Checked by Katie Thomas

Groundwater Study Program



Ve =
e, o
s, i
MW-370M2 n » o
%9 g
80 S
MW-04. =
pe .
MW-265M2
— 60
dg 80
< -266
S
E 40
g MW-346M2 e L
5 ) e
o 9 .
’ / E ™
",-3 40
H
0 2
o & & & & 3
¥ ki # ¥ ¥ 2 <~ <
Date Sampled
MWCTAT v Tz I?°a,7 MW-205
° "o .\. MW-541 0
\M!V-.“O May-03 May-04 May-05 May-06 May-07 May-08 May-09
MW-92 o Date Sampled
MW-256 @~ g MW-540
Mw; 8 @ DP429
MW-59,
po
MW-99 w-26 DP-428
° .
MW-346M1 and M2
o'M-108 ©
MW-100
.
J-1 Range e
MW-105 I
MW-101
. * Northern Plume E: MW-sdEM2 —
\ £ L, // —
MW-93 MwW-44 - g
> L MW-487 H
le 8 L " \
©®DP408 oy MW-346M4
®ppa09 DG4 gpputo = /é/
|
@ -1 Ri-2903]
DP411
. I @DP-453 & # # ®
DP412 MW-235 4 K E K
o OPESZ epp @ o o o o
‘ Date Sampled
© MW-80 i
DP414 | DP-422 i
® oppust @ ]
[ ] 4
JW-01 ®Dputs ';Ill
DP-449g_DP-450 F
® —®ppais i
¢ !
MW-85 DP-417
w7 2 W40
.
MW-303M2
80
60 My-292
g
=
2
=
2
§ 40
T
3
2
s
RN
20
0
Mar-04 Mar-05 Mar-06 Mar-07 Mar-08 Mar-09 137
Date Sampled b my-
5 h My-120
Mw-347 4 %,
. . %
™,
5
LEGEND LOCATION MAP /
e Monitoring Well Perchlorate Detection N>
[ J-1Range Boundary 3 Nondetect to 2 pg/L 0 1,000
3 VMR Boundary 3 215ugL e ] ot
[._—# Impact Area Boundary Z3 15200 pgiL NOTES & SOURCES
Map Projection: NAD83 UTM, Zone 19N, meters
Basemap data from ARNG
FIGURE
2009 J-1 Range Northern Perchlorate Plume 3.6
JACOBS

Bourne, Massachusetts
YAIA_TERC\Projects|35AY53102120100708\ArcGIS
i1_plume_per_trends_20100506_final.mxd

July 8, 2010 Jim Piccuito Checked by Katie Thomas

Impact Area

Groundwater Study Program




e o,
e, "
So, .
i T
MW-370M2 R 5y
0, .
35 MW-%‘ "'\-\.‘
\"\.
30 =
MW-265M2
d
g 35
ERY) v-266
S
£ 5 30
8
8 "
o 0 jrj 25 - -
o g '\"\.\\
5 g 20
g
0 t 5
& Gl & i il 8
e o e & o H
0
Date Sampled ©
T 5
MW-141 ® MW-112 MW-205 M.\.\.—‘
. "o O oMWt 0
w92 \. MW-430 May-03 May-04 May-05 May-06 May-07 May-08 May-09
o Date Sampled
MW-256@ g MW-540
M-8
; @ DP429 o
. — MW-201
p \
MW-99 w-26 DP-428 MW.479
. . e
oo
F "'.'Mw-1os 4 k "
MW-100 [ ™ . ! ) W,
[} —~ o,
- L q
| A J-1 Range ! " Roq
[, 1y CRRY o
MW-105 S
wer g 't Northern Plume R
. vy y
kL N
W .
5
Wy I
MW-93 Al N 3 .
° Mw-44® W v \
3 h
®DP408 K :\' " IR ll"k 3
®opa0s P54 gopato Y th \ I 2
| 13 S IS
Mw-o1 - \ g .
opatt @ s o b g (293
o' | epP4s: Sy " | ! . £ s
DP412 ™ ppasy Voi-235 0 b oy 8
. o ®ppsz @ W i 1 s A
‘ wh h ww:286 | § ° §
DP414 .\Mw-sn DP422 Y fan A T / \ i
¢ D:-«" ¢ \\\\ \\I‘f’ \\ I; I [ ’ W\ .,[ \/ka v
MW-01 Y ,f’{iﬁwma h I b ¥
) ®op415 by, - R I & g . & & # & ® &
DP-449_DP-450 A et S, waser, | Y R L
®—@ppats A mwa2ry 1-“ % Date Sampled
®pur  DPA26 ooy S ™,
o ) MW-40 .\'\ . W{:"?& w0
) o DR419 Y, @ f‘\' R
%DP425 i
DP418 Mwu‘z:s
DP-420 ° ~
® Mw-107 ~ -
MW-115 Sty
(] ® ppazt
MW-303M2 w102
35
30 A My-292
N \
I 25
2 \.\ i
g ” Mw_-z’:no
% ? \/\\ ‘;Ill MW.-234
§ ;
g ’ M. Mw_za:
MW-130
5 [
MW-119@
[
0 \\
& & @ & @ @ b MW-117
5 o S 5 o o N Ny *
% - MW-189
Date Sampled MW-152 ) A T ivwis® ‘e " 37
° Y - ™ My-120
MW-347 Y *,
° % *\
aacaan % %
LEGEND LOCATION MAP /
e  Monitoring Well RDX Detection N;
—_
— Nondetect to 0.6 pg/L
[ J-1Range Boundary L_—_! Hg 0 1,000
£33 Wik souns Lo os2val —__——
oundar =
y 5 26uglL
|- Impact Area Boundary 0 620 gL NOTES & SOURCES
- Map Projection: NAD83 UTM, Zone 19N, meters
f8§ 20-200 pg/L Basemap data from ARNG

FIGURE
3-7

2009 J-1 Range Northern RDX Plume

JACOBS

Bourne, Massachusetts
YAIA_TERC\Projects|35AY53102120100708\ArcGIS
J1_plume_rdx_trends_20100506_final.mxd

July 8, 2010 Jim Piccuito Checked by Katie Thomas

Impact Area
Groundwater Study Program




\\ |
™~

\\
y J-
QMW-328 i,

MW-398M2

)
2
. 2
s
it H
£
MW-360M2 8
10 H
3 \\‘\
8
oy
2
= N o
s S
g 6 & k
3
T 4
8
H
VAN
S / \M
0
o © a ® o
s s ) s 5
19 K K K K
7
MW-45 MW-146
L]
MW-482M2

® 0mwo051

o 3 ®

k W S s
J-1 Southern "

o MW-241 Plume . HIE
= \\\\. H

o MW-140 e
< 90MW0041 o 90MW0037
96 QP‘B
& &

JW-239| 140 MW-481M2
120
I 100
2
i 90MW0036
E 60 ®
E 40
o
* /‘\\,\,//\
0 Joomwoos2 1
o o A 5 S
s’b@ s’b«p 3"'9 5’5\9 fg 'MW-52l1?
MW-246
901W00714
90MW007 10 MW-480M2
8
)
2
» 6
H
H
::" 4
2
MW-402M2
gomMwog| T
o o A S S
1 s & & & o 5
DP-513 g
5 $ s
‘e 90MW0044 £
16 18 ® o 90MW0033 £
H 90MW0032 90MW0060 ° §
— 3 2
90MW0080
90MW0010® 90MWQ020 L//”\’\.
90MW0071 ) 0
3 ™~
90MW0015 $ © 3 ® $
90MW0059¢ \%omwoou o o o o o
90MW000, /
LOCATION MAP
LEGEND = 7
®  Monitoring Well RDX Detection N}
®  Drive Point Location (abandoned) E:' Nondetect to 0.6 pg/L
O Extraction Well T 0.6-2ugl
[—J J-1 Range Boundary == Infiltration Trench E_I 2-6 pg/L 0 600
3 MMR Boundary D 620 ugiL +—RDX ] F cct
“=1 Impact Area Boundar > NOTES & SOURCES
S p Y - 20 pg/lL Map Projection: NAD83 UTM, Zone 19N, meters
Basemap data from ARNG
FIGURE

J-1 Range Southern Groundwater RDX Trends

JACOBS

Bourne, Massachusetts
YAIA_TERCIProjects\35AY53102120100708\ArcGIS
J1_south_rdx_trends_20100421_final.mxd

July 8, 2010 Jim Piccuito Checked by Katie Thomas

mpact Area
Groundwater Study Program



DF-377.

90WT0009
L]

w236 MW.290

DP-378,9.
Mw-238
L]

MWw-291
L]

194 .90MW0029

MwW-45 MW-146

Py °
MW-147¢
S IW-153
90MW0013 ® 0mwo051

MW-148~ @ somwoozs

J-1 Southern ~ '
Plume

° Mw-241

MW-140

90MW0038 .
b © 9omMwo041

o 90MW0037

W-239 90MW0019
90MW0031
[{]
90MW0007 -
90MW0039
vt S0MW0039 Somwoo3s
®, 90MW0001 o
* 90MW0002 SOMW0062
9omwoo|'52 i
1
W 521*(DP 498)
MW-246
901W00714
90MW0070
o 90MW0005
90MW0003
9omwo_o.so\
90MW0009
-, g%"“”'l"v‘c%%‘:‘f, o MW-525 (DP 514)
g MW 526
DP-! 513 GI' d
30 an
12 90MW0044 wood Drive
MW0101 16 o ° o 90MW0033
90MW0032 °
.sz18 . 90MW0060
[ somwooso 0WT00109
90MW0010® 90MW0020
90MWO0071 o,
90MW001S 90MW0059¢ \%Qmwoou
90MW0000,
LOCATION MAP
LEGEND = 7/
®  Monitoring Well RDX Detection N}
®  Drive Point Location (abandoned —_—
( ) L_l Nondetectto 0.6 pg/L
O Extraction Well T3 062ugl
[—J J-1 Range Boundary == Infiltration Trench E_I 2-6 pg/L 0 600
3 MMR Boundary D 620 ugiL ] F cct
“=1 ImpactArea Boundar > NOTES & SOURCES
I:-— p y - 20 pg/lL Map Projection: NAD83 UTM, Zone 19N, meters

Basemap data from ARNG
FIGURE

April 2010 J-1 Range Southern RDX Groundwater Plume

JACOBS

Bourne, Massachusetts
YAIA_TERCIProjects|35A 53102120 100708\ArcGIS
J1_south_plume_20100422_final.mxd

July 8, 2010 Jim Piccuito Checked by Katie Thomas

Impact Area
7 Groundwater Study Program




Impact Area
Groundwater Study Program

Perchlorate Concentration

0.35 pg/L ‘ 15 pgiL

2 pglL

RDX Concentration

0.25 g/l ‘ 6 uglL
0.60 pg/L ‘ 20 g/l

2 ug/L

Monitoring Well

Range Boundary

Impact Area Boundary

ug/L = micrograms per liter
RDX = hexahydro-1,3,5-trinitro-1,3,5-triazine

LOCATION MAP

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

J-1 Range Northern Plume
2008 Plume Shells

500

o

Jacobs Feet

Bourne, Massachusetts FIGURE

Y:IA_TERC\Projects\35AY53\02\20100708\ArcGIS\
JIN_2008-RIFS_rdx_per_shell_final.mxd July 8, 2010 0
DWN BY: JPiccuito CHKD BY: KThomas




Ve, y
N
%
R,
MW-04
°
o
MW-266
MW-346M2
MW-346M1
W, oq
)
ag . M-205
@ MW-541 .
Smwgso MW-05
MW-92¢4
MW-256 @ gMW-540
Mw;98 @DP-429 ®
w-ssg MW-401
wazs \ MW-346M3
Wb oz MWz470
MW-346M4
/ oMW-106
MW-100
°
( J-1 Northern
MW-105
MW-101
.‘\ . Plume ol
.93 MW-44
° Mwi4s7
°
@ 0408
®ppa09 DG4 gpputo Mz302,
| T
MW-91 >
DP411 .l Q0P 453 MR:203
pr412 ® oras2 @ MW-235
[ ° pp413 @
| w.s0 ,'
DP414 | DP-422 F
o opat @ o #
& MW-484
MW-01 ®pp415 o ';Ill
DP449g_DP-450 g ® Mw-477 f
@ —@.ppats A wwarg ¥
. DP426  ppfia7 i
MW-85 DP-417 4
w7 o w ° .\MWJSS.
. DP419 YW e
. 4DP-425
orazo o !
® oy %,
s MW-107 N woss
° ® ppa21 %,
°
MW-224
My-202
MW-07 - My-137
. % - "
., " My-120
MW-347 4 ,
Y b %
™,
s
LEGEND LOCATION MAP /
e Monitoring Well Perchlorate Detection N>
[ J-1 Range Boundary D Nondetect to 2 pg/L 0 1,000
|:-_:! Impact Area Boundary O 2-15 pg/L 5 Feet
D 15-200 ug/L NOTES & SOURCES
Map Projection: NAD83 UTM, Zone 19N, meters
Basemap data from ARNG
FIGURE
J-1 Range Northern Perchlorate Expanded Mass Plume Shell 311
JACOBS
Bourne, Massachusetts
'YAIA_TERC\Projects\35AY53\02120100708\ArcGIS.
j1_plume_per_shell_20100422_final.mxd
July 8, 2010 Jim Piccuito Checked by Katie Thomas:

Impact Area
Groundwater Study Program



LT e WG
i T

. MW-480M1/M2,

L )
D,

SOMWO00525y

. %J%ﬁ_ -.

e B iy R

LEGEND
RDX Concentration

C ) ooaspg € D) 2ugL ‘ f 0
- MMR Boundary Pz i —
ug/L = micrograms per liter NOTES & SOURCES

_ . - i SSES ‘ % Map Projection: NAD83 UTM, Zone 19N, meters
RDX = hexahydro-1,3,5-trinitro-1,3,5-triazine IS ¢ . Basemap data from ARNG

[ Monitoring Well / Drivepoint

J-1 Range Southern Plume 2010 Plume Shell

JACOBS
Bourne, Massachusetts

Impact Area
'YAIA_TERC\Projects\35AY53\02120100708\ArcGIS.
J18_2010_rdx_plumeshell_20100609_final. mxd

July 8, 2010 Jim Picouto hecked by Katie Thomas : I Groundwater Study Program




Impact Area
Groundwater Study Program

Sample Location

Existing Monitoring Well
Groundwater Contours (2004)
Roads

J-1 Soil RI Study Areas (5)
MSP Phase Il Polygons
Additional Polygons

Berms

Impact Area Boundary

J-1 Range Grids

Southeast Ranges Boundaries

OCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG
Groundwater contours data from JEG

J-1 Range
Soil/Geophysical RI
Study Areas

0 800

5 Feet

ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server

CA\TERC_GIS\CTO002\J1_SoilRNJ1CombinedRI_Figs\
J1RI_Section4\Fig4-01_J1RangeSubareas.mxd 4
December 2009 Drawn By JYK Checked by PF



CGuido
Rectangle


Impact Area
Groundwater Study Program

w
(o]

F Y
w

e
o

LEGEND

S
-,‘J

£
{83

+ Potential Pit Anomalies

R &

e  Existing Monitoring Well
Munitions in Firing Point Area

¢ HE

® Possible HE

A Propellant/Energetic

Wwow A A A A
WO o =MW

@& Small Quantity Energetic

L L
o =l

@ Inert
Soil Sample Locations
B Detections for Explosives and/or Perchlorate

R &

]
L]

X  Nondetections for Explosives and Perchlorate
Rows 3 through 6
Firing Points, Administration Area for Munitions Testing

LS ]
[A¥]

LF%)
==

(5]
(o]

]
w

ss1 -- '.'Ei: ]
g O X _ ¥ : - : ou : _
ﬁfimozo © SITAS IR 7 L0THRFN ey b . : : : :- IS AR g S A .1 SRR Xl 6 Geophysical Investigation Areas
- ; . x A A 5 : o B Detailed Reconnaissance Investigation
®  Subsurface- A (<6")
©  Subsurface- B (6"-1")
©  Subsurface- C (1'-3")
= ) ¥ A . Subsurface- D (3'-6')
Jude SR _A =S r > - My . m} nsy - . e o -_' pt ) ®  Subsurface- F (>13')
A s 2 : - R, g ¥ L P D Areas of Recon

)
oo

Disposal Areas

Ia
-

e N
S @h
| N

[
o

R 7 ] g 1111 Area 5 ot /A TMT-BLROO TS o P
e b SRR J1L2 Area 9 | | P —t O e eta”' D r
O = e = : e J1L1 Area 6 B e Pl s
>~ Ig J1L2 Area 5 ¢ 'i-r» & | . J11 Ara5 ,‘ : t-' G 4

it '. o it
nG 6

]
w

Mo
I

]
L]

4 iy 3

P
P2

&
NV~ f rea
N 1 Tinae Yo &

8 Tt 00N\ ' oty ; ] g '*

=
5,

_E D L2 Area 4 j < .' @ Y e ) ‘ L ‘ e, o 4[153 'I \] - o ] o
/ 4 JINA. T ' f 1 : 5 » N .

B ozsoaa ssofszsA 7 . J1L2 Area 3 § 1o \ & ROSIIPAI03 05 J¥ : o
@it : - N\ G2\ ~miate N

ﬁ‘) ’; - : 1L2Area2 ) “::L)..,..
i .‘-'.ir_--..#‘ / ﬁ ’ . n& }‘t H“A‘

J1.F.T1.MT1

Ma
sk

8
-
X
g )

:'-'

[ )
=
(<

-
[{n]

-t
Co

1
1

—h
-]

¥ J1.AT1.PRO5/1T0
SS0852¢/-A

@ J1L2 Area 6

2] P >
i J1L2 Area T = i/ ETEBE N e fEE .
J1L2 Area 1 ’-@:' Ye : >- =Fi5 J1L1 Area 3 [§ 15

: Y X : ¥ I Y ; A4 .I \ ":. :
H.'_ . \Z 3 + . J E 1 Y y
EN\SS05AE R b 0\ ; i A s B
\\ LIS g A 225 g S L = e s *"gu . ¥
N . A S : e 1 L@ A 7 (© WJ1L1 Area 4 [ “4SE - _
i B ;ﬂ*

Ty .‘F' = . N A ] z 131 - T ' A 7 Ak
\{.ﬁ ) e : 2N J1L1 Area 2 y /
e il e } NG ST, - gl ae

-
[8)]

3% 3
oo
s ¢
3 a
" o

o
vy
c
=
Qo
Y

Burn Pit

Former Buildings

J-1 Range Grids

J-1 Soil RI Study Area Boundaries

-+ | EM-61 Signal Data

W

—
o

w

Y J112 Area 10

J112 Area 9
3 =

ailVetallic/Coner:

iﬁji
ete / =
i RETOR e RN

G A
] 2 - . \ o] i . AT / ._‘__. L;,.'. il E
T e ) B T
y E r"a. | 3 : L ; f‘- o ah
g i S 8 J1LOC59 Area 2

= X R g , R J1LoC59 Area 5k v 9 T4 uE i, S
g [ S O\ : o **%J’W%% i ~ W wT el GRSl N 111.0C59 Area 3
& A% ' \UL2ie” R G e o A L T :

1 1 ~~rt . % i L z § e e R - - BTN Y i § =¥

~EE J112 Area 5 ’% . 1 e i ;
1 ul~3 > :ﬁ-‘-

A il U112 Area 4 R v 3 i

O = M W s g B~ @

i ven s B0l BRI S | - 25 0L SteellPlate. Spie.  Sead BT R N g L, e R mV

.‘-.

S
i

8 Ran 7\ W, (o R RS gok TR el S . S SRR ) NOTES & SOURCES
L ARG T B WO /’%;@3% > AR o | b o S AT W O Map Coordinates: NAD 83, UTM, Zone 19N, Meters
7 . , ) )

DATﬁQﬁomYGol@lo‘ T SR 5 e W e TR e : W ., Basemap data from MA ARNG

Y

TITLE

J-1 Range

Y - e O TR WL BT RAL s R Firing Point Area

-ss:ilom e 13 _ .._r*j _ : ; A4 J‘ri ,.'_ ; -‘ '{ g (ROWS 0 tO 6)

DATA_PQLYGON_HO e o -9 e RN - : F 3o ? g Rt A % 4 e AT I " .
Characterization Summary

0 100 200
Feet N

ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
C:A\TERC_GIS\CT0O002\J1_SoilRI\J1CombinedRI_Figs\J1RI_Section04 4 _2
\Fig4-02_J1Char_Subarea1_D.mxd

April 2010 Drawn by JYK Checked by PF



CGuido
Rectangle


..
-

$S15231-A (UG/KG)

Analyte | 0-0.25 s 4
ia { ) i
HMX 130 e
ir i 1] ks
1 2 3
$SJ1SJ601 (UGIKG) = g - J1.A.T1.PR05.1.0 (UG/KG) E =
2 v X = P
Analyte 0-0.25 |« 2 Analyte 3-325
: i 1 #
Perchlorate | 0.37J o : ' -, |RDX 145J
1k ;
o SS08526-A (UG/KG)
$§J18J501 (UG/KG) | Analyte | 0-0.25 o
Analyte 0-0.25 RDX 54
Perchlorate 0.32J : sy i
: ' o , ¥
SSJ1SJ401 (UG/KG) b | i
Analyte | 0-025 o SSJ1SK301 (UG/KG)
Perchlorate Analyte 0-0.25
; i RDX 130
Perchlorate 0.32J
; = AR Y L
SSJ1SK201 (UG/KG)
Analyte 0-0.25
1 ¥ 2,4-Dinitrotoluene 140
b ; " 2 Perchlorate 0.36 J
NP SSI1SJ601 & ey
| 7 fh i, . [ s
. g = / e "
; * N s i ey : FiringiBoint:2*"
- ; oF . 88152'{15@' . 2 A 1 i JIM1 Area 28 o e _ .
Lo Y fi _ ) ‘ B A e 2
e \ . : N/ JIM1-BLP-001 e
& O Desirsusgray 3 ~ WV o ammmm s R
4 E A ,“ =) Py $ qfh 2 / e, /A (o st Area 5 e
1K = li;q;. 4. . iﬁﬂp " x o e A 57:( & 1M1 Area 6| AR ;
2 E) ™ L e » - . A/ J1L2 Area 4 o i p 7 “Berm
¥ o # ﬁt - . al oy w_J" - | (Q W 5,
: _SSJ1S1501 " " TN 7N\ BNy ¢
g : h :
. tir ﬁ S | S_SJ1SJ401 \USSJ1SK301 ﬂ {2 AN LN / NSL/IM1 Area 3 :
3 e e y| N M) N T S | b A
Tunnel, & - R:j} : = B N7 KON VAN R Munitions
A 13l S, = SS08526:A~ #Y N5 4 A JIMT Area 4 :
Barriergl . Ao S J1.A T1.PR05.130 2 NN U ' Disposal,
; b 40, §, i - IS i [ (S, . JIM1 Area 7 [ 2 i 7
’ : : ol i ¥ J1L2 Area 6 PR/ y ! [ 2o s Al
iy ( oS | & S -, ¢ - LHe ea
2 ( W = - J1L2 Area 7 4 -7 - : L\ N JIM1 Area 8 gy
Eaias & Y \‘I al 3 A AR (= b
d s y _ : |\ ssmmmn f P N2 Area 1 T A SN 1L Area § 'é =T L1 Area 3 g
" h 4 a <l 1 : e K. 3 43 #78 a3 =n B R L Area 6 B NP 3 _J1L0059 Area .
SSJ1S1601 (UG/KG) | 4 S ! ss.11sg<2g1 S L —x \f \ YN 311 Area 4 i T — e
4 Analyte 0-0.25 S 4 8 7 A A7 PN 1L1 Area 2 @ o = IR
£ {Perchlorate | 0.39J 360 & BXa s AR o _ﬁ’"ﬁ
Z —L - X ! A x S g J1L1-BNP-001 |ES : :
S$SJ1S1501 (UG/KG) A J112 Area 10 SR . = 2 it & b
r ) 7 i : :
Analyte 0-0.25 , ki o7 _ |J2Arean By ( \ A = 1“:. v ; : ‘n';"‘_, —1[ 3 )|
i = b T 2790 = s A ) ~ : , 2R B B LR
Ps:-rchlorate. 0-3?J Ty % J1L0CS9 Area 7 * ,‘5, & G _ / AR p
gl ! = To12 Area 7L # J1K1 Area 2 [ (R TN : :
SSJ1S1401 (UG/KG) ; s b i - ) :»[.
Analyte 0-0.25 S aead ~ s J1LOCS9 Area 6 "'J'_' NG Nl " " N J1LOC59 Area 1
[ [ — : =51 8 \ J1LOC59 Area 2 -
Perchlorate : 0.35J ™ w 0 St A1 1LOC59 Area 5 A\ 20 Area i
2 ¥ - : N *{" / ' Y J1LOC59 Area 3 e
e, ‘WaterdSaw € 1112 area 5 S 7 15 ¥
£ i ; ' J112 Area 4 Ay fr i
J112 Area 3 ,"2:13!,_,,_001(( 2N & . ‘ -‘;-.'I 5y
. J112 Area 2 S - 5 = ;
v A ;
. J112 Area 1 J112 Area 8
; g RangeXower: : )
EiringiRointyl, N\
¥ ® 0 I..
. 'r.‘.‘ fo > Vi v £
o - X 1
%7 e ({/ d
i - fY \ :
4 1 Tl ) : o
: v ) Iy ‘-"_FI . T
R 3 e ol f‘* 3
= = T R
d AT, 4 SSJ1SJ101 (UG/KG)
84 T | Analyte 0-0.25 b
- i ; o : RDX 380
i Perchlorate 0.21J ‘:;
o f. . ! = )
b ek .
o .‘_’... *14"",“" /1 ‘:
2 - ¥ LR n
i : 4 o
= X, - r'. A iy
G i 4 s EOE S . 7
] 5 . ;’- ] !
-7 7 . P ]
ok 5 e e T
- % & H‘ L . al

aq

S = AW A0~ ®

Response
my

Impact Area
Groundwater Study Program

LEGEND

4 Potential Pit Anomalies

®  Existing Monitoring Well
Remaining Soil Sample Locations
Detections for Explosives and/or Perchlorate
Nondetections for Explosives and Perchlorate
MIS Sampling Grids
QC Target Grids Re-Surveyed in 2007
Roads
Berms
Former Buildings
Geophysical Anomalies Removed Areas
Geophysically Surveyed Boundary
J-1 Range Grids
J-1 Soil RI Study Area Boundaries

EM-61 Signal Data

B 00000 0=

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG

TITLE

J-1 Range
Firing Point Area

(Rows 0 to 6)
Existing Conditions

Summary

0 50 100

M -c ot N

ECC MMR
Cape Cod, Massachusetts

FIGURE
4-3

ECC GIS Server
C:A\TERC_GIS\CTO002\J1_SoilRI\J1CombinedRI_Figs\J1RI_Section04
\Fig4-03_J1ExCond_Subarea1_C.mxd

April 2010 Drawn by JYK Checked by PF



CGuido
Rectangle


" L, R
$5J1SJ601 (UG/KG) Impact Area

Analyte ] 0-025 [6 N\ il 16 il B SRS ARG Anciyic : o e A 1 _ o __ Groundwater Study Program
0 1 Perchlorate 2J_Jj f ; g il | ssu1sK301 (UGIKG) i AT R A LEGEND
CEch : Analyte 0-0.25 B >

$5J18J401 (UG/KG) % [Rox 130 i o J N TR i e i ®  Existing Monitoring Well
Analyte r { ' A

= Perchlorate | 0.32) i i : . / Soil Sample Locations
%l Perchlorate 7 3 A 3 a 4 ! ; ¢ - gt
-] , s k | - T e B T 2 £ skl il o et i 4 - i, B Detections for Explosives and/or Perchlorate
\Loerchlorate [_0.39) [ 7 = et e ; : ; $SJ18J301 (UGKKG) i : ore 1 ' ek g 3 . _
N . ! : ; K, T : e i & . S S SSJ1SK201 (UG/KG) L : B  Nondetections for Explosives and Perchlorate
i " 3 i Analyte -0.25 N i N 3 T AR ) )

I RDX 32,000 Analyte 0-0.25 § o ey . MIS Sampling Grids

d Hvix 3,700 oS Ui . TacEe o SR Excavated Grids
; : i [ 1| Not Excavated Grids

o Berms
|:| J-1 Range Grids
J-1 Soil Rl Study Area Boundaries

SSJ1S1601 (UG/KG)
Analyte 0-0.25

¥ - "I..._'. .
g ¥ Ssuisi1401 Sl _ ‘ 20k _ - : ]
;‘h i i (W N 42 ) /A 7 ARl X Te SSI1SI201 (UGKG) |
1 ; y ' ' ; Analyte | 0-0.25 P8
13,000 |
1,400
|Perchlorate | 0.24J
- o s

k. G "= N T __ ; e e )
SSJ1S1401 (UG/KG) A pot i S X "SSJ" S12014 ;
Analyte 0-0.25 ; r g o

SSJ1SI301 (UG/KG) R T - it o T oene it e G # _ niw2g = % 3 - 1 NOTES & SOURCES
Analyte 0-025 r ' k&2 . . 3 i - L . g 3 - T 4 - 3 3 Map Coordinates: NAD 83, UTM, Zone 19N, Meters
20,000 e L i T, : o v . & L / Wt . - i , ol o B Basemap data from MA ARNG
2000 MOEEE T dg 7 i , 3 N ol G} : i
{2,4-Dinitrotoluene 600 [ : Dy : /% <4 b . R el ; ; ! ; b, s _ TITLE
Perchlorate 0.39J : g o

-

J-1 Range Firing Point Area
L S Wl i : A e L s ) ] (Rows 0 to 6)

iy W5 EARS S ORI £ N ooy T ; _‘ MIS Sampling Results
SSJ1SI201 (UG/KG)  [iimb d gl & g, i ol e A& ¢ BB <0x | 4 | AL
Analyte | 0-0.25 T L T ™ e ; : _j " SYA e o ; .. Perchlre

12,000 | g ) e _ T : _ e AL ST - o e R N 0 100 r
A . ! Foigg L e > s 458 i e Fcct N

e (i
SJ1S1101 (UG/KG)

T N ‘ o A : : " i = e~ F il ECC MMR
Analyte 0-025 | ] e 7 . 1 e 4N : A il ; ke T f h R h Cape Cod, Massachusetts EFIGURE
i RDX o ’ ; 3 ' : : : iatl SR b -

£y : . ) i ' : ECC GIS Server
|Perchlorate . . T . i . : i sl . r E i Ll CATERC_GIS\CTO002\J1_SoilRN1CombinedRI_Figs\ 4-4
[ - B ; [ 4 ! 5 5 e ] 5 | 4 g J1RI_Section04\Fig4-04_JIMIS_Subareal.mxd
A 1 E e i v o g - December 2009 Drawn By JYK Checked by PF



CGuido
Rectangle


SSJ1SI1301 (UG/KG)

Analyte 0-0.25 [

| RDX 20,000
B Hv X
12,4-Dinitrotoluene

SSJ1S1201 (UG/KG)
Analyte 0-0.25
12,000
1,200

i,

SSJ1S1101 (UG/KG) -

e

S$SJ1SJ301 (UG/KG)

Analyte 0-0.25

{1 RDX

Analyte

0-0.25

RDX

540

3,700

Perchlorate

6

SSJ1SJ201 (UG/KG)

Analyte

0-0.25

HMX

‘|Perchlorate
A

13,000
1,400

0.247J

Impact Area
Groundwater Study Program

LEGEND

@®  Existing Monitoring Well
Remaining Soil Sample Locations
Detections for Explosives and/or Perchlorate
Nondetections for Explosives and Perchlorate
Excavated Areas

Roads

Burial Pit

Burn Pit

J-1 Range Grids

J-1 Soil RI Study Area Boundaries

X
-
e
’ Previously Investigated Polygons
&S
o
]

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG

TITLE

J-1 Range Firing Point Area
(Rows 0 to 6)
Excavated Areas Based on
MIS Sample Results

0 80
el -t ( ;

ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
CA\TERC_GIS\CTO002\J1_SoilRINJ1CombinedRI_Figs\ 4_ 5
J1RI_Section04\Fig4-05_J1Excavation_Subareal.mxd
April 2010 Drawn By JYK Checked by PF



CGuido
Rectangle


%@ozssq‘,ﬁ |
U ssozssa-a
[ “
3302833'% SSU1RD022
0T go P
- T SSJ1RD023!

$SJ1J15001 =

» ’ :
¥ A4 p*
(e 2
Fa

CA5E o
R

T
155MMp 15
SS02840°A,

T
= 8892839-A
o‘\ Ll
105MM

)
o €sS288 A%

W oW W Wwwh B AN A B BB B oW
RE8UE8EEREELEES

]
L]

LS ]
[A¥]

[T
0 =

[
w

[
-~ o

[
o

(SN
B O

P D
AN

Ma
sk

[
o

— ek ek ok md =k
H D~ 00 W

-
[ I

—
0 =
2

w

O = M W s g B~ @

Response
mV

Impact Area
Groundwater Study Program

LEGEND

¥+ Potential Pit Anomalies
e  Existing Monitoring Well
Munitions in Southern Flyover Area
HE

¢
® Possible HE

A Propellant/Energetic

@ Small Quantity Energetic
= Inert

Soil Sample Locations
B Detections for Explosives and/or Perchlorate

X  Nondetections for Explosives and Perchlorate
Aerial Assessment Investigation
Intrusive Investigation (20 ft X 20 ft)

D Areas of Detailed Recon

6 Geophysical Investigation Areas
Detailed Reconnaissance Investigation
®  Subsurface- A (<6")

©  Subsurface- B (6"-1")
©  Subsurface- C (1'-3")
®  Subsurface- D (3'-6')
©  Subsurface- E (6'-13')
®  Subsurface- F (>13')
O Berms
Former Buildings
J-1 Range Grids
J-1 Soil RI Study Area Boundaries

| & | EM-61 Signal Data

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG

TITLE

J-1 Range
Southern Flyover Area

(Rows 7 to 29)
Characterization Summary

0 100 200

" m— N

ECC MMR

Cape Cod, Massachusetts FIGURE

ECC GIS Server
C:\TERC_GIS\CTO002\J1_SoilRNJ1CombinedRI_Figs\J1RI_Section04 4 _6
\Fig4-06_J1Char_Subarea2_D.mxd

December 2009 Drawn by JYK Checked by PF



CGuido
Rectangle


SSJRANGED (UG/KG)

Analyte 0-0.25

Tetryl

S§5287-A (UG/KG)
Analyte 0-0.25
14J
24

0-0.25

22J

= s N I < - R -

Response
my

Impact Area
Groundwater Study Program

LEGEND

4 Potential Pit Anomalies
®  Existing Monitoring Well
Remaining Soil Sample Locations
B Detections for Explosives and/or Perchlorate
X Nondetections for Explosives and Perchlorate
s QC Target Grids Re-Surveyed in 2007
O Berms
|:| Former Buildings
|:| Geophysical Anomalies Removed Areas
D Geophysically Surveyed Boundary
|:| J-1 Range Grids
J-1 Soil Rl Study Area Boundaries

EM-61 Signal Data

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG

TITLE

J-1 Range
Southern Flyover Area
(Rows 7 to 29)
Existing Conditions

Summary
0 100 200
s ™" so—| N
ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
C:\TERC_GIS\CTO002\J1_SoilRI\J1CombinedRI_Figs\J1RI_Section04 4 _7
\Fig4-07_J1ExCond_Subarea2_C.mxd

December 2009 Drawn by JYK Checked by PF



CGuido
Rectangle


YA Liko ¥
o e
/. =
i =
: ﬁ@»
L Y SSJ1K41002|.

l' i
29 -~ 'J1-48
} SSIA K41 001

J1 A‘T14 006

[t < ! J1LOC63 Area 4 \\\
"‘}L 3 - TN

S J1L0063Area5

t:-f. - J1L0C63 Area 3 ;

l'f .

"‘v" = J1L0063Area2 4

‘ ,.,..\ 3

- ‘- JIN39 Area 2
"‘ JIN39 Area 1

JIN38 Area 5 -{ 9%
L X
‘ J1 N38 Area

N ss0277AT ) O

Sssosnn 3502995
ssgsar! B ‘gk -
sSosaE " - iz

A ) / E
STATIA.004 - ' EETETY

/ S F-T14xc1-- Iﬁ S N ' “
\SSOSNB J1J40 Area 3 - J1L38 Area 5 %
Polygon 1415 JK1A200128!SS15153 AT SS05C

J1200108 --
_'3‘* g, LB »

M SS05BA.

: ] QSOSBB
| SSOSBC

J1 L38 Area 6 ‘J ¥

r ! 1 l.{ = L
TR < R T e D) ‘3*..-
\ - | f I+ L™ \
~ ) L @ MWE) S SR N F = J1K33Area4F 3305
T N S e g}“_‘ &

e ——

c;g-;g; ¥ a” 3 \
/ J1J39Area3

—

: ‘.-\.
\J1H41Area2rﬂ "'{"a

— 1
5

o 5 > 11439 Area 2| > 3315140 A

. -i"1Ei ssosrl ' \ _J1J39A 1 SSJAK38001 ssoscH
S ool - AL - K38-BLP—001
Po/ygon ar; i, 1 * ke

L -

J1H41 Area 1 J1J39 Area 6 T't (%) : 15154 AT i “".‘3 o i .‘& &
- s
ég# J1439 Area 7 - ‘"K33 Area 3 [N K38 Area 1 ; Q‘ )

@ MW;191 el

» —y L=}

V‘.’191 SS05DA @ g D
by oy 2 J1P-15‘

J1H402 : e 7 : *.s
NSS111H40002 9 A - ' il 3 A S O
N 3“40001 : - S SS15139A

/Area) ﬂ,. 1139 Arga 2

68845

i S~ a / =), 5L 3 \ N e\ /
A ; 703177032 o B /| S¢
X - R . ? . _J1K36 Area 1 Z l
¢ s ™ ) . —J 5 55 i - } , \ . ] \
6669 il ) ."* ‘soerCA-@SSI
155MM7 . l M Rssi5122.A ssospﬂan

B Jasisrsea ¥ Nwosnens @
| o J1K35 Area 1 ¥
$5J1J360015: I\ -(SSOSP 5 ssos,q v

X036-BNP-001 ¥ \ MW:136
- ‘ )

P a5

§
J1APA-BLP-001
o

' ﬁ;"“‘“mpm \\ W, J1H36 Area;
SSJ1G360020 |
SSJ1636001 "j ! ﬁ J1H36 Area 1

¥5591G37001 ".. O ; J1H35 Area 7

L

el

& >

"" Buned ank
(" L”o'catlo ¢ _‘5

i ;=n,~
Cook off Test
Lﬁocatlon-. ¥

SSO 5AA

¢ SSJ1K34-SE

Target 3!

' 5 Area 2
ZH 11H35 Area 1 |

1
soz794A ' E

. SSJ1RD017 4."5'- ﬂ,
1550279321,

‘& g% SSUIRDO14 »®

SSJ1I30004 4"

J1300071 !
.‘J1300042 .

ss*.maoofo? N . : ) .
: ‘—ﬂ‘ 7 s "B J1K27Area7
/ J1 K27 Area 4 g

‘_'"J'

J1K27 Area 6

J1K27 Area 3

Ny ‘
N J1K27 Area2 AL
,.

h J1 K27 Area
¢ /e

W oW W Wwwh B AN A B BB B oW
SeYUssEE2dLrE5LEES

g

]
L

LS ]
[A¥]

LF%)
==

(5]
(o]

]
w

)
oo

ra
-]

[
o

]
w

Mo
I

]
L]

M
M2

Ma
sk

]
o

-
[{n]

AT L R (g
A 0 3~

-
e

b
[ %)

—
—

e
o

w

O = M W s g B~ @

Response
mV

Impact Area
Groundwater Study Program

LEGEND

+ Potential Pit Anomalies

e  Existing Monitoring Well
Munitions in Interberm Area

¢ HE

® Possible HE

A Propellant/Energetic

@& Small Quantity Energetic

@ Inert
Soil Sample Locations
B Detections for Explosives and/or Perchlorate

X  Nondetections for Explosives and Perchlorate
Aerial Assessment Investigation
Intrusive Investigation (20 ft X 20 ft)

D Areas of Detailed Recon

6 Geophysical Investigation Areas
Detailed Reconnaissance Investigation
®  Subsurface- A (<6")

Subsurface- B (6"-1")
Subsurface- C (1'-3')
Subsurface- D (3'-6')
Subsurface- E (6'-13")
Subsurface- F (>13')
Surface MD

4  Surface RRD
* Subsurface Polygon Anomaly
* Surface Polygon Anomaly

®@ O @@ 0 O

>

Impact Area Boundary
J-1 Range Grids
J-1 Soil RI Study Area Boundaries

-+ .| EM-61 Signal Data

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG

TITLE

J-1 Range
Interberm Area

(Rows 30 to 44)
Characterization Summary

100 200

0
—" m— N

ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
C:A\TERC_GIS\CT0O002\J1_SoilRI\J1CombinedRI_Figs\J1RI_Section04 4 - 8
\Fig4-08_J1Char_Subarea3_D.mxd

April 2010 Drawn by JYK Checked by PF



CGuido
Rectangle


SS1K3802 (UGIKG) ~ SSJ1L3801 (UG/KG) Impact Area
Analyte 0-0.25 Analyte 0-0.25 ; _ : Groundwater Study Program
630 = %12,4-Dinitrotoluene 890 T ; oy LEGEND
,4-Dinitrotoluene 2,500 - ¥ . ¢ 4
6-Dinitrotoluene

SSJ1K3701 (UGIKG) @®  Existing Monitoring Well

Analyte 0-0.25 [5e
Tetryl 920 id . B  Detections for Explosives and/or Perchlorate

Soil Sample Locations

4-Dinitrotoluene 0 : i) K Nondetections for Explosives and Perchlorate
MIS Sampling Grids

SSJ1L37CSLO1 (UG/KG)|:
Excavated Grids

Analyte 0-0.25 L ; ;
2,200 [ : T i [ || Not Excavated Grids

o Berms

L,,J Impact Area Boundary

SSJ 1K63L01 (UGIKG) R |:| J-1 Range Grids

Analyte - 0. T . ‘ J-1 Soil RI Study Area Boundaries
4-Dinitrotoluene

spaimascsidL

LOCATION MAP

J36CSLOLIN

SSJ1I37CSL01 553 3GCSL0]\SSJ1JSGCSL02
& ‘s:- éJsacSLm s X

ss
SSJ1J37CSLOL (UG/KG) N
Analyte 0-0.25 § W & y R N Ty SS{1IB6CSL
7| 2,4-Dinitrotoluene : 3 i 3 ¢ % o NG :

SSJ1137CSLO1 (UG/KG)
Analyte 0-0.25 : ;i > ) : F .
RDX . ErIVIO Il argF—s . i | r (TR 4 iy pr A P -
: : 3 N _ ; N o : NOTES & SOURCES

2,4-Dinitrotoluene

e - ! : Map Coordinates: NAD 83, UTM, Zone 19N, Meters
SSJ1J36CSLO1_N (UG/KG) Basemap data from MA ARNG

1 Analyte 0-0.25 3 _. S p :
@8l 2 4-Dinitrotoluene 4,200 b P e & o/ | i % i WY - T \ / TITLE
Perchlorate 0.48J . s i) : f ; ¥ G A\ Y E i o i
- S, : : - : - P AR e gn X s : i J-1 Range Interberm Area
SSJ1J36CSLO1 (UG/KG) : ; : i e [ ) i iy _ , . -
Analyte 0-025 | T | : b gt } v B T g b : St p ; (ROWS 30 tO 44)
820 . : : TINS S B 17 N oA LR g b _ MIS Sampling Results
2,4-Dinitrotoluene 440 A : : ; 7 o ¢ 2\ /R : e
Perchlorate 2.3
: g Iy e : : 5 ‘ 1 t ; / > : : < / a ¥ X _. : g 0 200 /
SSJ1J36CSLOL_S (UG/KG) WHEW | 4 : £ = ' g Tt de ; . e " N
Analyte 0-0.25 |#Eid y 2 : : ; N\ e it 3 i :
J4-Dinitrotoluene 2,600
1.0
T : ECC MMR
SSJ1136CSL03 (UG/KG) ‘ 3 Cape Cod, Massachusetts FIGURE
Analyte 0-0.25 [y ; . : T ; iy N ) i R ! ; ECC GIS Server
o L 0, : ;5N ; ; - CATERC_GIS\ICTO002\J1_SoilRNJ1CombinedRI_Figs\
2 D||troto|uene — 230 ; ; i L 1 1 AN : : JlRI_Sec_!ion04\Fig4-09_ﬂMCI“S_Suba?en;3I.r:xd - 4-9
3 - 3 et g F ! December 2009 Drawn By JYK Checked by PF



CGuido
Rectangle


SSJ1L'37CSL:0]

@119

SS05P
35600 mg/Kg

G) | T L
| Analyte 0-0.25 1 A ] G.ff%z/*/ﬁ.g
[ 2,4-Dinitrotoluene 4,200 g h.',,: v sgeny
: Pciarchlora.te‘ - 0.48 J : “-f : i 1&' .3 11,,_#!_&701mg'/_}$gf
SSJ1J36CSLO1 (UG/KG) _ e A '5?3,5%5?[/29
’ Analyte 0-0.25 4l = -.:._
RDX 820 = §- 1 A [l.
2,4-Dinitrotoluene 440 4 'T‘;{f oA
Perchlorate 2.3 : r;‘ :
KL OB YR 4B, -, '
| ssi1336CSLOL_S (UGIKG)
b Analyte 0-0.25
" |2,4-Dinitrotoluene 2,600 L
|Perchlorate 1.0 :ﬁ -

SS05S

51600 mg/KGE4

5 .

A
«. [ SS05S.

- =
148000 mg/K

. Bk

T ek

i N -
e

SSJ1K3802 (UG/KG)

0-0.25

L%

—12,4-Dinitrotoluene
'12,6-Dinitrotoluene

630
2,500
130

|

SSJ1L37CSLO1 (UG/KG)

Analyte

0-0.25

o4

+

&

2,200
390

Impact Area
Groundwater Study Program

LEGEND
@ Existing Monitoring Well

Lead Sample Locations (Pre-excavation)
A >=300 mg/kg
© <300 mg/kg
Remaining Soil Sample Locations
B Detections for Explosives and/or Perchlorate
Xl Nondetections for Explosives and Perchlorate

D Excavated MIS Sampling Grids
Excavated Areas
Excavation Depth - 0.5 ft bgs (RDX)

Excavation Depth - 0.5 ft bgs (2,4-DNT)
Excavation Depth - 1 ft bgs (Lead)

o Berms
/ Trenches

’ Previously Investigated Polygons

g Burial Pit
I:I J-1 Range Grids

J-1 Soil RI Study Area Boundaries

LOCATION MAP

PNy Ny [ S

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG and MassGIS

TITLE

J-1 Range Interberm Area
(Rows 30to 44)
Excavated Areas Based on
MIS Sample Results

0 80

 — N
ECC MMR

Cape Cod, Massachusetts FIGURE

ECC GIS Server

CA\TERC_GIS\CTO002\J1_SoilRNJ1CombinedRI_Figs\
J1RI_Section4\Fig4-10_J1Excavation_Subarea3.mxd 4- 1 O
April 2010  Drawn by JYK Checked by PF



CGuido
Rectangle


| SSJ1K40B

L POO1 (UGIKG)

o b iy S
SS05CF (UG/KG)
Analyte
2, 4 D|n|troto|uene

0-0.25

SSJ1BNP

001 (UG/KG)

Analyte

SSJ1H39BLP001 (UGIKG) >
Analyte 3-4 [§

120

L[ SSJ1G38001 (UG/KG)

{ Analyte | 0-0.25 |

CPO5CP (UG/KG)

Analyte

2 4- D|n|troto|uene

"~ SSJI37CSLO1 (UG/KG)

0-0.25 |

SSJ1J37CSL01 (UGIKG)

Analyte

0-0.25

8. 2,4-Dinitrotoluene 560

SSJ1I136CSL03 (UG/KG)

; J1L33 Area7 1D
J1L38 Area 5F rea 5 A )

iy .
. \u SSJ1L3801

J1L38 Area 1 r i J1L‘.

\‘ < J1K38 Area 5 J1 L3

£ '-| J1J39 Area 9
J 11939 Area 8| :

s

Analyte 0-0.25

b 2,4-Dinitrotoluene

.l'
J1 K33 Area 3|

 J1k38 Area L /4
ﬁ — J1K33Area

SSJ1L3801 (UG/KG)

Analyte 0-0.25

2,4-Dinitrotoluene

|J "“ "‘"u‘_

= ! 1L0063 Area4 g i.%

SS05BA (UG/KG)
Analyte 0.25-0.5
(2-Amino-4,6-Dinitrotoluene 140 J

SSJ1K3701 (UG/KG)

Analyte 0-0.25
Tetryl 920
2,4-Dinitrotoluene 970

SSJ1K36CSL01 (UG/KG)
Analyte 0-0.25
.| 2,4-Dinitrotoluene 130

- J1 LOCS3 Area 1

' "

— J1 LOCS3 Area 3
ey L e
o~ ; : . Armored Personnelﬁyehlcle
L - th

- L L

' v 5 &:
3?_"_% 4'Locatlon hei

Locatlon- i
i i Vq . .*‘ iﬁ

‘{'P Flmg 'Pomt 3

-“

45 Area 10

|1H35 Area 9 @
J1H35 Area 8

15 Area 4

J 1H35 Area 3

: | J1H3S. Area 2

,@G

/|
o Ny N
‘\!Wv_-191 f

W
'. opperﬁ(ettle

RN

e

Was tewa ter. Dlschrge % e.;a. ' :

i: : S

m_ =

= JIH35 Area 1
-

\1."} '-w
Bunken-.

Analyte

L ¥l Perchlorate

» J1 K27 Area 4

I J1 K27 Area 6

§ s ﬂl—-.-

1K27 Area 5[

W oW W Wwwh B AN A B BB B oW
RE8UE8EEREELEES

]
L

LS ]
[A¥]

LF%)
==

(5]
(o]

]
w

)
oo

ra
-]

[
o

]
w

Mo
I

]
L]

P
P2

Ma
sk

]
o

-
[{n]

AT L R (g
A 0 3~

-
e

b
[ %)

—
—

—
o

w

O = M W s g B~ @

Response
mV

Impact Area

Groundwater Study Program
LEGEND

+ Potential Pit Anomalies
e  Existing Monitoring Well
Remaining Soil Sample Locations
B Detections for Explosives and/or Perchlorate
X  Nondetections for Explosives and Perchlorate
] wis sampling Grids
g Geophysical Investigation Areas
Detailed Reconnaissance Investigation
* Subsurface Polygon Anomaly
* Surface Polygon Anomaly

O Berms

Geophysical Anomalies Removed Areas

Geophysically Surveyed Boundary

/ Roads

Impact Area Boundary
J-1 Range Grids
J-1 Soil RI Study Area Boundaries

-+ .| EM-61 Signal Data

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG

TITLE
J-1 Range
Interberm Area
(Rows 30 to 44)
Existing Conditions Summary

0 100 200
—" m— N

ECC MMR
Cape Cod, Massachusetts

FIGURE

ECC GIS Server
C:A\TERC_GIS\CT0O002\J1_SoilRI\J1CombinedRI_Figs\J1RI_Section04 4 - 1 1
\Fig4-11_J1ExCond_Subarea3_D.mxd

April 2010 Drawn by JYK Checked by PF



CGuido
Rectangle


50 Impact Area
:: Groundwater Study Program
a7 LEGEND
46
45 4 Potential Pit Anomalies
:‘; ®  Existing Monitoring Well
: \ &2 Munitions in Northern Flyover Area
= g ., 49 ‘ HE
L 40
=Y oA @ Possible HE
W SA03270202 39
' t _1'*- 1 g /\  Propellant/Energetic
' 37 () Small Quantity Energetic
35
35 [ O Inert
34 _ Soil Sample Locations
33 [ B Detections for Explosives and/or Perchlorate
3z

" X Nondetections for Explosives and Perchlorate
10 Aerial Assessment Investigation

20 6 Geophysical Investigation Areas
28

O Berms
25 / Roads

25 ,r__l Impact Area Boundary
J-1 Range Grids
72 J-1 Soil RI Study Area Boundaries

21 EM-61 Signal Data

S = kW A - @

Response
my

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG

TITLE
J-1 Range
Northern Flyover Area
(Rows 45 to 64)
Characterization
Summary

0 100 200
ey oot N
ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
C:A\TERC_GIS\CTO002\J1_SoilRI\1CombinedRI_Figs\J1RI_Section04 4_1 2
\Fig4-12_J1Char_Subarea4_C.mxd

April 2010 Drawn by JYK Checked by PF



CGuido
Rectangle


50 Impact Area

:: Groundwater Study Program

47 LEGEND

46

:E 4 Potential Pit Anomalies

43 ®  Existing Monitoring Well

& e a2 Remaining Soil Sample Locations
_ Bt T 1 : KRS T e :; B Detections for Explosives and/or Perchlorate
SSJ1P26007 (UG/KG) ; ¥ ; 39 X Nondetections for Explosives and Perchlorate
Analyte | 0-0.25 : ; foiof XL : ' 38 S5 QC Target Grids Re-Surveyed in 2007

17 { _ ; R : ; 18 :’; C ) Berms
i R : NG 35 / Roads

34 1 |:| Geophysical Anomalies Removed Areas
Geophysically Surveyed Boundary

32 —
kD ,r___l Impact Area Boundary

30 |:| J-1 Range Grids

J-1 Soil RI Study Area Boundaries

27 [%.] EM-61 Signal Data

S$815112-A (UG/KG) o 3 Aol 19
Analyte 0-0.25 ; S A ‘ 18 b—
42 e Tl f 17
13 : ] 16

LOCATION MAP

Dy

0 = M W A h ~ @

Res ponse
my

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG

TITLE
J-1 Range
Northern Flyover Area

(Rows 45 to 64)
Existing Conditions

Summary
0 100 200
e - ot N
ECC MMR
Cape Cod, Massachusetts FIGURE

ECC GIS Server
C:ATERC_GIS\CTO002\J1_SoilRI\1CombinedRI_Figs\J1RI_Section04 4_1 3
\Fig4-13_J1ExCond_Subarea4_C.mxd

December 2009 Drawn by JYK Checked by PF



CGuido
Rectangle


Impact Area
Groundwater Study Program

LEGEND

e A
PRty . . .
< Potential Pit Anomalies

Py

®  Existing Monitoring Well
Munitions in 2,000 Meter Berm Area

¢ HE

@ Possible HE

/\  Propellant/Energetic
O

Small Quantity Energetic
O Inert
Soil Sample Locations
B Detections for Explosives and/or Perchlorate
X  Nondetections for Explosives and Perchlorate
% Tank Target Location
g Geophysical Investigation Areas
Berms
|:| J-1 Range Grids
J-1 Soil RI Study Area Boundaries

[%.] EM-61 Signal Data

_CRNREERAET

_ LOCATION MAP

Response
mV

. M\ -
O Ss112A LN
F .
(i, T c pTank:
" - ! o |
s, B S51128
SSRDST0064 G-
L el
SSU1SPL002 i
L \\
of = L k

NOTES & SOURCES

e Map Coordinates: NAD 83, UTM, Zone 19N, Meters
fy i . Basemap data from MA ARNG
. TankiTarg .
SS113A g N\ ! '
L3

J-1 Range
2,000 Meter Berm Area
(Rows 65 to 72)
Characterization
Summary

ECC MMR
Cape Cod, Massachusetts

ECC GIS Server
C:\TERC_GIS\CTO002\J1_SoilRNJ1CombinedRI_Figs\J1RI_Section04
\Fig4-14_J1Char_Subarea5_C.mxd

December 2009 Drawn by JYK Checked by PF



CGuido
Rectangle


Impact Area
Groundwater Study Program

LEGEND

< Potential Pit Anomalies
®  Existing Monitoring Well
Remaining Soil Sample Locations
B Detections for Explosives and/or Perchlorate
. Nondetections for Explosives and Perchlorate
Tank Target Location
O Berms
|:| Geophysical Anomalies Removed Areas
Geophysically Surveyed Boundary
J-1 Range Grids
J-1 Soil RI Study Area Boundaries

[=:] EM-61 Signal Data

i 4-Am|no-2 6-Dinitrotoluene
' 2-Amino-4,6-Dinitrotoluene

8
-
L
5
a4
3
2
1
0

Response
mV

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG

: Sy B, ~ P S B S e R QRS _ . o Je R S ' (Rows 65 to 72)

Existing Conditions
Summary

| ssttoAuake) |
G mmgm
! 130
e s S

SSJ1IAP001 (UGIKG)

ECC MMR
Cape Cod, Massachusetts FIGURE

o L o = i e “._' . : -._ 3 - : it : ,-.. ls o o 1: I. .. -” o . -f n 4 fﬁ e & 3
e . A A " o] - § % n . A ) -
J1200182R(UGIKG) . b 45 _ i S’ AT T . D Tyt EE & £ ECC GIS Server

1 Analyte m N X G Tk . ' -5 4 s CA\TERC_GIS\CTO002\J1_SoilRI\J1CombinedRI_Figs\J1RI_Section04

1 h SRR R N AR e (R ﬁ gt . . - iy i \Fig4-15_J1ExCond_Subarea5_C.mxd
" ‘ 24 Dlmtrotoluene - ol . et o N ] ¥ g o R Tl n § T 3 N . December 2009 Drawn by JYK Checked by PF
£ oy : o o o e ¢+ : - i 3
Ll b T il 4 & e I = e i g - 1 0



CGuido
Rectangle


Impact Area
Groundwater Study Program

[ J Existing Monitoring Well
@ Tank Target Location

Excavated Area
e Excavation Depth - 1.5 ft bgs

o Berms

Roads

e
I:I J-1 Range Grids
J-1 Soil Rl Study Area Boundaries

. '_?fﬁ-:}ﬁ*-vc"ﬁ e
) =

OCATION MAP

w i

é.

i .I. ( getZ
Ta kvag3 =
3. ;

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from MA ARNG

J-1 Range
2,000 Meter Berm Area
(Rows 65 to 72)
Excavated Area

ECC MMR
Cape Cod, Massachusetts

ECC GIS Server
C:\TERC_GIS\CTO002\J1_SoilRI\J1CombinedRI_Figs\
J1RI_Section4\Fig4-16_J1Excavation_Subarea5.mxd
December 2009 Drawn By JYK Checked by PF



CGuido
Rectangle


model_final.cdr

range_conceptual_|

jects\35AY53\02\20100708\Corel\J1

Northwest

Evapotranspiration

| @

~2

Precipitation

o Deposition of Explosive Particles
from Striking at/Near Targets

e Deposition of Explosive
Particles from Firing

° Burning/Burial of Munitions,
Explosives and Propellants

Southeast

Surface Deposition or
Disposal of Contaminants

Water Table
A 4

Solubilization and

(=)
heterogeneous leaching o o © /\

Water Table and transport through

\ 4 the vadose zone

O o ©

o ° o

/ Contaminants

Groundwater Flow

Perchlorate Plume

RDX Plume

Sandy
Perchlorate
Plume Outwash
Bedrock

(Granodiorite)

Glacial Till

Silt /

Lacustrine
Deposits

Y:\IA_TERC/Proj

Note: Model is not to scale, vertical
dimension is exaggerated.

"'] Impact Area

“L‘ Groundwater Study Program

J-1 Range North Groundwater
Conceptual Model

Massachusetts Military Reservation
Cape Cod, Massachusetts

File: Y:\IA_TERC\Projects\35AY53\02120100708\Corel\ .
J1_range_conceptual_model_final.cdr jp 07/08/10 F|gure 5‘1




model_final.cdr

jects\35AY53\02\20100708\Core\J1_south

)

Y:\IA_TERC\Pro

_conceptual_

Northwest Southeast
rf\ Precipitation
Testing/Disposal - Releases Contaminants, 4
Available for Leaching into Groundwater
Contaminants ‘
Disposal of Contaminants Evapotranspiration
O e @ o
e o® o O/ﬁo?gﬂ'&ﬁﬁﬁﬂoﬁﬂgndg_ B
o o o NeHYRISHEAESUSAEIEHINg

S e 7. anddepsRepohipreligh Water Water Teble
O ° 4henadagesEORsne Teble

Sandy
Outwash

J-1 South Plume

Groundwater = 5
Flow
Direction
=
L S == ] _
Bedrock
(Granodiorite)
Silt
Glacial Till Lacustrine

Deposits

Impact Area

" Groundwater Study Program

J-1 Range South Groundwater
Conceptual Model

Massachusetts Military Reservation
Cape Cod, Massachusetts

Note: Model is not to scale, vertical -
. . . File: Y:\IA_TERC\Projects\35AY53\02\20100708\Core\ .
dimension is exaggerated- J1_south_conceptual_model_final.cdr jp 07/8/10 F|gure 5'2




ternative3 o Alternative'4 _ Iernative 3 2 -
; : _ - . ; - ; : _ i Groundwater Study Program

RDX Detection
[ 06upg/L
Perchlorate Detection

—d 2ugn

Conceptual Location of Mobile
Treatment Units

Conceptual Extraction Well

Conceptual Pipeline

e Conceptual Infiltration Trench

Range Boundary
E Impact Area Boundary

ug/L = micrograms per liter
RDX = hexahydro-1,3,5-trinitro-1,3,5-triazine

LOCATION MAP

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute

J-1 Range North Conceptual Design
Groundwater Alternatives 3, 4, 5 and 6

0 700
[ —
N

Jacobs FIGURE

Bourne, Massachusetts
YAIA_TERC\Projects\35AY53\02120100708\ArcGIS\
j1_north_alternatives_final.mxd July 8, 2010

DWN BY: JPICCUITO CHKD BY: KThomas




T 5

iy S : Iternae 3

RDX Detection
] 06uglL
Extraction Well

Conceptual Location of Mobile
Treatment Units

Conceptual Extraction Well
Existing Infiltration Trench
Conceptual Pipeline
Conceptual Infiltration Trench
Existing Pipeline

MMR Boundary

B 3 A . - 1 L 3 r p : Range Boundary
Existing ") iy <0 N i e Gt L Existing S el TSN 200 ey panded
Infiltration 7 SRR Infiltration ol Tt B

ug/L = micrograms per liter
RDX = hexahydro-1,3,5-trinitro-1,3,5-triazine

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute

J-1 Range South Conceptual Design
Groundwater Alternatives 3, 4 and 5

0 500
[ —
N

Jacobs
Bourne, Massachusetts FIGURE

YAIA_TERC\Projects\35AY53102120100708\ArcGIS\
1_south_alternatives_20100317_final.mxd July 8, 2010 9_2
DWN BY: JPICCUITO CHKD BY: KTHOMAS




J-1 Range Northern Perchlorate Plume Contaminated Volume > 2 micrograms per liter

4.5E+08
4.0E+08 i
= Alternatives 1 and 2
3.5E+08 = Alternative 3
’ — Alternative 4a
= Alternative 5
3.0E+08
z L \
c
S 25E+08
©
=
g 2.0E+08
o
1.5E+08 \\ \ \
1.0E+08 \ \ \
o \\ \
0.0E+00 T T i
2005 2025 2045 2065 2085 2105
Year
J-1 Range Northern RDX Plume Contaminated Volume > 0.6 micrograms per liter
4.5E+08
4.0E+08 /\
M\ == Alternatives 1 and 2
3.5E+08 = Alternative 3
I —— Alternative 4a
= Alternative 5
3.0E+08
c
S 25E+08
©
2
@ \ \ \
g 2.0E+08
o
S \ \ \
1.5E+08 \ \ \
1.0E+08 \ \ \
o080 \ \\ —— |
0.0E+00 T | i i i
2005 2025 2045 2065 2085 2105

Year

volume_20100421_final.cdr

jects\35AY53\02120100708\Corel\j1n.

“\IA_TERC\Proj

Legend

Impact Area
Groundwater Study Program

J-1 Range Northern Plume
Volume Over Time

Massachusetts Military Reservation
Cape Cod, Massachusetts

07/08/10 JP
j1n_volume_20100421_final.cdr

Figure 10-1
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J-1 Range Northern Perchlorate Plume Total Mass Removal
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J-1 Range Southern RDX Plume Contaminated Volume > 0.6 micrograms per liter
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