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Introduction

This technical memorandum describes the pre-design activities and results at Site 21
(Bronson Road Landfill) at the Naval Support Facility Indian Head (NSF-IH), Indian Head,
Maryland (Figure 1). The objectives of the investigation were to: (1) determine the thickness
of the existing soil cover, and (2) perform a land topographic survey in support of the
development of the remedial design of a soil cover. The rational for this investigation is
presented in Work Plan for Pre-Design Investigation, Site 21 (Bronson Road Land(fill), Naval
Support Facility Indian Head, Maryland, Indian Head, Maryland (CH2M HILL, 2010).

Field Activities

Landfill Cover Thickness Investigation

On December 8, 2010, the investigation area was divided into 18 grids; each grid was
approximately 100 feet by 100 feet in size (Figure 2). The direct-push technology (DPT)
point within each grid was staked and surveyed with a global positioning system (GPS)
unit. MissUtility of Maryland was also notified of the investigation. On December 8, 2010,
utility clearance was conducted by Accumark of Ashland, Virginia, under the supervision of
a CH2M HILL geologist. One water line was located along the base of the landfill adjacent
to South Bronson Road; the line was marked and avoided during advancement of the DPT
points.

From December 9 through 10, 2010, continuous soil core samples were collected from each
of the 18 locations (IS21SB01 through 1S21SB18) for lithologic description with a 2-inch-
inner-diameter, 4-foot-long stainless steel Macro Core sampler. The soil borings were
advanced to a maximum depth of 10 feet below ground surface or until solid waste was
encountered, whichever was encountered first. The soil was described in the field according
to the Unified Soil Classification System. Soil boring logs are provided in Appendix A.



PRE-DESIGN INVESTIGATION RESULTS FOR SITE 21 (BRONSON ROAD LANDFILL), NAVAL SUPPORT FACILITY INDIAN HEAD, INDIAN HEAD, MD

Boreholes were abandoned by placing the soil cuttings into the borehole as agreed upon
among the Navy, U.S. Environmental Protection Agency (EPA), and the Maryland
Department of the Environment (MDE). Any remaining space in the borehole was filled
using bentonite.

Before fieldwork began, it was discovered that potential asbestos-containing material
(PACM) may have been placed in the landfill during its active use. To protect the health
and safety of the workers during the cover investigation, Gormley Environmental Corp. of
Indian Head, Maryland, was subcontracted to provide an asbestos-competent person, who
inspected the soil cores for any PACM and provided air monitoring services. During the
investigation no PACM was encountered.

Topographic Survey

The topographic survey was conducted from December 8 through December 14, 2010. AB
Consultants, Inc., a Maryland-licensed surveyor, conducted the topographic survey to
obtain current topographic elevations of the landfill. All survey results were provided to
CH2M HILL for incorporation into the project geographic information system. Figure 3
shows the current topographic contours based on the survey results. Appendix B provides
the surveyor’s report.

Results and Conclusion

Table 1 presents the thickness of the existing soil cover at each borehole. The thickness
ranged from 0.5 foot to 10 feet. None of the soil borings were advanced through the fill
material. Cover material encountered in soil borings consisted of dark brown to yellowish
brown silty clay material. Fill material consisted of very dark gray silty clay interspersed
with miscellaneous debris consisting of wood, metal, concrete, plastic, and glass. Figure 4
shows the grids where the existing soil cover is less than, more than, and 2 feet in thickness.

Based on the existing soil cover thickness across the area proposed for a landfill soil cover,
there appears to be adequate existing soil cover that could be moved around to meet MDE's
minimum 2-foot soil cover across the site before construction of the actual landfill soil cover.
These results will be used for design of the selected remedy.



Table 1

Depth of Exsting Soil Cover
Pre-Design Investigation Results for Site 21 (Bronson Rd. Landfill)
NSF Indian Head, Indian Head, Maryland

Soil Boring Location Depth of Existing Soil Cover (feet)
1IS21SB01 2
1S21SB02 1.5
1IS21SB03 1.5
1IS21SB04 0.5
1IS21SB05 2
1IS21SB06 8.5
1IS21SB07 5.5
1IS21SB08 1
1IS21SB09
IS21SB10 4
IS21SB11 1.5
1IS21SB12 10
1IS21SB13 1.5
1IS21SB14 8
IS21SB15 1.5
IS21SB16
IS21SB17 4
1IS21SB18 4.5

Page 1 of 1
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Appendix A - Soil Borings




0 CH2MHILL

PROJECT NUMBER:

314138

BORING NUMBER:

SB-01

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (332047.3 N, 1260727.0 E)

ELEVATION : 37.8 ft msl

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/10/2010 END : 12/10/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION [0) COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
) [\8
0.0 TOPSOIL R
dark brown R
i SILTY GRAVEL (GM) ]
10YR 2/1, black, dry, (loose)
i SILTY CLAY (COVER) (CL) ]
wood pieces from 2-2.25' - 10YR 4/6, dark yellowish
brown, dry, (very stiff), low plasticity
B 37.0 1 o
No Recovery
4.0
CLAYEY GRAVEL (GC) %
10YR 5/4, yellowish brown, wet, (stiff), low plasticity
4 CLAY (CL) ]
10YR 5/2, grayish brown, dry, (very stiff), low
5 plasticity, trace silt inclusions
— 48.0 T 0
8.0
Bottom of Boring at 8.0 ft below ground surface




PROJECT NUMBER: BORING NUMBER:

‘ 314138 SB-02 SHEET 1 OF 1
CH2MHILL
SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation LOCATION : NSF Indian Head, Indian Head, MD (331972.2 N, 1260698.1 E)
ELEVATION : 38.4 ft msl DRILLING CONTRACTOR : Ground Zero Field Services
DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT
WATER LEVELS : --- START : 12/10/2010 END : 12/10/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION [0) COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY sz INSTRUMENTATION
n|a
0.0 TOPSOIL &
1 A
i SILTY CLAY (COVER) (CL) ]
7.5YR 5/8, strong brown, moist, (very stiff), low
plasticity
B SILTY CLAY (FILL) (CL) ]
10YR 3/1, very dark gray, moist, (stiff), low plasticity,
few pieces of wood and fabric
B 30.0 — 0
N No Recovery

4.0

CLAYEY GRAVEL (GC)
10YR 3/1, very dark gray, wet, (medium dense), low
plasticity

—

SILTY CLAY (CL)
—] 7.5YR 5/8, strong brown, dry, (stiff), low plasticity —

— 48.0 T 0

8.0

Bottom of Boring at 8.0 ft below ground surface




‘ CH2MHILL

PROJECT NUMBER:

314138

BORING NUMBER:

SB-03

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (331888.1 N, 1260668.4 E)

ELEVATION : 39.5 ft ms|

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : -

START : 12/10/2010 END : 12/10/20

LOGGER : A. Bogdanski

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

COMMENTS

INTERVAL (ft)

RECOVERY (in)

SAMPLE ID

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

2] SYMBOLLIC LOG

PID (ppm)

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

0.0

B 28.0

4.0

TOPSOIL

.

SILTY CLAY (COVER) (CL)
7.5YR 5/8, strong brown, moist, (soft), low plasticity

SILTY SAND (FILL) (SM)
7.5YR 5/8, strong brown, dry, (loose), sub-angular
gravel to 1/2"

B 36.0

8.0

SILTY SAND (FILL) (SM)
7.5YR 5/8, strong brown, wet, (loose), sub-angular
gravel to 1/2"

SILTY CLAY (CL)
7.5YR 5/8, strong brown, dry, (stiff), low plasticity

No Recovery

No recovery

Bottom of Boring at 8.0 ft below ground surface




0 CH2MHILL

PROJECT NUMBER:

314138

BORING NUMBER:

SB-04

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (331797.9 N, 1260654.7 E)

ELEVATION : 40.5 ft msl

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/10/2010 END : 12/10/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION [0) COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
) [\8
0.0 TOPSOIL 2]
L )
4 SILTY CLAY (CL) |
7.5YR 5/6, strong brown, moist, (stiff), low plasticity 7
SILTY GRAVEL (FILL) (GC) /
] 10YR 5/3, brown, moist, (loose), medium to coarse i
grained, low plasticity, sub-angular gravel to 1/2",
trace wood pieces, plastic and metal
No Recove
s 22,0 1 1., i
4.0
SILTY GRAVEL (FILL) (GC) %
10YR 5/3, brown, moist, (loose), medium to coarse /
i grained, sub-angular gravel to 1/2", trace wood ]
pieces, plastic and metal
5_| ]
B 28.0 1 63
i | No Recovery
8.0
Bottom of Boring at 8.0 ft below ground surface




‘ CH2MHILL

PROJECT NUMBER:

314138

BORING NUMBER:

SB-05

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (331693.8 N, 1260702.9 E)

ELEVATION : 38.5 ft msl

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : -

START : 12/9/2010 END : 12/9/2

o
=

0

LOGGER : A. Bogdanski

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

COMMENTS

INTERVAL (ft)

RECOVERY (in)

SAMPLE ID

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

2] SYMBOLLIC LOG

PID (ppm)

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

0.0

B 33.0

4.0

TOPSOIL

.

SILTY CLAY (COVER) (CL)

wood pieces 2.25-2.42"' - 10YR 4/6, dark yellowish
brown, moist, (stiff), low plasticity, little sub-angular
gravel to 1/2"

B 29.0

8.0

SILTY CLAY (CL)
10YR 4/6, dark yellowish brown, moist, (stiff), low
plasticity, little sub-angular gravel to 1/2"

10_J 48.0

12.0

CLAY (FILL) (CL)
10YR 5/2, grayish brown, dry, (stiff), low plasticity

SILTY SAND (SM)
10YR 6/1, gray, wet, (dense), medium to coarse
grained

No Recovery

No Recovery

Bottom of Boring at 12.0 ft below ground surface




0 CH2MHILL

PROJECT NUMBER:

314138

BORING NUMBER:

SB-06

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (331764.1 N, 1260720.8 E)

ELEVATION : 41.3 ft ms|

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION o COMMENTS
e}
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR 21s DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
[} o
0.0 SILTY CLAY (COVER) (CL)
i little sub-angular gravel starting at 1.75' - 7.5YR 5/8, |
strong brown, moist, (stiff), low plasticity
B 32.0 1 o
No Recovery
4.0
SILTY CLAY (COVER) (CL)
i brick fragments from 6.66-7.0' - 7.5YR 5/8, strong a
brown, moist, (stiff), low plasticity
5
— 48.0 T 0
8.0 ]
] FILL
i pieces of wood, rubber and plastic
No Recovery
10
— 12.0 — 67
12.0
Bottom of Boring at 12.0 ft below ground surface




PROJECT NUMBER: BORING NUMBER:

‘ 314138 SB-07 SHEET 1 OF 1
CH2MHILL
SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation LOCATION : NSF Indian Head, Indian Head, MD (331856.4 N, 1260754.6 E)

ELEVATION : 41.4 ft msl DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION [0) COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
) [\8
0.0 CLAYEY GRAVEL (GC) “%
rock fragments 1.33-1.5' - 10YR 3/3, dark brown, dry %
i %0
CLAY (COVER) (CL)
10YR 3/1, very dark gray, moist, (stiff), low plasticity
— 34.0 T 0
i a No Recovery
4.0
CLAY (COVER) (CL)
10YR 3/1, very dark gray, moist, (stiff), low plasticity
5_| ]
] FILL
pieces of wood, rubber and plastic No Recovery
B 20.0 1 36
8.0
Bottom of Boring at 8.0 ft below ground surface




PROJECT NUMBER: BORING NUMBER:

‘ 314138 SB-08 SHEET 1 OF 1
CH2MHILL
SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation LOCATION : NSF Indian Head, Indian Head, MD (331946.7 N, 1260780.8 E)

ELEVATION : 42.5 ft msl DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

(=}
=
(=}

WATER LEVELS : - START : 12/9/2010 END : 12/9/2 LOGGER : A. Bogdanski

DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION COMMENTS

INTERVAL (ft)

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

ECOVERY G SOIL NAME, USCS GROUP SYMBOL, COLOR,
(i) MOISTURE CONTENT, RELATIVE DENSITY OR
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY

PID (ppm)

0.0 CLAYEY GRAVEL (COVER) (GC)
10YR 5/6, yellowish brown, moist, (medium dense),
sub-rounded gravel to 1/2"

L
§§§§§§§§\i‘\ SYMBOLLIC LOG

SILTY CLAY (FILL) (CL)
10YR 3/1, very dark gray, moist, (very stiff), low
plasticity, pieces of glass and wood

. 40.0 7

No Recovery

4.0

SILTY CLAY (FILL) (CL)
10YR 3/1, very dark gray, moist, (very stiff), low
plasticity, pieces of glass and wood

. 320 .

No Recovery

8.0

Bottom of Boring at 8.0 ft below ground surface




0 CH2MHILL

PROJECT NUMBER:

314138

BORING NUMBER:

SB-09

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (332019.8 N, 1260809.7 E)

ELEVATION : 44.5 ft ms|

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION o COMMENTS
e}
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
[} o
0.0 SILTY CLAY (COVER) (CL)
i 7.5YR 5/8, strong brown, moist, (stiff), low plasticity,
little sub-rounded gravel to 1"
B 39.0 1 o
i | No Recovery
4.0
SILTY CLAY (COVER) (CL)
i 7.5YR 5/8, strong brown, moist, (stiff), low plasticity,
little sub-rounded gravel to 1"
5
CONCRETE
| SILTY SAND (SM)
7.5YR 5/8, strong brown, moist, (dense), fine to
di ined
4 48.0 medium graine ] .
' SILTY CLAY (CL)
i 7.5YR 5/8, strong brown, moist, (soft to stiff), low
plasticity
8.0
SILTY CLAY (CL)
i 10YR 5/3, brown, moist, (soft), low plasticity a
10
— 48.0 | 0
12.0
Bottom of Boring at 12.0 ft below ground surface




0 CH2MHILL

PROJECT NUMBER: BORING NUMBER:

314138 SB-10

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (331997.7 N, 1260895.2 E)

ELEVATION : 60.8 ft msl

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION [0) COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
) [\8
0.0 SILTY CLAY (COVER) (CL)
10YR 5/8, yellowish brown, moist, (stiff), low plasticity
B 35.0 1 o
. B No Recovery
4.0
SILTY CLAY (COVER) (CL)
10YR 5/6, yellowish brown, moist, (stiff), low plasticity
4 SILTY CLAY (FILL) (CL)
10YR 3/1, very dark gray, moist, (stiff), low plasticity,
5 little sub-angular gravel
B 38.0 1 o
i a No Recovery
8.0
Bottom of Boring at 8.0 ft below ground surface




0 CH2MHILL

PROJECT NUMBER:

314138

BORING NUMBER:

SB-11

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (331911.6 N, 1260867.6 E)

ELEVATION : 52.4 ft ms|

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION o COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
) [\8
0.0 SILTY SAND (SM) i
10YR 6/6, brownish yellow, wet, (loose), medium to
i coarse grained
SILTY CLAY (COVER) (CL)
10YR 6/6, brownish yellow, moist, (soft to stiff), low
i plasticity ]
SILTY CLAY (FILL) (CL)
10YR 3/1, very dark gray, moist, (stiff), low plasticity
B 37.0 1 o
No Recovery
4.0
SILTY CLAY (FILL) (CL)
10YR 3/1, very dark gray, moist, (stiff), low plasticity
5_| ]
— 48.0 T 0
8.0
Bottom of Boring at 8.0 ft below ground surface




‘ CH2MHILL

PROJECT NUMBER:

314138

BORING NUMBER:

SB-12

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (331824.7 N, 1260842.1 E)

ELEVATION : 52.3 ft msl

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION o COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
) [\8
0.0 SILT (COVER) (ML)
i 10YR 4/4, dark yellowish brown, dry, (loose), some
sand
B 28.0 1 o
i . No Recovery
4.0
CLAY (COVER) (CL)
i 10YR 4/4, dark yellowish brown, dry, (very stiff), low
plasticity, trace 1/4" rounded gravel
5
B 26.0 1 o
No recovery
8.0
CLAY (COVER) (CL)
i 10YR 4/4, dark yellowish brown, dry, (very stiff), low
plasticity
10
48.0 CLAY (FILL) (CL) 0
i 10YR 5/1, gray, dry, (stiff), low plasticity a
12.0
Bottom of Boring at 12.0 ft below ground surface




PROJECT NUMBER: BORING NUMBER:

‘ 314138 SB-13 SHEET 1 OF 1
CH2MHILL
SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation LOCATION : NSF Indian Head, Indian Head, MD (331730.3 N, 1260812.5 E)
ELEVATION : 45.5 ft msl DRILLING CONTRACTOR : Ground Zero Field Services
DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT
WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION [0) COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY sz INSTRUMENTATION
78 I
0.0 TOPSOIL 2]
. 123
CLAY (COVER) (CL)
N 10YR 4/3, brown, moist, (stiff), low plasticity ]
- CLAY (FILL) (CL) .
2.5Y 2/1, black, moist, (stiff), low plasticity
B 30.0 1 o
_ No Recovery
4.0
CLAY (FILL) (CL)
i 2.5Y 2/1, black, moist, (stiff), low plasticity |
5 — —
| CLAY (FILL) (CL)
7.5YR 5/8, strong brown, moist, (stiff), low plasticity,
little sub-angular gravel to 1/2"
B 27.0 1 o
i | No Recovery
8.0
CLAY (FILL) (CL)
i 7.5YR 5/8, strong brown, moist, (stiff), low plasticity,
little sub-angular gravel to 1/2"
10_J 41.0 i 77 )
SILTY SAND (SM) I
] 7.5YR 5/8, strong brown, moist, (dense), little 7
sub-angular gravel to 1/2"
. 7 No Recovery
12.0
Bottom of Boring at 12.0 ft below ground surface




0 CH2MHILL

PROJECT NUMBER:

314138

BORING NUMBER:

SB-14

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (331726.2 N, 1260889.0 E)

ELEVATION : 49.3 ft msl

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION o COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
) [\8
0.0 SILTY CLAY (COVER) (CL)
i 10YR 4/3, brown, dry, (stiff), low plasticity, little |
sub-angular gravel to 1/4"
- 48.0 T 0
4.0
SILTY CLAY (COVER) (CL)
i 10YR 4/3, brown, dry, (stiff), low plasticity, little |
sub-angular gravel to 1/4"
5 — —
B 36.0 1 o
N No Recovery
8.0
SILTY SAND (SM)
i 10YR 4/3, brown, moist, (medium dense), sub-angular |
gravel to 1/4"
10_| ]
i . No Recovery
_ Bottom of Boring at 12.0 ft below ground surface




PROJECT NUMBER: BORING NUMBER:

‘ 314138 SB-15 SHEET 1 OF 1
CH2MHILL
SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation LOCATION : NSF Indian Head, Indian Head, MD (331791.7 N, 1260931.7 E)

ELEVATION : 53.7 ft msl DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : - START : 12/9/2010 END : 12/9/2

o
=

0 LOGGER : A. Bogdanski

DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION COMMENTS

INTERVAL (ft)

ECOVERY G SOIL NAME, USCS GROUP SYMBOL, COLOR,
(i) MOISTURE CONTENT, RELATIVE DENSITY OR
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

PID (ppm)

.

0.0 TOPSOIL
dark brown, moist, (loose)

- .| SYMBOLLIC LOG

AN |

SILTY CLAY (COVER) (CL)
10YR 5/8, yellowish brown, dry, (stiff), low plasticity,
little sub-angular gravel to 1/4"

CONCRETE 78]

N SILTY CLAY (FILL) (CL) ]
10YR 3/1, very dark gray, dry, (stiff), low plasticity

. 25.0 2 2

No Recovery

4.0

SILTY CLAY WITH SAND (FILL) (CL)
10YR 3/1, very dark gray, wet, (soft), medium to
coarse grained, low plasticity

B 48.0

SILTY CLAY (FILL) (CL) 0
10YR 3/1, very dark gray, moist to dry, (stiff), low
plasticity

8.0

Bottom of Boring at 8.0 ft below ground surface




PROJECT NUMBER: BORING NUMBER:

‘ 314138 SB-16 SHEET 1 OF 1
CH2MHILL
SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation LOCATION : NSF Indian Head, Indian Head, MD (331888.8 N, 1260954.4 E)
ELEVATION : 58.9 ft msl DRILLING CONTRACTOR : Ground Zero Field Services
DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT
WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION [0) COMMENTS
o)
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY sz INSTRUMENTATION
n|a
0.0 SILT (COVER) (ML)
10YR 4/4, brown, dry, (dense), fine to medium
i grained a
' CLAY (FILL) (CL)
10YR 3/1, very dark gray, moist, (soft), low plasticity
No Recovery

. 220 1 1.

4.0
CLAY (FILL) (CL)
10YR 3/1, very dark gray, moist, (soft), low plasticity
S_| _
1 48.0 CLAY (FILL) (CL) 0
10YR 3/1, very dark gray, dry, (very stiff), low
i plasticity ]
8.0

Bottom of Boring at 8.0 ft below ground surface




0 CH2MHILL

PROJECT NUMBER: BORING NUMBER:

314138 SB-17

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (331969.5 N, 1260983.4 E)

ELEVATION : 72.9 ft ms|

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION [0) COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR g g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
) [\8
0.0 SILTY CLAY (COVER) (CL)
10YR 4/4, dark yellowish brown, moist, (stiff), low
i plasticity a
B 48.0 1 o
4.0 i
SILTY CLAY (FILL) (CL)
i 10YR 3/1, very dark gray, moist, (soft), low plasticity,
wood pieces
5_| ]
. B No Recovery
B 17.0 1 o
8.0
Bottom of Boring at 8.0 ft below ground surface




0 CH2MHILL

PROJECT NUMBER:

314138

SB-18

BORING NUMBER:

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Site 21 Pre-Design Investigation

LOCATION : NSF Indian Head, Indian Head, MD (331784.1 N, 1260994.4 E)

ELEVATION : 57.5 ft msl

DRILLING CONTRACTOR : Ground Zero Field Services

DRILLING METHOD AND EQUIPMENT : GeoProbe 6620 DT, DPT

WATER LEVELS : --- START : 12/9/2010 END : 12/9/2010 LOGGER : A. Bogdanski
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION [0) COMMENTS
o]
INTERVAL (ft) o
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 = DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR 8 g DRILLING FLUID LOSS, TESTS, AND
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY = [ INSTRUMENTATION
12
) [\8
0.0 TOPSOIL R
dark brown R
i SILTY CLAY (COVER) (CL) ]
10YR 4/4, dark yellowish brown, dry, (stiff), low
plasticity
B 37.0 1 o
No Recovery
4.0
SILTY CLAY (COVER) (CL)
10YR 4/4, dark yellowish brown, dry, (stiff), low
i plasticity
SILTY CLAY (FILL) (CL)
10YR 3/1, very darl gray, dry, (soft to stiff), low
5_| plasticity, little sub-angular gravel to 1/4" |
— 48.0 T 0
8.0
Bottom of Boring at 8.0 ft below ground surface




Appendix B - Surveyor’s Report




P 3 AB Consultants, Inc. Ph (443) 524-2891
; E5A B0t
A P ) 500 South Edgewood St Fax: (443) 5242897
Baltimore, Mdry and 21227 www _abconsultanisinc.com
Engineers Planners Surveyors Contraciors

January 13, 2011
To: CH2M HILL

On December 8, 2010 AB Consultants began the field surveys for the Site 21 — Bronson Road
project on the Indian Head Base located in Indian Head, Maryland. The field survey crew was
comprised of John Jones and John Jones Jr. The crew performed a topographic survey of the area
defined by CH2M Hill. The survey method used was a standard data collection survey of the area
using a Topcon total station with a TDS electronic data collector connected to the total station. The
surveyed points were recorded in the data collector for post processing in the AB Consultants
Baltimore Office. The survey was tied to control provided to AB Consultants by CH2M Hill. Point
numbers IH1124 and IH1125 were utilized. These two points were recovered and found to be in
good condition. The distance and elevation between these two points checked within 0.01°
horizontally and 0.02’ vertically. This was consider acceptable for a topographic survey. AB
Consultants set six additional control points, Traverse 100, 101, 102, 105, 106 & 108. These points
were all tied to the existing control found on the site IH1124 and IH1125.

CONTROL COORDINATE LISTING

IH1124 Y=331344.6563 X=1260661.2500 ELEV=28.9200 TRAV

IH1125 Y=331734.8438 X=1260404.8750 ELEV=31.6500 TRAV

100 Y=331707.6976 X=1260935.5063 ELEV=47.7900 TRAV

101 Y=331577.7575 X=1260709.8253 ELEV=35.4900 TRAV

102 Y=331789.4665 X=1260561.7745 ELEV=44.5300 TRAV

105 Y=332051.5785 X=1260981.1911 ELEV=74.7700 TRAV R&C

106 Y=332050.8062 X=1260659.3502 ELEV=35.4800 TRAV R&C

108 Y=332002.6825 X=1261080.5945 ELEV=77.9900 TRAV 60 PENNY

Very truly yours,
AB CONSULTANTS, INC.

2T B e

Charles A. Mueller, Prof.L.S.
Vice President

tenag
et V.,

G:\Product\Jobs\2010\2010345 Site 21 Bronson Rd Landfil\Survey\Surveyors Report.doc

Branch: 1500 So. Edgewood Stieet. Suite 1600, Baltimore, Maryland 21227 Ph: (443) 524-2891 Fax: (443) 524-2897
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file:////Orion/Proj/CLEANII/BASES/Indian_Head/CLEAN_3 CTOs/CTO-1...Surveying%20Report/I ndian%20Head%20SI TE21%620Control %20Poai nts.txt

IH1124 331344.6563 1260661.2500 TRAV INDIAN HEAD CONTROL
IH1125 331734.8438 1260404.8750 TRAV INDIAN HEAD CONTROL

101 331577.7575 1260709.8253 TRAV
102 331789.4665 1260561.7745 TRAV
100 331707.6976 1260935.5063 TRAV
100 331707.6975 1260935.5064 TRAV
105 332051.5785 1260981.1911 TRAV
106 332050.8062 1260659.3502 TRAV
107 331880.6715 1261103.9418 TRAV
108 332002.6825 1261080.5945 TRAV

file://l/Orion/Proj/CLEANII/BASES/Indian_Head/CLEAN_3...0Report/I ndian%20Head%20SI TE21%20Control %20Points.txt [1/20/2011 10:13:56 AM]



file:////Orion/Proj/CLEANII/BASES/Indian_Head/CLEAN_3 CTOs/CTO-...ing%20Report/I ndian%20Head%20SI TE21%620T raverse%20A djustment.txt

STAR*NET-PRO Version 6.0.18
Copyright 1988-2000 Starplus Software, Inc.
Licensed for Use by AB Consultants
Run Date: Wed Dec 15 2010 06:14:28

Summary of Files Used and Option Settings

Project Folder and Data Files
Project Name 2010345 SITE21 CTL1.DAT

Project Folder V:\JOBSB\..\SURVEY\FIELD\TRAVERSE
DataFile List 2010345 SITE21 CTL1.dat

Project Option Settings

STAR*NET Run Mode - Adjust with Error Propagation
Type of Adjustment : 2D

Project Units : FeetUS;, DMS

Coordinate System : Lambert NAD83; MD 1900
Default Project Elevation : 39.0000 FeetUS

Geoid Height : -33.0500 (Default, Meters)

Vertical Deflection : N=0.00 E=0.00 (Defaults, Seconds)
Longitude Sign Convention : Positive West

Input/Output Coordinate Order  : North-East

Angle Data Station Order - At-From-To

Distance/Vertical Data Type . Slope/Zenith
Convergence Limit; Max Iterations : 0.0100; 10
Default Coefficient of Refraction : 0.0700
Create Coordinate File - Yes

Create Geodetic Position File  : No

Create Ground Scale Coordinate File: No
Create Dump File - No

Instrument Standard Error Settings

Project Default Instrument

Distances (Constant) : 0.03000 FeetUS
Distances (PPM) :0.00000

Angles : 4.00000 Seconds
Directions : 3.00000 Seconds

file://l/Orion/Proj/CLEANII/BASES/Indian_Head/CLE...ndian%20Head%20S| TE21%20Traverse%20Adjustment.txt (1 of 12) [1/20/2011 10:13:56 AM]



file://l/Orion/Proj/CLEANII/BASES Indian_Head/CLEAN_3_CTOs/CTO-...ing%20Report/I ndian%20Head%20SI TE21%20T raverse%20A djustment.txt

Azimuths & Bearings : 4.00000 Seconds
Centering Error Instrument :0.00000 FeetUS
Centering Error Target :0.00000 FeetUS

file:////Orion/Proj/CLEANII/BASES/Indian_Head/CLE...ndian%20Head%20S| TE21%20T raverse%20Adjustment.txt (2 of 12) [1/20/2011 10:13:56 AM]



file:////Orion/Proj/CLEANII/BASES/Indian_Head/CLEAN_3 CTOs/CTO-...ing%20Report/I ndian%20Head%20SI TE21%620T raverse%20A djustment.txt

Summary of Unadjusted Input Observations

Number of Entered Stations (FeetUS) = 4

Fixed Stations N E  Ref Elev Description
IH1124 331344.6563  1260661.2500 n/a TRAV INDIAN HEAD CONTROL
IH1125 331734.8438  1260404.8750 n/a TRAV INDIAN HEAD CONTROL
101 331577.7575  1260709.8253 n‘a TRAV
100 331707.6976  1260935.5063 n‘a TRAV

Number of Measured Geodetic Angle Observations (DMS) =4

At From To Angle StdErr  t-T

IH1124 [IH1125 101 45-04-47.75 4.00 -0.01
101 IH1124 102 133-15-52.50 4.00 0.00
102 101 IH1125 105-46-19.75 4.00 0.01
IH1125 102 IH1124  75-53-22.25 4.00 -0.00

Number of Measured Distance Observations (FeetUS) = 3
From To Distance StdErr Comb Grid
IH1124 101 238.0723 0.0300 0.9999667

101 102 258.3021 0.0300 0.9999667
102 IH1125 166.1446 0.0300 0.9999666

Number of Measured Geodetic Sideshots (DMS, FeetUS) =5

At From

To Angle  Distance
101 102

100 95-02-01.00 260.4244
102 101

105 272-57-45.00 494.6002
106 235-26-22.50 278.9707

100 101
107 164-10-13.50 241.4423
102 101

108 282-37-29.00 560.9423

file://l/Orion/Proj/CLEANII/BASES/Indian_Head/CLE...ndian%20Head%20S| TE21%20T raverse%20Adjustment.txt (3 of 12) [1/20/2011 10:13:56 AM]



file:////Orion/Proj/CLEANII/BASES/Indian_Head/CLEAN_3 CTOs/CTO-...ing%20Report/I ndian%20Head%20SI TE21%620T raverse%20A djustment.txt

Adjustment Statistical Summary

Convergence Iterations = 3
Number of Stations = 4
Number of Observations = 7
Number of Unknowns = 2

Number of Redundant Obs= 5
Observation Count Sum Squares Error
of StdRes Factor
Angles 4 7.77 1.65
Distances 3 4.63 1.47
Total 7 12.40 1.57

Adjustment Failed the Chi Square Test at 5% Level

Adjusted Coordinates (FeetUS)

Station N E Description
IH1124 331344.6563 1260661.2500 TRAV INDIAN HEAD CONTROL
IH1125 331734.8438 1260404.8750 TRAV INDIAN HEAD CONTROL
101 331577.7575 1260709.8253 TRAV
102 331789.4665 1260561.7745 TRAV
100 331707.6976 1260935.5063 TRAV
Adjusted Positions (FeetUS)
Station Latitude Longitude
IH1124 38-34-34.861758 77-10-50.683664
IH1125 38-34-38.713773 77-10-53.921849
101 38-34-37.166939 77-10-50.077784
102 38-34-39.256805 77-10-51.947423
100 38-34-38.455814 77-10-47.239088

Convergence Angles (DMYS) and Grid Factors at Stations

file://l/Orion/Proj/CLEANII/BASES/Indian_Head/CLE...ndian%20Head%20S| TE21%20T raverse%20Adjustment.txt (4 of 12) [1/20/2011 10:13:56 AM]



file://l/Orion/Proj/CLEANII/BASES Indian_Head/CLEAN_3_CTOs/CTO-...ing%20Report/I ndian%20Head%20SI TE21%20T raverse%20A djustment.txt

(Grid Azimuth = Geodetic Azimuth - Convergence)
(Elevation Factor Includes a-33.05 Meter Geoid Height Correction)

Convergence --—----- Factors -------
Station Angle Scale x Elevation = Combined
IH1124 -0-06-48.39 0.99996343 1.00000332 0.99996675
IH1125 -0-06-50.42 0.99996333 1.00000332 0.99996665
101 -0-06-48.01 0.99996337 1.00000332 0.99996669
102 -0-06-49.18 0.99996332 1.00000332 0.99996664
100 -0-06-46.23 0.99996334 1.00000332 0.99996666

Project Averages. -0-06-48.45 0.99996336 1.00000332 0.99996668

file:////Orion/Proj/CLEANII/BASES/Indian_Head/CLE...ndian%20Head%20S| TE21%20T raverse%20Adjustment.txt (5 of 12) [1/20/2011 10:13:56 AM]



file://l/Orion/Proj/CLEANII/BASES Indian_Head/CLEAN_3_CTOs/CTO-...ing%20Report/I ndian%20Head%20SI TE21%20T raverse%20A djustment.txt

Adjusted Observations and Residuals

Adjusted Measured Geodetic Angle Observations (DM S)

At From To Angle Residual StdErr StdRes

IH1124 [H1125 101 45-04-42.24 -0-00-05.51 4.00 14
101 IH1124 102 133-15-47.40 -0-00-05.10 4.00 1.3
102 101 IH1125 105-46-14.28 -0-00-05.47 4.00 1.4
IH1125 102 IH1124  75-53-16.07 -0-00-06.18 4.00 1.5

Adjusted Measured Distance Observations (FeetUS)

From To Distance Residual StdErr StdRes
IH1124 101 238.1166 0.0443 0.0300 1.5
101 102 258.3489 0.0468 0.0300 1.6

102 IH1125 166.1413  -0.0033 0.0300 0.1
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From

101

101

102

IH1124

Adjusted Bearings (DM S) and Horizontal Distances (FeetUS)

(Relative Confidence of Bearing isin Seconds)
NOTE - Adjustment Failed the Chi-Square Test

Angular and Distance Errors are Scaled by Total Error Factor

To Grid Bearing Grid Dist  95% RelConfidence
Grnd Dist Brg Dist PPM

102 N34-57-56.11W  258.3403 12.40 0.0131 50.8756
258.3489

IH1124 S11-46-16.48W  238.1087 0.00 0.0000 0.0023
238.1166

IH1125 S/70-48-18.18W  166.1358 12.46 0.0177 106.5390

166.1413

IH1125 N33-18-25.74W  466.87/3 0.00 0.0000 0.0012

466.8929
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Traverse Closures of Unadjusted Observations

(Beginning and Ending on Adjusted Stations)
(Unadjusted Bearings and Distances Shown Reduced to Grid)

TRAVERSE 1

Error Angular = 22.25 Sec, 4 Angles, 5.56 Sec/Angle

Error Linear =0.0836 S, 0.0143 E

Horiz Precision = 0.0849 Error in 662.4969, 1:7808, 128.08 PPM

From To Unadj Bearing Unadj Dist
IH1124 [H1125 N33-18-25.74W BS
IH1124 101 N11-46-16.43E  238.0644
101 102 N34-57-56.62W  258.2935
102 IH1125 S70-48-17.57W  166.1391
IH1125 [H1124 S33-18-25.74EFS
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Sideshot Coordinates Computed After Adjustment

Station N E Description

100 331707.6975 1260935.5064 TRAV100
105 332051.5785 1260981.1911 TRAV
106 332050.8062 1260659.3502 TRAV
107 331880.6715 1261103.9418 TRAV
108 332002.6825 1261080.5945 TRAV
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Error Propagation

Station Coordinate Standard Deviations (FeetUS)
NOTE - Adjustment Failed the Chi-Square Test
Standard Deviations are Scaled by Total Error Factor

Station N E

IH1124 0.00000  0.00000
IH1125 0.00000  0.00000
101 0.00000 0.00000
102 0.00308 0.00772

Station Coordinate Error Ellipses (FeetUS)
NOTE - Adjustment Failed the Chi-Square Test
Error Ellipses are Scaled by Total Error Factor
Confidence Region = 95%

Station Semi-Major Semi-Minor Azimuth of
AXis Axis Major Axis

IH1124 0.00000  0.00000 0-00

IH1125 0.00000  0.00000 0-00

101 0.00000  0.00000 0-00

102 0.01893 0.00746  93-29
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Relative Error Ellipses (FeetUS)
NOTE - Adjustment Failed the Chi-Square Test
Relative Error Ellipses are Scaled by Total Error Factor
Confidence Region = 95%

Stations Semi-Magor Semi-Minor Azimuth of
From To AXis Axis Magor Axis
101 102 0.01893 0.00746  93-29

101 IH1124 0.00000  0.00000 0-00
102 IH1125 0.01893 0.00746  93-29
IH1124 1H1125 0.00000  0.00000 0-00

Elapsed Time = 00:00:00
29
47
01 00000000 Top of File
01 00000006 Summary of Files Used and Option Settings
02 00000009 Project Folder and Data Files
02 00000015 Project Option Settings
02 00000035 Instrument Standard Error Settings
03 00000037 Project Default Instrument
01 00000046 Summary of Unadjusted Input Observations
02 00000049 Entered Stations
03 00000051 Fixed Coordinates
02 00000057 Measured Geodetic Angle Observations
02 00000065 M easured Distance Observations
02 00000072 M easured Geodetic Sideshots
01 00000086 Adjustment Statistical Summary
01 00000106 Adjusted Station Information
02 00000109 Adjusted Coordinates
02 00000118 Adjusted Positions
02 00000127 Convergence Angles and Grid Factors at Stations
01 00000140 Adjusted Observations and Residuals
02 00000143 Adjusted Measured Geodetic Angle Observations
02 00000151 Adjusted Measured Distance Observations
01 00000158 Adjusted Bearings and Horizontal Distances
01 00000175 Traverse Closures of Unadjusted Observations
02 00000180 TRAVERSE 1
01 00000192 Sideshot Coordinates Computed After Adjustment
01 00000202 Error Propagation
02 00000205 Station Coordinate Standard Deviations
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02 00000215 Station Coordinate Error Ellipses
02 00000227 Relative Error Ellipses

01 00000238 End of File

00002C8A

STARPLUS

00017E35
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100,331707.6976,1260935.5063,47.7900,TRAV
101,331577.7575,1260709.8253,35.4900,TRAV
102,331789.4665,1260561.7745,44.5300,TRAV
105,332051.5785,1260981.1911,74.7700,TRAV R&C
106,332050.8062,1260659.3502,35.4800,TRAV R&C
108,332002.6825,1261080.5945,77.9900,TRAV 60 PENNY
IH1124,331344.6563,1260661.2500,28.9200,TRAV
IH1125,331734.8438,1260404.8750,31.6500,TRAV
IH1199,331872.0625,1261265.6250, 75.0800,TRAV
1002,331606.0935,1260685.8932,36.1594,TD
1003,331611.3274,1260687.4743,36.1546,TD
1004,331614.4918,1260686.0207,36.7466,TD
1005,331628.9771,1260675.0141,36.8151,TD
1006,331606.8333,1260682.6878,35.6281,BD
1007,331612.3092,1260681.7903,35.9256,BD
1008,331627.1166,12606/2.0035,36.4041,BD
1009,331635.5229,1260666.0758,36.86/2,BD
1010,331652.7842,1260655.2258,37.7625,BD
1011,331672.7488,1260642.2112,38.8819,BD
1012,331690.8754,1260630.3023,40.2093,BD
1013,331711.8122,1260614.8688,42.1493,BD
1014,331689.1999,1260626.3158,41.28/1,TD
1015,331670.0741,1260638.3874,40.1696, TD
1016,331650.3469,1260651.3874,38.9881,TD
1017,331632.9514,1260663.2369,37.8303,TD
1018,331609.2747,1260679.1334,36.4914,TD
1019,331733.0547,1260607.9022,42.6823,SGGR
1020,331754.3933,1260604.0126,43.2465,SGGR
1021,331775.5430,1260600.8430,43.6619,SGGR
1022,331797.8924,1260601.4481,43.1884,SGGR
1023,331828.2957,1260605.8457,42.1318,SGGR
1024,331827.8464,1260605.6567,42.5621,SGGR
1025,331849.9319,1260612.3400,41.4044,SGGR
1026,331871.3366,1260619.8481,40.7224,SGGR
1027,331892.5280,1260627.0936,40.1341,SGGR
1028,331912.2118,1260635.1097,39.3403,SGGR
1029,331932.6254,1260640.7571,38.7827,SGGR
1030,331951.4463,1260645.7001,38.1899,SGGR
1031,331971.8066,1260651.3954,37.6227,SGGR
1033,331950.9122,1260634.9562,37.8709,TD
1034,331967.8022,1260640.2461,37.0700,BD
1035,331966.8837,1260644.5787,37.6353,TD
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1036,331969.9502,1260636.2256,37.7488,TD
1037,331990.5794,1260639.9085,36.7523,TD
1038,331989.3469,1260644.6007,35.9470,BD
1039,331987.4112,1260650.6233,36.8972,TD
1040,332004.5143,1260653.8035,36.1794,TD
1041,332006.4520,1260648.6137,35.5177,BD
1042,332008.5596,1260644.3890,36.2781,TD
1043,332023.0708,1260653.0216,35.2125,TD
1044,332020.0580,1260665.7396,36.5547,SGGR
1045,332039.3653,1260674.3724,36.5326,SGGR
1046,332058.7450,1260682.6321,36.4