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Appendix E 
Wetland Restoration As-Built 
Plan 





Appendix F 
Injection Well Construction Logs 



FINE SAND with some clay, medium plasticity,
wet, orange brown.

FINE SAND AND SILT with some clay, medium
plasticity, wet, gray/tan.
FINE SAND with some silt and clay, low plasticity,
very moist, gray/tan.
Not sampled.
FINE SAND with some gravel and some silt and
clay, dark gray clay layers, low to medium
plasticity, wet, gray.
MEDIUM SAND low plasticity, very moist, orange
brown.
FINE SAND with some silt and clay, low to
medium plasticity, very moist, orange brown.
FINE SAND with silt, low plasticity, very moist,
gray.

MEDIUM SAND with trace gravel, low plasticity,
wet, gray.

SILTY FINE SAND low to medium plasticity, very
moist, gray.

Not sampled.

FINE SAND with silt, low plasticity, moist, gray.
Bottom of hole at 47.0 feet.

FINE SAND with some silt and clay, medium
plasticity, wet, orange brown.

MEDIUM TO COARSE SAND low plasticity,
moist, orange yellow/ light gray.

0.0

SILT AND FINE SAND low to medium plasticity,
wet, gray/tan.

MEDIUM SAND with little gravel, low plasticity,
very moist, brown.

COARSE SAND with some gravel, low plasticity,
wet, brown.
COARSE SAND low plasticity, moist, gray.
SILT with some clay, medium plasticity, moist,
gray.
COARSE SAND with little gravel, low plasticity,
moist, orange/gray.
COARSE SAND with trace gravel, liquified, wet,
gray.
MEDIUM SAND with silt and clay, medium
plasticity, moist, gray.
COARSE SAND with some gravel, low plasticity,
moist, gray.
COARSE SAND low plasticity, wet, orange/gray.

Not sampled.
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MEASURING POINT ELEVATION 130.54 ft

LOGGED BY E. Winer

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Geosearch

DATE STARTED 8/7/08 COMPLETED 8/7/08

NOTES

CHECKED BY B. Massihzadegan
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CLIENT Raytheon

PROJECT NUMBER 0079387

PROJECT NAME Wayland Lactate Injection Wells

PROJECT LOCATION Wayland, MA

MATERIAL DESCRIPTION
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NOTES

MEASURING POINT ELEVATION 129.34 ft

LOGGED BY E. Winer

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Geosearch

COMPLETED 8/11/08 WELL/BORING DIAMETER 4"

CHECKED BY B. Massihzadegan

PAGE  1  OF  1

DATE STARTED 8/8/08

Bentonite
chips

47.0

Not sampled.

Bottom of hole at 47.0 feet.

Portland grout
(13 lbs/gal)
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WELL ID: IW-2

MATERIAL DESCRIPTION WELL DIAGRAM

PROJECT LOCATION Wayland, MA

CLIENT Raytheon
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PROJECT NAME Wayland Lactate Injection Wells

PROJECT NUMBER 0079387
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0-0-3-2
(3) Filter sand

(#2) pack

10' PVC
screen (0.010"
slot)

Filter sand
(#2) pack

Bentonite
chips

Portland grout

23.63-6-4-4
(10)

1-2-1-3
(3)

3-7-7-7
(14)

0-1-2-2
(3)

SS
1

0.0
0.2

1.4

1.4
13.8

0.0
4.9
18.4
1.7
7.7

FINE SANDY SILT low to medium plasticity, wet,
gray.

41.0
40.5
39.0
38.0
37.0
36.0
35.0

SS
2

SS
3

SS
4

SS
5

SS
6

43.0

FINE SAND with trace silt, low plasticity, very
moist, orange/gray.

41.5

Not sampled.

FINE SAND with some medium sand and gravel,
low plasticity, wet, gray/tan.
SANDY SILT with little clay, dark gray clay layers,
low to medium plasticity, wet, gray.
SANDY SILT with trace clay, dark gray clay
layers, low to medium plasticity, very moist, gray.

SILTY FINE SAND with little clay and gravel, dark
gray clay layers, low plasticity, very moist, gray.

SILT with some fine sand and clay, dark gray clay
layers, medium plasticity, very moist, gray.
FINE SAND with little silt, low plasticity, moist,
orange/gray.
FINE SAND with little silt, low plasticity, moist,
gray.
SILTY MEDIUM SAND with little clay, medium
plasticity, wet, gray.
SILTY FINE SAND with little clay, dark gray clay
layers, medium plasticity, very moist, gray.

FINE SAND with some silt, low plasticity, very
moist, tan/orange.

Bottom of hole at 47.0 feet.
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CLIENT Raytheon

PROJECT NUMBER 0079387

PROJECT NAME Wayland Lactate Injection Wells

PROJECT LOCATION Wayland, MA
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MATERIAL DESCRIPTION WELL DIAGRAM
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SM
SM
SM

MLS96

75

88

100

83

17

SM

CHECKED BY B. Massihzadegan

MEASURING POINT ELEVATION 129.65 ft

LOGGED BY E. Winer

DRILLING METHOD Hollow Stem Auger

SM

DRILLING CONTRACTOR Geosearch

DATE STARTED 8/7/08 COMPLETED 8/8/08

NOTES

WELL/BORING DIAMETER 4"



Bentonite
chips

6-5-3-3
(8)

Portland grout

Filter sand
(#2) pack
10' PVC
screen (0.010"
slot)
Filter sand
(#2) pack

FINE SAND low plasticity, moist, gray.
SILT with some fine sand and clay, dark gray clay
layers, medium plasticity, wet, gray.
SILTY FINE SAND low plasticity, very moist, gray.

Bottom of hole at 69.0 feet.

0.0
0.6
0.0

SS
1

0.0
2.5

0-0-0-0
(0)

0-0-1-2
(1)

1-1-1-2
(2)

5-6-6-6
(12)

12.5

SILTY FINE SAND low plasticity, very moist, gray.

0.0

17.0
3.2
9.9
3.2
7.8
1.7
0.1

60.5

55.0
56.5
57.0
58.0

SILT with some fine sand and clay, dark gray clay
layers, low to medium plasticity, wet, gray.

SS
2

SS
3

SS
4

SS
5

SS
6

SS
7

SS
8

61.0 SILT with some fine sand and clay, medium
plasticity, very moist, gray.

59.0

Not sampled.

SILTY FINE SAND low plasticity, moist, gray.

FINE SAND with some silt, low plasticity, moist,
gray.
SILT with some fine sand and clay, dark gray clay
layers, medium to high plasticity, wet, gray.
FINE SAND with some silt, low plasticity, moist,
gray.
FINE SANDY SILT with little clay and gravel, dark
gray clay layer, medium plasticity, wet, gray.
SILTY FINE SAND low plasticity, very moist, gray.
FINE SANDY SILT with some clay, dark gray clay
layers, medium plasticity, wet, gray.

FINE SANDY SILT with little clay and sand, dark
gray clay layer, low to medium plasticity, very
moist, gray.

62.0
63.0
64.0
65.5
67.0
68.0
69.0

71.0

SILT with some fine sand and clay, dark gray clay
layers, low to medium plasticity, very moist, gray.
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PROJECT NUMBER 0079387

PROJECT NAME Wayland Lactate Injection Wells

PROJECT LOCATION Wayland, MA
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DRILLING METHOD Hollow Stem Auger

LOGGED BY E. Winer

MEASURING POINT ELEVATION 128.30 ft

DATE STARTED 8/14/08 COMPLETED 8/14/08
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DRILLING CONTRACTOR Geosearch

CHECKED BY B. Massihzadegan

WELL/BORING DIAMETER 4"
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WELL/BORING DIAMETER 4"
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WELL ID: IW-5
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DRILLING METHOD Hollow Stem Auger

LOGGED BY E. Winer
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CLIENT Raytheon

PROJECT NUMBER 0079387 PROJECT LOCATION Wayland, MA
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65.0

Not sampled.

Bottom of hole at 65.0 feet.

Portland grout

Bentonite
chips

DRILLING CONTRACTOR Geosearch

10' PVC
screen (0.010"
slot)

MEASURING POINT ELEVATION 128.26 ft

Filter sand
(#2) pack

PROJECT NAME Wayland Lactate Injection Wells
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0.0

Filter sand
(#2) pack

Filter sand
(#2) pack

Bentonite
chips

10' PVC
screen (0.010"
slot)

4.0

Portland grout

6-4-4-7
(8)

5-7-7-7
(14)

2-2-2-2
(4)

1-1-1-2
(2)

6-7-11-11
(18)

6-7-8-6
(15)

SS
1

0-4-6-6
(10) 0.3

2.9
1.4
6.7
7.2
6.8
0.6
2.4

0.5

0.5
0.7

0.9

56.0
55.0

57.0
58.0
59.0
59.8
61.0
62.2
63.0

SS
2

SS
3

SS
4

SS
5

SS
6

SS
7

SS
8

66.0

SANDY SILT low plasticity, wet, gray.

SILT with some clay, dark gray clay layers,
medium plasticity, moist, gray.
SILTY FINE SAND with trace clay, low plasticity,
moist, gray.
SILTY FINE SAND with little gravel, low plasticity,
moist, gray.
SANDY SILT low plasticity, moist, gray.
SILT with some fine sand and clay, dark gray clay
layers, medium plasticity, very moist, gray.
FINE SAND with some silt, low plasticity, very
moist, gray.
SILTY FINE SAND low plasticity, moist, gray.

63.5

SILT with some clay and coarse sand, medium
plasticity, moist, gray.

SILTY FINE SAND with little clay, dark gray clay
layers, low to medium plasticity, moist, gray.
FINE SAND with some silt, low plasticity, moist,
gray.
SILTY FINE SAND with little clay, dark gray clay
layers, low plasticity, very moist, gray.
SILTY FINE SAND with little clay and gravel, dark
gray clay layers, low to medium plasticity, very
moist, gray.

Bottom of hole at 71.0 feet.

FINE SANDY SILT low to medium plasticity,
moist, gray.

67.0
69.0
71.0

Not sampled.
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MATERIAL DESCRIPTION
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WELL ID: IW-6
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LOGGED BY E. Winer CHECKED BY B. Massihzadegan

MEASURING POINT ELEVATION 128.01 ft

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Geosearch

DATE STARTED 8/11/08

PROJECT NUMBER 0079387

COMPLETED 8/11/08

CLIENT Raytheon

NOTES



0.8

1.5
1.6
0.7

100
7.9

Portland grout

Bentonite
chips
Filter sand
(#2) pack
10' PVC
screen (0.010"
slot)
Filter sand
(#2) pack

4.4

1-3-4-2
(7)

7-8-11-10
(19)

3-4-4-4
(8)

2-3-5-6
(8)

92
100
92
75
92
92

SS
1

1.9
0.0
0.0
0.0
0.0
0.0
0.0

4-6-7-4
(13)

0-2-3-3
(5)

0-3-5-8
(8)

57.0
55.0

57.8
59.0
60.5
61.6
63.0
63.8
65.0

SS
2

SS
3

SS
4

SS
5

SS
6

SS
7

67.6

SILTY FINE SAND with trace clay, dark gray clay
layers, low plasticity, moist, gray.

FINE SAND with little silt, low plasticity, moist,
gray.
FINE SANDY SILT with little clay and gravel, dark
gray clay layers, low to medium plasticity, moist,
gray.
FINE SAND with some silt, low plasticity, very
moist, gray.
FINE SANDY SILT with little clay, dark gray clay
layers, low to medium plasticity, wet, gray.
FINE SANDY SILT with little clay and sand, dark
gray clay layers, low to medium plasticity, very
moist, gray.
SILTY FINE SAND with little clay and sand, dark
gray clay layers, low plasticity, very moist, gray.
FINE SANDY SILT with little clay and sand, dark
gray clay layers, low to medium plasticity, very
moist, gray.

66.5

FINE SANDY SILT with little clay and sand, dark
gray clay layers, low to medium plasticity, very
moist, gray.

Not sampled.

Not sampled.
Bottom of hole at 70.0 feet.

FINE SAND with some silt and clay, dark gray
clay layers, low plasticity, very moist, gray.

69.0
70.0

SANDY SILT with some clay, low to medium
plasticity, very moist, gray.

SILTY FINE SAND with little clay and gravel, dark
gray clay layers, low to medium plasticity, very
moist, gray.

67.0
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SM

LOGGED BY E. Winer

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Geosearch

DATE STARTED 8/12/08

SM
MLS

MEASURING POINT ELEVATION 127.93 ft
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NOTES

PROJECT NUMBER 0079387

PROJECT NAME Wayland Lactate Injection Wells

PROJECT LOCATION Wayland, MA

CLIENT Raytheon
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WELL/BORING DIAMETER 4"



0.0
0.0
10.5
5.7
4.2
1.3

2.4

Portland grout

Bentonite
chips
Filter sand
(#2) pack
10' PVC
screen (0.010"
slot)
Filter sand
(#2) pack3.7

100

1-3-6-4
(9)

100
92
96
75

SS
1

2.9
2.1
1.8
1.00-5-5-6

(10)

3-4-5-7
(9)

3-3-4-4
(7)

0-2-3-3
(5)

0-5-6-5
(11)

5-3-3-4
(6)

1.7

57.0

65.0

56.3

58.2
59.0
60.0
61.0
61.6
62.0
63.0

55.0

SS
2

SS
3

SS
4

SS
5

SS
6

SS
7

66.5

SILTY FINE SAND low plasticity, moist, gray.

FINE SAND with little silt, low plasticity, moist,
gray.
SILT with some sand and gravel, dark gray clay
layers, medium plasticity, wet, gray.
FINE SAND with some silt and clay, dark gray
clay layers, low plasticity, moist, gray.
SILT with some sand and gravel, medium
plasticity, wet, gray.
SANDY SILT with little clay, medium plasticity,
very moist, gray.
FINE SAND with some silt, low plasticity, moist,
gray/brown.
FINE SANDY SILT with little clay and sand, dark
gray clay layers, medium plasticity, wet, gray.

64.0

FINE SANDY SILT with little clay and gravel, dark
gray clay layers, medium plasticity, very moist,
gray.

FINE SANDY SILT with little clay and gravel, low
to medium plasticity, very moist, gray.

SILTY FINE SAND with little clay, dark gray clay
layers, low plasticity, very moist, gray.

Bottom of hole at 69.0 feet.

83

FINE SAND with silt, low plasticity, very moist,
gray.

67.0
69.0

FINE SANDY SILT with some gravel and clay,
dark gray clay layers, low to medium plasticity,
wet, gray.

SILTY FINE SAND with little clay, dark gray clay
layers, low plasticity, moist, gray.

Not sampled.
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MATERIAL DESCRIPTION

MEASURING POINT ELEVATION 128.48 ft

LOGGED BY E. Winer

DRILLING CONTRACTOR Geosearch

COMPLETED 8/13/08

NOTES

WELL/BORING DIAMETER 4"

CHECKED BY B. Massihzadegan
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DRILLING METHOD Hollow Stem Auger
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FINE SAND with little silt, low plasticity, very
moist, gray.

Not sampled.

SILT with some fine sand and clay, dark gray clay
layers, low to medium plasticity, wet, gray/tan.

SILT with some fine sand and clay, dark gray clay
layers, high plasticity, wet, gray.

SILT with some fine sand and clay, medium
plasticity, wet, gray/brown.
FINE SAND with some silt, low plasticity, wet,
gray.
FINE SANDY SILT with little clay and coarse
sand, dark gray clay layers, medium plasticity,
very moist, gray.
SILTY FINE SAND low plasticity, moist, gray.
Not sampled.

Bottom of hole at 67.0 feet.

SILT with some fine sand and clay, dark gray clay
layers, medium plasticity, very moist, gray/brown.
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CLIENT Raytheon PROJECT NAME Wayland Lactate Injection Wells

PROJECT NUMBER 0079387

LOGGED BY E. Winer

DRILLING METHOD Hollow Stem Auger

DRILLING CONTRACTOR Geosearch

DATE STARTED 8/13/08 COMPLETED 8/14/08

NOTES

CHECKED BY B. Massihzadegan
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0-5-8-9
(13)

SILTY FINE SAND with some clay, dark gray clay
layers, low to medium plasticity, very moist, gray.

SILT with some fine sand and clay, dark gray clay
layers, medium plasticity, very moist, gray.

Not sampled.

SILT with some clay, medium plasticity, moist,
gray.
SILT with some clay, medium plasticity, moist,
brown.
SILT with some clay, medium plasticity, moist,
gray/brown.
SILT with some fine sand and clay, dark gray clay
layers, low to medium plasticity, very moist,
gray/brown.

SILTY FINE SAND low plasticity, very moist, gray.

Bottom of hole at 70.0 feet.

FINE SANDY SILT with little clay, dark gray clay
layers, low to medium plasticity, moist, gray.
SILTY FINE SAND low plasticity, moist, gray.
SILT with some fine sand and clay, low to medium
plasticity, wet, gray.
FINE SANDY SILT with little clay, low plasticity,
very moist, gray.
SILT with some fine sand, low plasticity, wet, gray.
FINE SANDY SILT with some clay, dark gray clay
layers, medium plasticity, very moist, gray.
FINE SAND with some silt and clay, dark gray
clay layers, low plasticity, moist, gray.
SILTY FINE SAND with little clay and medium
sand, dark gray clay layers, low plasticity, wet,
gray.
FINE SANDY SILT with little clay, medium
plasticity, wet, gray.

Bentonite
chips

FINE SANDY SILT with little clay, low to medium
plasticity, wet, gray/tan.

0.0
0.0
0.0
0.0
0.0

0.0
0.0

2-4-3-4
(7)

0-0-4-5
(4)

4-5-4-4
(9)

0-1-2-3
(3)

1-3-4-4
(7)

Filter sand
(#2) pack
10' PVC
screen (0.010"
slot)
Filter sand
(#2) pack

0.0

Portland grout

0.0
0.0
0.0

SS
3

SS
2

SS
4

SS
5

SS
6

SS
7

SS
8

SS
9

SS
10

SS
1

W
A

Y
LA

N
D

 L
A

C
TA

TE
 IN

JE
C

TI
O

N
 W

E
LL

S
  L

A
C

TA
TE

 IN
JE

C
TI

O
N

 W
E

LL
S

 A
U

G
 2

00
8.

G
P

J 
10

/2
8/

08

ERM Northeast

62.0
63.0
64.0
64.6
65.0
66.0
68.0
69.0

60.0
58.0

70.0

61.6

50.0
52.0
52.1
54.0
56.0
57.0

CLIENT Raytheon

PROJECT NUMBER 0079387

0-3-3-7
(6)

PROJECT LOCATION Wayland, MA

WELL DIAGRAM

B
LO

W
C

O
U

N
TS

(N
 V

A
LU

E
)

R
E

C
O

V
E

R
Y

 %

U
.S

.C
.S

.

P
ID

sc
re

en
 (p

pm
)

PROJECT NAME Wayland Lactate Injection Wells

G
R

A
P

H
IC

LO
G MATERIAL DESCRIPTION

MLS

MH
MH

MLS

SM
MLS
MLS
SM
MLS
MLS
MLS
MLS
SM
SM

MH

0-0-4-3
(4)

0-4-6-6
(10)

0-2-5-5
(7)

83
100
100
100
100
100
75
100
75
83

MLS

MEASURING POINT ELEVATION 127.23 ft
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DRILLING CONTRACTOR Geosearch
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Appendix G 
Groundwater Geochemical 
Parameters 



11-Jul-02 21-Apr-03 2-Oct-03 23-Jul-04 14-Apr-05 26-Apr-07 4-Oct-07 24-Sep-08
Groundwater Elevation (ft) 117.48 120.33 119.01 118.57 > 120.62 117.70 116.92 118.49
Temperature (°C) 12.45 10.43 12.68 13.75 9.49 8.94 14.27 16.86
Specific Conductivity (µS/cm) 221 209 220 224 207 289 230 172
Dissolved Oxygen (mg/L) 0.29 0.48 0.50 0.23 0.29 3.77 4.54 3.58
pH (std. units) 6.58 6.56 6.41 6.38 6.55 7.22 7.71 8.62
Oxidation-Reduction Potential (mV) -371.7 -208.3 -68.2 -63.5 -22.3 -140.7 -165.8 8.0

   

Field Parameters at DEP-19M
Former Raytheon Facility - Wayland, MA

Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.
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7-Jan-03 29-Apr-03 1-Oct-03 11-Feb-04 30-Apr-04 20-Jul-04 8-Dec-04 11-Apr-05 12-Oct-05 3-Apr-06 12-Jul-06 27-Sep-06 25-Apr-07 3-Oct-07 6-Mar-08 19-May-08 20-Oct-08
Groundwater Elevation (ft) 120.41 121.74 118.92 120.07 121.67 118.98 120.40 121.99 117.75 120.48 121.18 119.30 122.64 117.77 122.35 121.10 120.49
Temperature (°C) 7.71 12.77 12.99 7.62 12.77 15.04 12.14 10.50 11.74 9.41 16.80 11.98 10.47 14.26 8.99 10.12 14.38
Specific Conductivity (µS/cm) 221 206 200 198 210 197 192 184 196 173 193 179 178 189 184 171 184
Dissolved Oxygen (mg/L) 1.11 0.41 0.30 0.66 0.40 1.20 0.25 0.25 0.26 1.74 0.41 0.32 0.69 0.44 1.10 0.29 2.10
pH (std. units) 6.27 4.08 6.65 6.79 5.97 6.09 6.74 6.69 6.76 6.66 6.76 6.57 6.79 6.38 6.74 6.82 6.67
Oxidation-Reduction Potential (mV) -4.7 9.4 -60.1 -19.5 -13.0 -61.1 -72.8 -38.2 -60.0 31.6 -83.9 -21.2 -159.0 -80.9 -82.1 -83.4 -70.5

 

Field Parameters at MW-261S
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



7-Jan-03 28-Apr-03 3-Oct-03 11-Feb-04 30-Apr-04 23-Jul-04 8-Dec-04 11-Apr-05 12-Oct-05 5-Apr-06 12-Jul-06 26-Sep-06 24-Apr-07 2-Oct-07 6-Mar-08 25-Jun-08 20-Oct-08
Groundwater Elevation (ft) 119.48 119.46 118.06 119.10 120.24 118.06 119.11 120.63 116.85 119.53 120.08 118.48 121.18 117.09 120.76 119.48 119.40
Temperature (°C) 4.88 11.44 11.99 7.43 14.68 21.85 11.01 10.25 11.57 7.21 16.93 13.25 11.94 13.26 9.41 13.99 12.13
Specific Conductivity (µS/cm) 332 330 323 286 290 345 256 272 293 274 282 282 267 343 274 269 266
Dissolved Oxygen (mg/L) 0.36 0.53 0.49 0.87 0.67 0.50 0.38 0.45 0.26 0.37 0.40 0.29 0.25 0.61 0.54 0.22 0.36
pH (std. units) 6.41 6.17 5.16 6.21 5.49 5.16 6.18 6.36 6.46 6.33 6.42 6.47 6.43 6.22 6.37 6.24 7.18
Oxidation-Reduction Potential (mV) 18.0 -15.1 156.3 47.7 97.5 15.1 -20.5 52.9 -37.4 -15.4 -31.7 -10.0 -15.8 -101.7 -105.8 -34.5 -57.9

       

Field Parameters at MW-264M
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



7-Jan-03 28-Apr-03 2-Oct-03 11-Feb-04 30-Apr-04 19-Jul-04 8-Dec-04 11-Apr-05 11-Oct-05 5-Apr-06 12-Jul-06 26-Sep-06 24-Apr-07 2-Oct-07 6-Mar-08 25-Jun-08 24-Sep-08 20-Oct-08
Groundwater Elevation (ft) 119.07 120.39 118.01 119.07 120.34 118.02 119.15 120.70 116.81 119.46 120.04 119.38 121.33 117.01 120.81 119.39 119.07 119.40
Temperature (°C) 7.32 13.22 12.93 7.79 13.09 14.00 10.38 8.35 12.44 5.52 15.97 13.62 14.18 14.86 9.45 14.23 10.46 12.25
Specific Conductivity (µS/cm) 385 332 370 319 304 353 267 288 289 276 333 303 264 300 248 275 221 249
Dissolved Oxygen (mg/L) 3.77 0.45 0.41 0.58 0.70 0.32 0.39 0.68 0.46 0.67 5.60 0.57 0.71 0.67 0.37 0.39 2.33 0.56
pH (std. units) 6.00 4.67 6.08 6.26 6.25 6.31 6.05 6.35 6.54 6.31 6.34 6.02 6.40 6.06 6.31 6.23 8.04 7.10
Oxidation-Reduction Potential (mV) 104.6 155.2 333.9 194.9 98.6 127.2 88.8 134.8 118.6 108.0 35.5 68.3 87.0 -61.1 -30.1 22.3 16.1 15.4

Field Parameters at MW-265M
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



6-Jan-03 28-Apr-03 2-Oct-03 22-Jul-04 11-Apr-05 13-Oct-05 5-Apr-06 11-Jul-06 26-Sep-06 24-Apr-07 2-Oct-07 6-Mar-08 25-Jun-08 24-Sep-08 20-Oct-08
Groundwater Elevation (ft) 118.26 119.44 117.17 117.13 119.81 115.92 119.50 119.12 117.43 120.50 116.17 120.17 118.48 117.22 118.38
Temperature (°C) 8.62 13.86 11.81 19.55 8.99 11.73 6.86 20.11 13.41 13.71 14.84 9.50 14.20 10.04 14.75
Specific Conductivity (µS/cm) 203 230 505 410 94 465 420 386 552 229 723 286 654 802 624
Dissolved Oxygen (mg/L) 0.20 0.34 0.41 0.43 1.64 0.35 0.76 0.26 0.32 0.31 0.62 0.77 0.25 0.48 0.96
pH (std. units) 7.30 6.76 6.65 6.15 5.62 6.39 6.18 5.88 6.13 6.45 6.41 6.15 6.40 6.65 6.51
Oxidation-Reduction Potential (mV) -74.0 -84.4 -102.4 22.4 331.1 11.3 20.5 89.2 -20.6 -20.4 -129.9 -21.4 -45.1 -165.8 -61.1

Field Parameters at MW-266Ma
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



6-Jan-03 28-Apr-03 2-Oct-03 11-Feb-04 30-Apr-04 21-Jul-04 6-Dec-04 12-Apr-05 13-Oct-05 4-Apr-06 11-Jul-06 26-Sep-06 24-Apr-07 2-Oct-07 6-Mar-08 25-Jun-08 24-Sep-08 20-Oct-08
Groundwater Elevation (ft) 118.17 119.39 115.20 118.17 119.35 117.14 118.15 119.78 114.33 116.49 117.28 117.43 120.47 116.20 119.13 118.43 118.06 118.35
Temperature (°C) 7.66 13.05 13.85 8.09 13.68 18.30 6.87 8.86 12.05 6.14 16.64 11.58 15.48 14.42 8.86 16.18 10.03 13.16
Specific Conductivity (µS/cm) 268 271 285 282 260 248 271 239 228 243 233 235 243 275 258 265 256 270
Dissolved Oxygen (mg/L) 1.05 0.37 0.59 0.38 1.32 0.39 0.58 0.49 0.37 0.70 0.27 0.25 0.28 0.70 0.28 0.76 0.57 0.30
pH (std. units) 6.64 6.54 6.53 6.75 5.95 6.46 6.31 6.72 6.77 6.59 6.61 6.52 6.64 6.47 6.65 6.52 6.79 7.34
Oxidation-Reduction Potential (mV) -21.4 -60.1 -63.3 -65.1 -40.0 -62.7 -15.5 -38.3 -52.9 -68.8 -84.1 -63.1 -71.6 -123.8 -158.4 -122.3 -170.2 -95.4

Field Parameters at MW-266Mb
Former Raytheon Facility - Wayland, MA

-600

-400

-200

0

200

400

600

800

1,000

Jan
-02

Jan
-03

Jan
-04

Jan
-05

Jan
-06

Jan
-07

Jan
-08

Jan
-09

Date

Specific Conductivity (µS/cm) Oxidation-Reduction Potential (mV)

Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



6-Jan-03 30-Apr-03 3-Oct-03 10-Feb-04 30-Apr-04 21-Jul-04 7-Dec-04 14-Apr-05 11-Oct-05 4-Apr-06 11-Jul-06 26-Sep-06 24-Apr-07 2-Oct-07 6-Mar-08 25-Jun-08 24-Sep-08 20-Oct-08
Groundwater Elevation (ft) 116.99 118.35 116.11 116.78 118.33 116.03 117.13 118.75 114.92 117.24 117.90 116.24 119.69 115.11 119.09 117.28 116.47 117.10
Temperature (°C) 6.91 11.58 10.68 9.02 11.98 16.96 8.04 11.97 11.91 9.80 16.31 12.59 11.64 12.39 8.97 12.18 10.06 12.53
Specific Conductivity (µS/cm) 437 440 508 413 416 378 435 448 420 404 395 444 219 470 471 444 400 442
Dissolved Oxygen (mg/L) 0.15 0.44 1.22 0.64 0.61 0.17 0.36 1.10 0.22 0.21 0.46 0.29 0.35 0.23 0.43 0.65 2.26 0.40
pH (std. units) 6.65 6.71 6.50 6.49 4.60 6.53 6.71 6.53 6.85 6.83 6.75 6.68 6.70 6.63 6.68 6.63 6.68 6.35
Oxidation-Reduction Potential (mV) -39.0 -58.3 -49.6 12.3 328.0 485.7 -44.3 -59.2 -64.9 -75.1 -68.7 -49.0 -44.2 -141.5 -123.8 -144.7 -31.8 -100.0

Field Parameters at MW-267S
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



6-Jan-03 30-Apr-03 3-Oct-03 10-Feb-04 30-Apr-04 21-Jul-04 7-Dec-04 14-Apr-05 11-Oct-05 4-Apr-06 11-Jul-06 26-Sep-06 24-Apr-07 3-Oct-07 6-Mar-08 19-May-08 24-Sep-08 21-Oct-08
Groundwater Elevation (ft) 117.22 118.28 115.97 116.82 118.18 115.89 116.98 118.68 114.86 117.01 117.75 116.06 119.59 115.01 118.94 117.75 116.79 116.94
Temperature (°C) 7.39 11.59 11.94 8.22 13.12 20.02 7.30 11.99 12.12 8.70 13.21 12.93 13.07 12.89 9.91 10.39 10.09 10.30
Specific Conductivity (µS/cm) 292 309 340 360 351 311 346 329 306 314 305 326 193 317 327 321 318 305
Dissolved Oxygen (mg/L) 0.54 0.96 1.06 0.95 0.41 0.42 0.53 0.89 0.52 0.92 0.21 0.21 0.39 0.31 0.47 0.38 0.39 0.51
pH (std. units) 6.74 5.79 6.68 6.85 5.30 6.65 6.90 6.75 7.04 6.88 6.78 6.75 6.79 6.73 6.75 6.58 6.72 6.60
Oxidation-Reduction Potential (mV) -70.2 -85.8 -104.6 -23.8 -139.8 -93.0 -81.7 -96.9 -77.5 -49.4 -113.9 -69.1 -84.2 -147.2 -157.2 -69.8 -162.7 -110.2

Field Parameters at MW-267M
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



6-Jan-03 30-Apr-03 2-Oct-03 11-Feb-04 30-Apr-04 20-Jul-04 10-Dec-04 14-Apr-05 10-Oct-05 3-Apr-06 11-Jul-06 26-Sep-06 24-Apr-07 2-Oct-07 6-Mar-08 20-May-08 20-Oct-08
Groundwater Elevation (ft) 116.93 117.83 115.51 116.31 117.66 115.31 116.46 118.09 114.31 116.41 117.11 115.63 119.11 114.40 117.55 117.11 116.30
Temperature (°C) 7.01 11.75 11.85 7.64 12.08 14.59 8.56 8.69 11.12 9.34 14.46 12.47 10.99 12.42 9.40 9.56 11.70
Specific Conductivity (µS/cm) 422 430 448 456 434 431 448 396 383 381 368 386 333 384 376 369 365
Dissolved Oxygen (mg/L) 7.57 0.55 0.65 0.90 0.56 1.34 0.46 0.36 0.16 0.28 5.40 0.20 17.29 0.27 0.55 0.30 0.37
pH (std. units) 6.36 6.60 6.45 6.45 6.19 6.00 6.60 6.69 6.77 6.72 6.62 6.75 6.70 6.60 6.55 6.40 6.34
Oxidation-Reduction Potential (mV) -39.2 -55.9 -114.9 -76.9 -88.1 -33.0 -77.2 -78.8 -41.5 -90.3 -71.7 -72.3 -69.5 -148.0 -149.4 -71.0 -122.0

Field Parameters at MW-268M
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



6-Jan-03 29-Apr-03 2-Oct-03 29-Apr-04 20-Jul-04 9-Dec-04 13-Apr-05 10-Oct-05 3-Apr-06 11-Jul-06 26-Sep-06 25-Apr-07 3-Oct-07 6-Mar-08 25-Jun-08 24-Sep-08 20-Oct-08
Groundwater Elevation (ft) 117.13 117.98 115.53 117.76 115.33 116.48 118.19 113.37 116.33 117.16 115.43 118.29 114.44 118.00 116.54 116.10 116.26
Temperature (°C) 8.41 10.80 11.00 13.42 14.99 8.10 10.13 11.39 9.30 14.20 12.31 10.20 12.47 9.67 12.03 10.26 11.72
Specific Conductivity (µS/cm) 293 275 301 262 272 265 250 282 305 283 313 154 318 328 324 175 321
Dissolved Oxygen (mg/L) 4.18 0.72 0.65 0.91 1.05 0.38 0.40 0.23 0.37 0.51 0.23 0.31 0.27 0.61 0.31 3.18 0.44
pH (std. units) 8.14 7.01 8.20 8.34 7.87 8.21 7.74 8.29 8.19 8.11 8.21 8.11 7.95 7.97 7.94 9.44 7.87
Oxidation-Reduction Potential (mV) -56.1 326.0 27.7 15.7 331.0 -133.5 316.7 -136.6 -155.9 -71.8 -79.4 -235.4 -170.5 -218.1 -68.2 -135.2 -192.6

    
        

Field Parameters at MW-268D
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



8-Jun-05 13-Oct-05 4-Apr-06 12-Jul-06 26-Sep-06 25-Apr-07 4-Oct-07 6-Mar-08 24-Sep-08 21-Oct-08
Groundwater Elevation (ft) - 117.80 120.62 121.28 119.28 122.85 117.79 121.39 119.98 120.61
Temperature (°C) 14.46 11.29 9.62 17.00 12.87 11.03 16.26 8.49 10.41 9.99
Specific Conductivity (µS/cm) 208 227 159 202 189 201 205 194 179 185
Dissolved Oxygen (mg/L) 0.86 0.25 0.18 3.00 0.30 0.38 0.26 2.63 0.43 0.18
pH (std. units) 5.86 6.96 6.98 6.90 6.50 6.93 6.99 6.98 7.82 7.44
Oxidation-Reduction Potential (mV) 18.8 44.5 -69.9 -91.2 -82.7 -189.7 -175.1 -141.2 -209.0 -204.9

Field Parameters at MW-551
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



8-Jun-05 13-Oct-05 4-Apr-06 11-Jul-06 1-Aug-06 26-Sep-06 25-Apr-07 4-Oct-07 6-Mar-08 19-May-08 24-Sep-08 20-Oct-08
Groundwater Elevation (ft) - 117.70 120.48 121.17 119.32 119.29 122.58 117.84 122.27 121.06 120.12 120.53
Temperature (°C) 12.87 11.70 9.71 14.94 15.92 14.01 9.65 16.75 9.41 10.28 11.49 13.17
Specific Conductivity (µS/cm) 632 295 258 266 295 283 247 273 259 249 207 230
Dissolved Oxygen (mg/L) 0.55 0.54 0.44 3.90 0.37 0.21 0.84 0.39 0.78 0.35 0.98 0.24
pH (std. units) 9.98 8.33 7.22 7.05 6.62 6.96 6.90 5.00 6.78 6.59 8.61 6.45
Oxidation-Reduction Potential (mV) 272.9 288.8 21.9 29.3 210.5 69.2 -60.9 408.4 27.1 4.4 -154.9 21.6

Field Parameters at MW-552
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



8-Jun-05 13-Oct-05 4-Apr-06 11-Jul-06 26-Sep-06 25-Apr-07 4-Oct-07 6-Mar-08 24-Sep-08 20-Oct-08
Groundwater Elevation (ft) - 117.81 120.68 121.33 119.50 122.97 117.79 122.77 120.30 120.72
Temperature (°C) 13.38 11.99 8.86 16.06 14.12 9.48 16.86 7.84 11.79 13.81
Specific Conductivity (µS/cm) 732 418 269 188 251 348 248 388 300 265
Dissolved Oxygen (mg/L) 0.55 0.52 0.19 1.87 0.16 1.05 0.76 0.55 0.41 0.78
pH (std. units) 9.85 11.40 11.08 10.21 11.11 11.22 10.68 11.41 11.00 10.83
Oxidation-Reduction Potential (mV) 312.6 42.4 -72.1 65.2 62.8 -194.0 -107.0 -87.3 -409.5 -120.5

Field Parameters at MW-553
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



25-Aug-08 24-Sep-08 21-Oct-08
Groundwater Elevation (ft) 118.14 117.98 118.17
Temperature (°C) 17.87 11.03 13.13
Specific Conductivity (µS/cm) 389 2,501 648
Dissolved Oxygen (mg/L) 0.18 0.27 0.38
pH (std. units) 6.72 12.11 11.52
Oxidation-Reduction Potential (mV) -104.0 -159.2 -160.5

Field Parameters at MW-560
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



24-Sep-08
Groundwater elevation (ft) 119.33
Temperature (°C) 11.08
Specific Conductivity (µS/cm) 1,973
Dissolved Oxygen (mg/L) 0.34
pH (std. units) 10.94
Oxidation-Reduction Potential (mV) -362.7

Field Parameters at IW-1
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



25-Aug-08 24-Sep-08 20-Oct-08
Groundwater Elevation (ft) 119.19 119.22 119.56
Temperature (°C) 16.85 11.25 13.56
Specific Conductivity (µS/cm) 539 1,464 783
Dissolved Oxygen (mg/L) 0.32 0.55 0.19
pH (std. units) 5.99 6.68 6.41
Oxidation-Reduction Potential (mV) 6.9 -172.0 -166.7

Field Parameters at IW-2
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



24-Sep-08
Groundwater Elevation (ft) 119.25
Temperature (°C) 11.01
Specific Conductivity (µS/cm) 1,779
Dissolved Oxygen (mg/L) 0.55
pH (std. units) 6.5
Oxidation-Reduction Potential (mV) -182.2

Field Parameters at IW-3
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



24-Sep-08
Groundwater Elevation (ft) 118.16
Temperature (°C) 10.63
Specific Conductivity (µS/cm) 1,410
Dissolved Oxygen (mg/L) 0.69
pH (std. units) 6.72
Oxidation-Reduction Potential (mV) -185.1

Field Parameters at IW-4
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



25-Aug-08 24-Sep-08 21-Oct-08
Groundwater Elevation (ft) 118.41 118.20 118.41
Temperature (°C) 16.10 10.67 11.74
Specific Conductivity (µS/cm) 6,774 9,489 1,304
Dissolved Oxygen (mg/L) 0.30 0.35 0.29
pH (std. units) 12.16 12.82 9.99
Oxidation-Reduction Potential (mV) 31.8 -315.8 -64.1

Field Parameters at IW-5
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



24-Sep-08
Groundwater Elevation (ft) 118.20
Temperature (°C) 10.46
Specific Conductivity (µS/cm) 4,302
Dissolved Oxygen (mg/L) 0.18
pH (std. units) 12.29
Oxidation-Reduction Potential (mV) -483.6

Field Parameters at IW-6
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



24-Sep-08
Groundwater Elevation (ft) 118.15
Temperature (°C) 10.83
Specific Conductivity (µS/cm) 1,182
Dissolved Oxygen (mg/L) 0.66
pH (std. units) 6.32
Oxidation-Reduction Potential (mV) -179.7

Field Parameters at IW-7
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



25-Aug-08 24-Sep-08 21-Oct-08
Groundwater Elevation (ft) 118.23 118.05 118.26
Temperature (°C) 18.26 10.92 12.40
Specific Conductivity (µS/cm) 574 1,764 1,774
Dissolved Oxygen (mg/L) 0.13 0.58 0.14
pH (std. units) 6.44 6.42 6.19
Oxidation-Reduction Potential (mV) -70.8 -162.6 -214.3

Field Parameters at IW-8
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.



24-Sep-08
Groundwater Elevation (ft) 117.97
Temperature (°C) 10.93
Specific Conductivity (µS/cm) 1,774
Dissolved Oxygen (mg/L) 0.79
pH (std. units) 6.39
Oxidation-Reduction Potential (mV) -171.2

                               
                           

Field Parameters at IW-9
Former Raytheon Facility - Wayland, MA
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Notes:
Sodium lactate injection conducted 26 August to 11 September 2008.
- = Not measured.
°C = Degrees Celsius.
µS/cm = Microsiemens per centimeter.

mg/L - Milligrams per liter.
std. units = Standard units.
mV = Millivolts.
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