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INTRODUCTION 

EBA Engineering, Inc. (EBA) was retained by Parsons Infrastructure & Technology 
Group (Parsons) to perform a subsurface investigation for the proposed Shipping and 
Receiving Facility at the NASA Goddard Space Flight Center in Greenbelt, Maryland. 
The project includes the construction of a shipping and receiving building, warehouse 
building, loading docks and truck loading areas, parking lot, improvements to an existing 
service road, new access drive and storm water management (SWM) facilities. This 
report presents the findings of the subsurface investigation and provides 
recommendations for the design and construction of the proposed building foundations, 
slabs-on-grade, pavements and SWM facilities as well as requirements for groundwater 
control, fill and backfill, inspection and testing. The location of the project site is shown 
on the Vicinity Map included in Appendix A. 
 
It is understood that the construction will be divided into two phases with the initial 
construction planned to begin in the Fall, 2009, (Phase 1) and the future expansion at 
an undetermined date (Phase 2). The Phase 1 construction will include the shipping and 
receiving building, the northern loading dock and northern truck loading area, new 
access drive, parking lot, widening of the existing service road and storm water 
management facilities.  The proposed shipping and receiving building area in Phase 1 is 
approximately 25,000 gross square feet. This includes approximately 18,000 gross 
square feet of high roof warehouse and approximately 7,000 gross square feet of low 
roof office space.  A loading dock with an area of 4,000 gross square feet will be 
provided at the north end of the shipping and receiving building.  A truck loading area 
will be provided north of the loading dock.  A parking lot will be provided to the east and 
south of the proposed shipping and receiving building.  A compressed gas cylinder 
storage building may be included at the north end of the northern loading area. 
 
The future expansion in Phase 2 includes the addition of a two-level high roof 
warehouse of approximately 42,000 gross square feet to the south end of the shipping 
and receiving building.  The future expansion also includes a loading dock and truck 
loading area to the south of the future warehouse.  An addition to the parking lot will be 
provided during this phase to the east and south of the proposed warehouse. 
 
An existing soil stockpile covers most of the proposed building area, parking lot and 
truck loading areas.  It is understood that this soil was placed at various times beginning 
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in the 1970’s thru the 1990’s and consists of spoils from other construction projects at 
the Goddard Space Flight Center.  The stockpile area is overgrown with weeds, small 
trees and shrubby vegetation.  An existing asphalt-paved service road, that is oriented 
north to south, runs along the east side of the proposed building area.  There is a chain-
link perimeter fence on the east side of the service road.   
 
The service road will be widened and a new access drive approximately 630 feet long 
will be constructed from intersection with the service road and northern truck loading 
area to Soil Conservation Road.  The widening of the service road will extend 
approximately 1,000 feet from the intersection with the proposed access drive and 
northern truck loading area to the intersection with Explorer Road. 
 
The existing ground surface elevations within the proposed building area vary widely 
with the highest elevation at the north end at approximately 194 feet and lowest 
elevation at the south end at approximately 173 feet.  The ground surface elevations 
outside the proposed building area also vary widely, ranging from 192 feet at one high 
point to 177 in the low lying areas.  There are also steep slopes within the proposed 
building area.  The ground surface elevations along the existing service road range from 
about 203 feet at the south end to about 180 feet at the middle of the section to be 
improved.  The ground surface elevations along the proposed access drive range from 
about 185 feet at the west end to about 166 feet at the east end. 
 
The project site is bound by wooded areas to the north, east, south and west with the 
exception of the new access drive, which will extend east to Soil Conservation Road.  
The area at the south end of the project site, including the area of future parking lot 
expansion and southern truck loading area, was a firing range, which has undergone 
lead abatement. 
 
SITE GEOLOGY 

The project site lies within the Atlantic Coastal Plain physiographic province. According 
to the Geologic Map of Maryland, 1968, the project site is underlain by the Potomac 
Group of Cretaceous age. The Potomac Group consists of interbedded quartzose 
gravels; protoquartzitic to orthoquartzitic argillaceous sands; and white, dark gray and 
multicolored silts and clays.  
  
SUBSURFACE EXPLORATION 

Thirty soil borings, numbered B-01 through B-15, R-01 through R-09, S-01, S-02, S-
02A, SWM-1, SWM-2 and SWM-3 were performed at the site.  The borings were 
advanced to depths varying from 5.0 to 35.0 feet. Each boring was advanced by the 
hollow-stem auger drilling method with an ATV-mounted drilling rig with the exception of 
Boring B-02A, which was performed with a hand auger. The “B” series borings were 
performed in proposed building areas.  The “R” series borings were performed in 
proposed and existing paved areas.  The “S” and “SWM” series borings were performed 
at proposed storm water management locations.  The boring locations were selected 
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and staked in the field by EBA.  The drilling was performed by EBA in July and August, 
2008, and April and May, 2009. The location of each boring is shown on the Boring 
Location Plans included in Appendix B.   
 
Standard Penetration Tests (SPT) were performed at 2.5-foot intervals in each boring 
except Boring S-02A, which was performed with a hand auger.  A soil sample was 
collected from each SPT location with a split barrel sampler. The groundwater depth in 
each boring was observed upon completion and at several locations the water level was 
observed approximately 24 hours after completion.  Two subsurface profiles are 
presented in Appendix C. Descriptions of the soils encountered, SPT results, 
groundwater observations and other information are provided on the boring logs 
presented in Appendix D.   A legend to the soil descriptions is provided at the beginning 
of Appendix D. 
 
Infiltration testing was performed adjacent to Boring S-01 and within Boring S-02A. 
Infiltration testing was planned at the location of Boring SWM-3, but was not performed 
due to shallow groundwater at this location. Each infiltration test involved augering to 
the test depth, installing a casing and filling the casing with approximately 2 feet of 
water to presoak the soil. Approximately 24 hours later, the water level was restored to 
approximately 2 feet above the bottom of the test hole.  The falling water level in the 
casing was monitored for a period of 4 hours. The infiltration test results are presented 
in Appendix E. 
 
Five test holes, numbered PT-1, PT-2, PT-3, SOH-1 and WT-1, were performed using 
an 8-inch diameter hand auger in the area of the proposed septic field. The test holes 
were advanced to depths ranging from 4.5 to 13.0 feet.  Percolation tests were 
performed in Test Holes PT-1, PT-2 and PT-3 under the supervision of a Sanitarian 
from the Prince George’s County Health Department.  The percolation test results and 
summary letter provided by the Prince George’s County Health Department are 
included in Appendix F. Logs of the test holes are included in Appendix D. 
 
LABORATORY TESTING 

All the soil samples were delivered to EBA’s laboratory. Selected samples were tested 
to determine the moisture content, particle size distribution, liquid and plastic limits, 
California Bearing Ratio (CBR), and/or moisture-density relationship of the soil.  Graphic 
plots and a summary of the laboratory test results are provided in Appendix G. 
 
SUBSURFACE CONDITIONS 

The boring information and laboratory test results were used to determine the primary 
subsurface strata.  Descriptions of the soil layers follow.  A statistical summary of the 
SPT N-values for each layer is provided in Appendix H.  The averages, standard 
deviations and 95% confidence intervals are provided. 
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Pavement 

An asphalt pavement was encountered at the surface at the location of Boring R-04.  
The thickness of the pavement was 6 inches.  A sand and gravel subbase was 
encountered under the asphalt pavement.  The thickness of the subbase was 3 inches. 
 
Topsoil and Rootmat 

Topsoil and/or rootmat were encountered at the surface at all the boring locations 
except Borings B-05, B-10 and R-04. The thickness of the topsoil ranged from 2 to 6 
inches.  The thickness of the topsoil at each location is provided in the “Remarks” 
column of the respective boring logs. 
 
Existing Fill 

Existing fill was encountered at the surface at the locations of Borings B-05 and B-10, 
and underlying the topsoil in Borings B-01, B-02, B-04, B-06, B-08, B-09, B-14, R-03, 
and R-05 through R-07.  The depth to the bottom of the Existing Fill ranged from 2.5 to 
18.0 feet.  The depths and elevations of the Existing Fill as well as other boring 
information are summarized in Table 1 below. The Existing Fill generally consisted of 
damp to wet, soft to very stiff, SILT, silty CLAY and CLAY, and very loose to dense, silty 
and clayey SAND and poorly graded SAND.  Wood and brick were observed in the 
Existing Fill layer at several locations.  The SPT N-values within this stratum ranged 
from 2 to 36 blows per foot, the average was 14 blows per foot and the standard 
deviation was 7 blows per foot.   
 
The natural moisture contents of selected samples from this layer ranged from 6.9 to 
22.7 percent.  The liquid limits of selected samples from this layer ranged from 17 to 33 
and the plasticity indexes ranged non plastic to 12. The USCS symbols for the soils in 
this layer include ML, CL, CL-ML, SM, SC-SM and SP based on the laboratory test 
results and visual classifications. 
 

Table 1 

Summary of Existing  Fill Depths and Elevations 
 

Boring 
No. 

Surface 
Elevation    

(ft) 

Boring 
Depth       
(ft)  

Bottom of 
Boring 

Elevation    
(ft) 

Depth of 
Existing Fill  

(ft) 

Bottom of 
Existing Fill 
Elevation    

(ft) 

B-01 180.3 30 150.3 10.5 169.8 

B-02 182.2 35 147.2 11 171.2 

B-03 171.9 25 146.9 --- --- 

B-04 182.8 35 147.8 10 172.8 

B-05 180.6 25 155.6 15.5 165.1 

B-06 180.7 20 160.7 5 175.7 

4 



Shipping and Receiving Facility Final Geotechnical Report 
NASA Goddard Space Flight Center August, 2009, revised September, 2009 
 

Boring 
No. 

Surface 
Elevation    

(ft) 

Boring 
Depth       
(ft)  

Bottom of 
Boring 

Elevation    
(ft) 

Depth of 
Existing Fill  

(ft) 

Bottom of 
Existing Fill 
Elevation    

(ft) 

B-07 172.5 20 152.5 --- --- 

B-08 184.9 25 159.9 10 174.9 

B-09 185.2 25 160.2 9 176.2 

B-10 193.9 35 158.9 18 175.9 

B-11 170.7 25 145.7 --- --- 

B-12 173.2 35 138.2 --- --- 

B-13 175.1 25 150.1 --- --- 

B-14 183.2 35 148.2 10.5 172.7 

B-15 175.2 30 145.2 --- --- 

PT-1 179.5* 7 172.5 --- --- 

PT-2 179.5* 7 172.5 --- --- 

PT-3 178.5* 7 171.5 --- --- 

R-01 169.3 5 164.3 --- --- 

R-02 183.8 5 178.8 --- --- 

R-03 179.2 5 174.2 3 --- 

R-04 193.4 5 188.4 --- 190.4 

R-05 193.0 20 173.0 10 183.0 

R-06 184.8 15 169.8 > 15.0 < 169.8 

R-07 191.8 20 171.8 15.5 176.3 

R-08 176.0 5 171.0 --- --- 

R-09 175.9 5 170.9 --- --- 

S-01 172.3 10 162.3 --- --- 

S-02 178.4 10 168.4 --- --- 

S-02A 182* 5 177 --- --- 

SOH-1 179* 4.5 174.5 --- --- 

SWM-1 166.3 15 151.3 --- --- 

SWM-2 167.2 15 152.2 --- --- 

SWM-3 168.2 15 153.2 --- --- 

WT-1 177* 13 164.0 --- --- 
 Elevation estimated from site plan 

Moisture-density tests, performed in accordance with ASTM D 1557, were conducted on 
bulk samples collected from this layer in Borings B-05, B-10, R-05 and R-07. The 
maximum dry densities were 127.7, 118.3, 122.7 and 120.0 pcf, respectively.  The 
optimum moisture contents were 8.5, 13.1, 12.2 and 12.4 percent, respectively.   
 
A California Bearing Ratio (CBR) test was performed on the bulk sample collected from 
Boring R-07.  The CBR value was 5.4. 
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Sand 

Layers of sand were encountered underlying the pavement in Boring R-04, underlying 
the topsoil in Borings B-03, B-07, B-13, PT-1, PT-2, PT-3, R-01, R-02, R-09, S-01, S-02, 
SOH-1, SWM-2, SWM-3 and WT-1; underlying the Existing Fill in Borings B-02, B-04, 
B-05, B-06, B-08, B-09, B-10, B-14 and R-07; and underlying the Clay and Silt layers in 
Borings B-01, B-11, B-12, B-15, R-05, R-08 and SWM-1.  The depth to the bottom of 
this layer ranged from 11.5 to 28.5 feet.  The soils in this layer consisted of damp to wet, 
very loose to dense, poorly-graded SAND with silt, clayey SAND and silty SAND.  The 
SPT N-values in this stratum ranged from 2 blows per foot, to more than 100 blows per 
foot, the average was 19 blows per foot and the standard deviation was 14 blows per 
foot.  Seams of iron pan or hard pan (i.e., ironstone or cemented sand) were observed 
in this layer at some locations.  Iron pan and hard pan are common in the Potomac 
Formation at the boundary between sand and clay facies.  Seams of clay and silt were 
encountered within this stratum in Borings B-11 and B-12.  The SPT N-values of 4 or 
less at depths greater than 10 feet may be the result of running sands in the boreholes 
and not representative of the consistency at these depths.  Running sands are common 
in uniformly graded sands below the water table. 
 
The natural moisture contents of selected samples from this layer ranged from 3.1 to 
19.4 percent.  The USCS symbols for the soils in this layer include SP, SP-SM, SC-SM, 
SC and SM based on the laboratory test results and visual classifications. 
 
A moisture-density test, performed in accordance with ASTM D 1557, was conducted 
on a bulk sample collected from this layer in Boring R-04. The maximum dry density 
was 129.0 pcf and the optimum moisture content was 8.4 percent.   
 
A California Bearing Ratio (CBR) test was performed on the bulk sample collected from 
Boring R-04. The CBR value was 9.9. 
 
Clay and Silt 

Layers of clay and silt were encountered underlying the topsoil in Borings B-11, B-12, 
R-08 and SWM-1; underlying the Existing Fill in Borings B-01, R-03 and R-05; and 
underlying the Sand layers in Borings B-01 through B-05, B-07, B-10 and B-14.  The 
Clay and Silt layers were interlayered with the SAND layer in Borings B-11 and B-12.  
The depths to the bottom of the Clay and Silt layers ranged from 8.5 to more than 35.0 
feet (i.e., exceeded the maximum boring depth). The soils consisted of moist to wet, soft 
to hard, CLAY, sandy SILT, SILT and elastic SILT.  The SPT N-values in the Clay and 
Silt layers ranged from 3 blows per foot to more than 100 blows per foot, the average 
was 32 blows per foot and the standard deviation was 20 blows per foot.  
 
The natural moisture contents of selected samples from this layer ranged from 12.3 to 
21.8 percent.  The USCS symbols for the soils in this layer include CL-ML, CL, MH and 
ML based on the laboratory test results and visual classifications. 
 

6 



Shipping and Receiving Facility Final Geotechnical Report 
NASA Goddard Space Flight Center August, 2009, revised September, 2009 
 

A moisture-density test, performed in accordance with ASTM D 1557, was conducted 
on a bulk sample collected from this layer in Boring R-05. The maximum dry density 
was 122.7 pcf and the optimum moisture content was 12.2 percent.   
 
Water Level Observations in the Boreholes 

The water level in each borehole was observed at completion.  The water level was also 
observed in several boreholes 24 hours after completion.  The water level and cave-in 
depth observations are summarized in Table 2 on the next page. 
 

Table 2 

Summary of Water Level and Cave-in Depth Observations 

Water 
Level 
Depth    

(ft)

Cave-in 
Depth    

(ft)

Water 
Level 
Depth    

(ft)

Cave-in 
Depth    

(ft)

Water 
Level 
Elev.     
(ft)

Cave-in 
Elev.     
(ft)

B-01 180.3 30.0 150.3 15.3 15.5 14.6 15.0 165.7 165.3
B-02 182.2 35.0 147.2 15.0 15.5 14.8 15.2 167.4 167.0
B-03 171.9 25.0 146.9 10.3 22.5 4.7 9.2 167.2 162.7
B-04 182.8 35.0 147.8 Dry 22.0 14.6 15.2 168.2 167.6
B-05 180.6 25.0 155.6 12.0 15.3 10.0 10.2 170.6 170.4
B-06 180.7 20.0 160.7 Dry 11.8 Dry 11.8 --- 168.9
B-07 172.5 20.0 152.5 5.4 5.5 N/A --- ---
B-08 184.9 25.0 159.9 Dry 17.0 Dry 17.0 --- 167.9
B-09 185.2 25.0 160.2 Dry 19.5 Dry 16.8 --- 168.4
B-10 193.9 35.0 158.9 30.7 31.2 15.7 22.4 178.2 171.5
B-11 170.7 25.0 145.7 7.2 9.7 1.5 5.2 169.2 165.5
B-12 173.2 35.0 138.2 4.2 6.5 0.0 5.0 173.2 168.2
B-13 175.1 25.0 150.1 Dry 2.5
B-14 183.2 35.0 148.2 18.0 18.3
B-15 175.2 30.0 145.2 5.4 5.7 5.5 5.9 169.7 169.3
PT-1 179.5* 7.0 172.5 Dry 7.0
PT-2 179.5* 7.0 172.5 Dry 7.0
PT-3 178.5* 7.0 171.5 Dry 7.0
R-01 169.3 5.0 164.3 Dry 3.1 Dry 3.5 --- 165.8
R-02 183.8 5.0 178.8 Dry 3.0 Dry 3.1 --- 180.7
R-03 179.2 5.0 174.2 Dry 2.2 Dry 2.5 --- 176.7
R-04 193.4 5.0 188.4 Dry 2.2 --- ---
R-05 193.0 20.0 173.0 Dry 15.5 Dry 14.1 --- 178.9
R-06 184.8 15.0 169.8 N/A Dry 13.1 --- 171.7
R-07 191.8 20.0 171.8 N/A Dry 16.8 --- 175.0
R-08 176.0 5.0 171.0 Dry 2.5
R-09 175.9 5.0 170.9 Dry 2.5
S-01 172.3 10.0 162.3 6.8 7.0 Dry 7.0 --- 165.3
S-02 178.4 10.0 168.4 Dry 7.3 Dry 7.4 --- 171.0

S-02A 182* 5.0 177.0 Dry 5.0
SOH-1 179* 4.5 175.0 Dry 4.5
SWM-1 166.3 15.0 151.3 8.5 10.3 0.0 4.0 166.3 162.3
SWM-2 167.2 15.0 152.2 Dry 7.0 2.0 4.3 165.2 162.9
SWM-3 168.2 15.0 153.2 Dry 7.4 0.9 2.4 167.3 165.8
WT-1 177* 13.0 164.0 Dry 13.0 Dry 13.0 --- 164.0

At Completion After 24 hours

Boring 
No.

Ground 
Surface 

Elev.      
(ft)

 Boring 
Depth    

(ft)

Bottom of 
Boring 
Elev.      
(ft)

A water level of “Dry” indicates that the borehole was dry at the cave-in depth. 
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 Elevation estimated from site plan 
 
Based on observations during drilling and the water level depth measurements in the 
boreholes after completion, it appears that the elevation of the ground water surface in 
the building area generally ranges from 166 to 170 feet.  Perched water may be present 
at higher elevations at some locations. 
 
Be advised that fluctuations in groundwater levels occur due to variations in season, 
rainfall, construction activity, and other site-specific factors. 
 
RECOMMENDATIONS 

Seismic Site Classification 

The following seismic design information is based on a review of the site specific test 
boring data, published geological data, and the seismic design guidelines provided in 
the International Building Code. The seismic site class was determined by the Standard 
Penetration Resistance method in accordance with Table 1613.5.2 of the International 
Building Code, 2009.  It is our opinion that the subsurface conditions at the site should 
be categorized as Site Class D.  A derivation of the seismic site classification is 
provided in Appendix H.  The following seismic design parameters should be used for 
structural design. 
 

Table 3 

Seismic Design Parameters  

SPECTRAL 
RESPONSE 

ACCELERATION 
AT SHORT 

PERIODS, Ss
(1) 

SPECTRAL 
RESPONSE 

ACCELERATION 
AT 1-SECOND 
PERIOD, S1

(2) 
SITE 

COEFFICIENT, Fa
(3)

SITE 
COEFFICIENT, Fv

(4) 
0.166 0.080 1.6 2.4 

(1) Per Figure 1613.5(1) of the 2009 IBC 
(2) Per Figure 1613.5(2) of the 2009 IBC 
(3) Per Table 1613.5.3(1) of the 2009 IBC 
(4) Per Table 1613.5.3(2) of the 2009 IBC 

 
Building Foundations 

Shallow Foundations 
 
The finished floor elevation of the proposed shipping and receiving building is 183.0 
feet.  Based on our discussions with the project structural engineer, the maximum 
column load for the shipping and receiving building and warehouse building is 
approximately 300 kips.  Lighter column loads are expected for the low roof office 
portion of the shipping and receiving building.  The column loads for the compressed 
gas cylinder storage building are anticipated to be less than 100 kips. 
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The Existing Fill was encountered in all of the building borings except Borings B-03, B-
07, B-11, B-12, B-13 and B-15, which are located on the west side of the proposed 
shipping and receiving building and warehouse building.  The soil borings performed 
within the building footprints indicate that the Existing Fill contains materials of variable 
texture and consistency as well as degradable organic matter.  The variable conditions 
in the Existing Fill can cause unacceptable settlement below foundations and slabs-on-
grade. Thus, the Existing Fill is not suitable for direct support of shallow foundations or 
slabs-on-grade.   
 
The natural soils, including the Sand and Clay and Silt layers, are suitable for support of 
shallow foundations with a maximum bearing pressure of 3,000 pounds per square foot 
(psf).  Additionally, shallow foundations with a maximum bearing pressure of 3,000 psf 
may be supported on compacted structural fill. If shallow foundations are selected for 
support of the shipping and receiving building and the warehouse building, it is 
recommended that the Existing Fill be completely removed from within the proposed 
building footprints, plus 10 feet on all sides, and replaced with structural fill.  The depths 
and elevations of the top of the natural soils at the boring locations are summarized in 
Table 4 below.   
 

Table 4 

Top Elevation of the Top of Natural Soil 

Boring 
No. 

Surface 
Elevation    

(ft) 

Depth to 
Top of 
Natural 
Soils 
  (ft) 

Top 
Elevation of 
Natural Soils 

(ft) 

B-01 180.3 10.5 169.8 

B-02 182.2 11.0 171.2 

B-03 171.9 0.0 --- 

B-04 182.8 10.0 172.8 

B-05 180.6 15.5 165.1 

B-06 180.7 5.0 175.7 

B-07 172.5 0.0 --- 

B-08 184.9 10.0 174.9 

B-09 185.2 9.0 176.2 

B-10 193.9 18.0 175.9 

B-11 170.7 0.0 --- 

B-12 173.2 0.0 --- 

B-13 175.1 0.0 --- 

B-14 183.2 10.5 172.7 

B-15 175.2 0.0 --- 
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Table 4 indicates that the elevations of the top of the natural soils within the footprint of 
the proposed shipping and receiving building range from 165.1 to 176.2 feet.  A 
comparison of the proposed finished floor elevation of 183.0 feet to the elevations of the 
natural soils within the building footprints indicates that the depth of the structural fill 
within the building footprints would range from 6.8 to 17.9 feet.   
 
After the Existing Fill has been removed from within the building footprints, the 
subgrades should be thoroughly proofrolled with a fully loaded tandem axle dump truck 
or equivalent in the presence of a geotechnical engineer or designated representative.  
The purpose of the proofroll will be to confirm that the existing fill has been thoroughly 
removed and to locate any soft, wet, or otherwise unsuitable pockets of soils.  
Unsuitable soils should be undercut until a stable subgrade is encountered. 
 
Structural fill should be placed on the undercut subgrade to achieve the desired grading 
within the building footprints. Shallow foundations may be constructed on the natural 
soils or newly-placed structural fill. The estimated total settlement of shallow 
foundations constructed on the natural soils or compacted structural fill is 1.5 inches or 
less and the estimated differential settlement is 0.75 inch or less.  Shallow foundations 
should be founded at least 2.5 feet below the finished grade for frost protection. 
 
The excavations should be kept dry and concrete should be poured the same day to 
avoid disturbance of the subgrade. The bearing capacity of the foundation subgrades 
should be verified by a geotechnical engineer or qualified technician prior to pouring 
concrete. 
 
Compacted Aggregate Piers 
 
Compacted aggregate piers are suitable for ground improvement for support of shallow 
foundations and slabs-on-grade in the area of Existing Fill.  As an alternative to 
excavation and replacement of the fill, the shallow foundations and slabs-on-grade may 
be constructed on the Existing Fill after improving the soils through the installation of 
compacted aggregate piers. A compacted aggregate pier consists of a highly densified 
inclusion of crushed aggregate that is installed by drilling a 24 to 36 inch diameter hole 
and densifying the aggregate in thin lifts within the hole. The high-energy compaction 
process produces a coupling between the aggregate pier and the surrounding soils, 
resulting in improved soil strength and stiffness, and reduced compressibility. 
 
The bottoms of the aggregate piers should be founded on the natural soils including the 
Sand and Clay and Silt layers. The depth from the proposed finished floor elevation to 
the elevations of the natural soils encountered in the building borings ranges from 6.8 to 
17.9 feet. Compacted aggregate piers should be provided for each column footing and 
under the slab area.  Generally, one to four aggregate piers is installed at each column 
footing location and one for each 10 by 10 feet of slab area.   
 
It should be noted that a significant amount of wood was encountered in Boring B-05. 
Because the Existing Fill contains wood and other debris that can affect the installation 
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of these support elements, it should be anticipated that techniques such as pre-drilling 
or removal of these materials with an excavator will be required in some areas. Field 
engineering may be required to adjust the aggregate pier locations during construction if 
obstructions are encountered 
 
Shallow foundations can be constructed on the Existing Fill after aggregate piers.  It is 
expected that the allowable bearing capacity will be 3,000 psf or more depending upon 
the level of improvement achieved. It is recommended that at least two field modulus 
load tests be performed to verify the design parameters for the compacted aggregate 
piers. The tests should be conducted on a small number of test piers prior to the general 
installation of the compacted aggregate piers to establish the installation criteria. The 
settlement of shallow foundations bearing on the improved soils and compacted 
aggregate piers can be expected to be no more than 1 inch, with no more than ½ inch 
of differential settlement. 
 
Compacted aggregate piers are normally constructed by an experienced specialty 
contractor engaged by means of a design-build process. The owner may also specify 
that the work be accomplished under a performance specification. 
 
It should be expected that groundwater will be encountered in the excavations for 
compacted aggregate piers at elevations generally ranging from 166 to 170 feet and 
possibly higher in areas of perched water.  Open excavations in sandy soils will tend to 
collapse at the groundwater interface or at higher elevations.  For this reason, it should 
be assumed that the excavations for the compacted aggregate piers will need to be 
cased to prevent cave-ins and to ensure the integrity of the aggregate piers.   
 
Drilled Shafts 
 
Drilled shafts are suitable for the support of the proposed buildings columns and floor 
slabs in the area of Existing Fill.  Drilled shafts may be founded in the Sand or Clay 
layers with a maximum allowable end bearing pressure of 10,000 psf.  Drilled shafts 
should be embedded to a depth of at least 6 times the shaft diameter from the final 
grade at the top of the shaft.  The estimated total settlement of drilled shafts is 0.5 
inches or less.  Straight shafts should be used for this project (i.e., no belling) since 
bells in Sand layer would likely collapse. 
 
A drilled pier consists of a drilled hole filled with concrete and reinforcing steel.  A shaft 
diameter of 30 inches is common for projects with similar column loads.  All drilled pier 
construction should be performed under the supervision of a geotechnical engineer.  It 
should be expected that workers will be required to enter the shaft to clean the bottom 
and inspect the quality of the shaft.  The geotechnical engineer may direct the 
contractor to extend the bottom of a shaft if the material at the bottom of the shaft does 
not have the required bearing capacity.  The shaft diameter should not be less than 30 
inches since workers cannot enter a smaller shaft for cleaning and inspection. 
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Augered Cast-in-Place Piles 
 
Augered cast-in-place (ACIP) piles with tips embedded in the Sand and/or Clay and Silt 
layers are suitable for support of the proposed building columns and floor slabs in the 
area of the Existing Fill.  An ACIP pile consists of an augered boring where grout is 
injected into the borehole as the augers are retracted.  Table 5 on the next page 
provides recommended tip elevations for ACIP piles for various allowable capacities: 
 

Table 5: Recommended ACIP Tip Elevations 
 

Tip Elevation (ft) for 10-inch Diameter ACIP Piles Allowable Capacity    
(kips) Shipping and 

Receiving Building 
Warehouse Building 

Compressed Gas 
Cylinder Storage 

Building 
50 144 143 167 
75 138 137 160 
100 132 130 154 

 
Negative skin friction was considered in the determination of the axial capacity of the 
auger cast-in-place piles.  The estimated total settlement of ACIP piles is 0.2 inches or 
less.  It is recommended that the ultimate capacity of at least one ACIP test pile be 
verified by a static pile load test performed in accordance with ASTM D1143 prior to the 
installation of the production piles.  The static pile load test should be performed on a 
test pile installed at the location of Boring B-5, where the Existing Fill is deepest.  A 
qualified contractor (with verifiable previous experience) should perform the ACIP pile 
installations.  The Deep Foundations Institute’s “Augered Cast-In-Place Piles Manual” 
should be used to develop the contract specifications with regard to specifying 
materials, equipment, installation and pile acceptance. 
 
ACIP piles should be installed in the presence of a qualified geotechnical engineer or 
other qualified representative of the owner. The engineer/representative should be 
present to observe the installation of the test piles and production piles.  It is 
recommended that the Deep Foundations Institute’s “Inspector’s Guide to Augered 
Cast-In-Place Piles” be used to develop the specifications with regard to the inspector’s 
duties and responsibilities.  
 
Slabs-on-Grade 

The finished floor elevation of the proposed shipping and receiving building and 
warehouse building is 183.0 feet. The proposed shipping and receiving building will 
have a high roof warehouse portion and a low roof office portion.  The average slab 
loading for the high roof portion of the shipping and receiving building and the 
warehouse is assumed to be 250 psf and the average slab loading for the low roof office 
portion is assumed to be 100 psf.  The average slab loading for the compressed gas 
cylinder storage building is assumed to be 250 psf. 

12 



Shipping and Receiving Facility Final Geotechnical Report 
NASA Goddard Space Flight Center August, 2009, revised September, 2009 
 

 
If the shallow foundation option is selected for the proposed shipping and receiving 
building and warehouse building, it is anticipated that the subgrades for the slabs-on-
grade will consist of newly-placed structural fill. All subgrades for slabs-on-grade should 
be proofrolled with a fully-loaded tandem axle dump truck in the presence of a 
geotechnical engineer or qualified technician prior to the placement of the gravel 
drainage layer.  If soft or loose material is encountered during the proofroll, these 
materials should be undercut until a firm subgrade is encountered and then replaced 
with structural fill.  The recommended modulus of subgrade reaction (ks) for the slab-on-
grade for the proposed shipping and receiving building and warehouse is 100 pci.  This 
value was derived from Table 4-1 of the Department of the Army, Technical Manual 5-
809-12, 1987.  A copy of Table 4-1 is provided in Appendix H.    
 
If the compacted aggregate pier option is selected for the proposed shipping and 
receiving building and warehouse building, it is anticipated that the subgrades for the 
slabs-on-grade will consist of compacted aggregate piers and the improved soils of the 
Existing Fill layer.  In this case, the proofroll and undercut should be closely supervised 
by a geotechnical engineer so that benefit of the compacted aggregate piers is 
considered in the determination of undercut depths in the slab areas. 
 
Slabs-on-grade should be reinforced with steel reinforcing bars or welded wire fabric, 
and supported on at least 4 inches of washed gravel.  A 6-mil polyethylene vapor barrier 
should be placed over the gravel prior to concrete placement.  The slab should be 
separated from walls and columns by isolation joints.  Control joints should be provided 
to control shrinkage cracks in the concrete floor system.   
 
If the drilled shaft or ACIP pile option is selected for support of the building columns, 
then it is recommended that the slab be designed as a structural slab to be supported 
by the drilled shafts or ACIP piles.   
 
Pavements 

Paved areas for this project include the following: 
 

1) The Phase I parking lot on the east side of the proposed warehouse with an area 
of approximately 60 feet by 225 feet. 

2) The Phase II parking lot to the south and east of the proposed warehouse with 
an area of approximately 110 feet by 125 feet. 

3) A truck loading area on the north side of the proposed shipping and receiving 
building with an area of approximately 125 feet by 220 feet. 

4) A truck loading area to the south of the proposed warehouse with an area of 
approximately 60 feet by 175 feet. 

5) A new access drive will be constructed from the north truck loading area to Soil 
Conservation Road with a length of approximately 630 feet and a width of 24 feet 
(i.e., two 12-foot lanes) 

6) Widening of the existing service road from Explorer Road to the truck loading 
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area; with a length of approximately 1,000 feet and a final width of 24 feet. 
 
An informal estimate of the anticipated traffic volume and truck mix was developed by 
EBA and NASA for the proposed roadways, loading areas and parking lots.  The 
estimate for the proposed access drive and north loading area included a volume of 30 
two-axle box trucks, 30 five-axle tractor semi-trailers and 30 tandem axle dump truck 
per day.  This traffic mix equated to approximately 440,000 ESALs for the access drive 
with a 20 year design period and assuming a growth factor of 2% per year.  A value 
330,000 ESALs was assumed for the service road which is 75% of the volume of the 
north truck loading area and access drive.  The parking lot is intended for use by 
passenger vehicles only. 
 
Soils of the Existing Fill layer were encountered in Borings R-03, R-05, R-06 and R-07.  
Thus, it is anticipated that the pavement subgrades for the north truck loading area, 
Phase 1 portion of the parking lot and northern portion of the service road will consist of 
soils of the Existing Fill layer.  Soils of the Sand layer were encountered in Borings R-
01, R-02, R-04, R-08 and R-09.  Thus, it is anticipated that the pavement subgrade for 
the access drive, south truck loading area, Phase II parking area and southern portion 
of the service road will consist of soils of the Sand layer.   
 
The CBR value for the soils of the Existing Fill layer (collected from Boring R-07) was 
5.4.  The CBR value for the soils of the Sand layer (collected from Boring R-04) was 
9.9.  A CBR value of 5.0 was used for the pavement design at all locations because site 
grading will require the placement of fill at some locations. 
 
The pavement design was performed in accordance with the AASHTO Guide for Design 
of Pavement Structures (1993).  The recommended pavement section for the access 
drive and north loading area consists of 6 inches of hot-mix asphalt pavement over 8 
inches of graded aggregate subbase.  The hot-mix asphalt pavement for the access 
drive should consist of one 2.0-inch lift of HMA Superpave, 9.5 mm for Surface, PG 64-
22, Level 2, and one 4.0-inch lift of HMA Superpave, 19.0 mm for Base, PG 64-22, 
Level 2. 
 
The recommended pavement section for the service road consists of 5 inches of hot-
mix asphalt pavement over 8 inches of graded aggregate subbase.  The hot-mix asphalt 
pavement for the service road and truck loading areas should consist of one 2.0-inch lift 
of HMA Superpave, 9.5 mm for Surface, PG 64-22, Level 2, and one 3.0-inch lift of 
HMA Superpave, 19.0 mm for Base, PG 64-22, Level 2. 
 
The recommended pavement section for the parking lot consists of 4.0 inches of hot-
mix asphalt pavement over 8 inches of graded aggregate subbase. The hot-mix asphalt 
pavement should consist of one 1.5-inch lift of HMA Superpave, 9.5 mm for Surface, PG 
64-22, Level 2, and one 2.5-inch lift of HMA Superpave, 19.0 mm for Base, PG 64-22, 
Level 2.    
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The graded aggregate subbase should be compacted to 95 percent of the maximum dry 
density of the materials, determined in accordance with ASTM D1557, prior to the 
placement of asphalt.   
 
The pavement subgrades should be thoroughly proofrolled with a fully loaded tandem 
axle dump truck or equivalent in the presence of a geotechnical engineer or designated 
representative.  The purpose of the proofroll is to locate any soft, wet or otherwise 
unsuitable pockets of soils. The soft, wet or otherwise unsuitable soils should be 
removed and replaced with structural fill.   
 
Due to the variable nature of the existing fill at the proposed north truck loading area, 
undercutting and replacement of the pavement subgrades with structural fill should be 
expected.  The expected undercut depth in this area will be about 12 to 18 inches.  As 
an alternative to undercutting these areas, the use of soil cement should be considered.  
An improvement of the subgrade soil can typically be achieved using 4 to 5 percent by 
weight of cement thoroughly mixed in the upper 12 to 18 inches of the pavement 
subgrades.  Soil cement can be utilized to improve poor quality subgrade soils (i.e., 
CBR < 5) to a subgrade consistent with the pavement design which assumed a 
subgrade CBR of 5. 
 
The site plan indicated that the existing service road, which is approximately 15 feet 
wide, will be widened to 24 feet.  The existing pavement at the location of Boring R-04 
consisted of 6 inches of asphalt and 3 inches of sand and gravel subbase.  Depending 
on the adjustments to the existing grade, it may be feasible to incorporate the existing 
pavement into the final pavement.  Typically, the existing pavement would be saw cut at 
the edge adjacent to the new pavement and the subgrade would be prepared for the 
new portion of roadway.  The asphalt base course would be placed to be flush with the 
surface of the existing pavement and the asphalt surface course would be placed over 
the entire roadway width.  The existing asphalt pavement may be milled prior to placing 
the overlay to adjust the cross-slope, provide a better bond with the new overlay and 
remove surface damage.  It is recommended that a pavement distress study of the 
existing pavement be performed prior to the roadway improvement to determine if 
remedial repairs such as full depth patching or crack sealing are needed at some 
locations. 
 
The pavement designs are based on a service life of 20 years before reaching the 
terminal serviceability of 2.0 with a reliability of 90 percent.  The pavement designs also 
assume “good” drainage at all paved locations.  Therefore, the grading should be 
designed so that surface water drains away from all paved areas to prevent saturation 
of the pavement subgrades.  
 
Groundwater Control 

Based on the subsurface data collected from the soil borings, groundwater should be 
expected at elevations ranging from about 166 to 170 (feet) in the building area.  
Perched water may be encountered in localized areas at higher elevations.  
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Groundwater should be expected at shallow depths in the area of the proposed 
stormwater management pond. It is expected that this water can be removed by 
pumping from sumps within the excavations.   
 
Fill and Backfill 

Topsoil, muck, rubble, trash, frozen material, organic matter and other deleterious 
materials should be removed from fill subgrades, pavement subgrades and slab 
subgrades.  Subgrades for structural fill, pavements and slabs-on-grade should be 
compacted to 95% of the maximum dry density determined in accordance with ASTM D 
1557 (modified proctor).  Subgrades for structural fill, pavements and slabs-on-grade 
should be thoroughly proofrolled with a fully loaded tandem axle dump truck or 
equivalent in the presence of a geotechnical engineer or designated representative.  
The purpose of the proofroll will be to locate any soft, wet, or otherwise unsuitable 
pockets of soils.  Unsuitable soils should be undercut until a stable subgrade is 
encountered and replaced with compacted structural fill. 
 
Structural fill and backfill should be placed for new fills under pavements, slabs-on-
grade, foundations, and for embankment fill for finished slopes steeper than 3 horizontal 
to 1 vertical.  Structural fill and backfill should consist of soils classified as GW, GP, GM, 
GC, SW, SP, SM, and SC in accordance with ASTM D 2487 and the liquid limits and 
plasticity indices of the soils should not exceed 40 and 10, respectively.  In addition, the 
maximum dry density, determined in accordance with ASTM D 1557, should be no less 
than 120 pcf.  Structural fill and backfill should be placed in horizontal layers not more 
than 8 inches thick.  Structural fill and backfill should be compacted to no less than 95% 
of the maximum dry density of the soil determined in accordance with ASTM D 1557.   
 
Common fill and backfill may be placed for new fills in open areas more than 10 feet 
from pavements, structures and slopes steeper than 3 horizontal to 1 vertical.  Common 
fill and backfill should consist of soils classified as GW, GP, GM, GC, SW, SP, SM, SC, 
ML and CL in accordance with ASTM D 2487.  In addition, the maximum dry density, 
determined in accordance with ASTM D 698, should be no less than 100 pcf.  Common 
fill and backfill should be compacted to no less than 92% of the maximum dry density 
determined in accordance with ASTM D 698 (Standard Proctor).   
 
Common fill and backfill may also be used in building areas with ACIP piles and 
structural slabs or compacted aggregate piers.  In this case the common fill and backfill 
should be compacted to no less than 95% of the maximum dry density determined in 
accordance with ASTM D 698 (Standard Proctor). 
 
Impervious fill should be placed for the impervious core and cutoff trench in 
stormwater management pond embankments.  Impervious fill should consist of soils 
free of muck, trash, organic matter, frozen material and classified as SC, CL, and CH in 
accordance with ASTM D 2487.  In addition, impervious fill should have at least 30% 
passing the No. 200 Sieve.  Impervious fill should be compacted to no less than 95% of 
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the maximum dry density determined in accordance with ASTM D 698 (Standard 
Proctor). 
 
Each lift of fill and backfill should be compacted to the specified dry density prior to the 
addition of subsequent lifts and the thickness of each lift should not exceed 8 inches. 
Wet material should be dried and dry material should be moistened to within 2% of their 
optimum moisture contents prior to compaction.  All fill and backfill soils should be free 
of muck, trash, organic matter, frozen material and particles larger than 3 inches.  
 
Based on the information obtained from the borings, the soils in the Existing Fill layer 
consist of SM, SP, SC-SM, CL and CL-ML.  The soils in the Sand layer consist of SP, 
SP-SM, SC and SM, and the soils in the Clay and Silt layer consist of ML, CL and MH.  
The soils classified as SM, SP and SC-SM are generally suitable for use as structural fill 
under foundations, slabs-on-grade, pavements, and embankments steeper than 3 
Horizontal to 1 Vertical.  The on-site soils are generally suitable for use as common fill 
and backfill. 
 
A comparison of the natural moisture content of the onsite soils to their optimum 
moisture contents indicates the moisture contents of the onsite soils range from 1.0 to 
10.3 percent above the respective optimum moisture contents.  This suggests that the 
onsite materials will require drying or mixing with drier soils prior to reuse as fill or 
backfill provided that the material meets the above stated criteria.  
 
Structural fill and backfill placement should extend at least 10 feet beyond the building 
perimeter or 1 foot laterally for each 1 foot of vertical fill placement.  Where fill is to be 
placed on existing slopes, the slopes should be benched to allow for compaction 
against the slope. The benches should be level, with a maximum vertical height of 2 
feet. 
 
The clay and silt present at the project site will be moisture sensitive and susceptible to 
rapid erosion and degradation once exposed to wet or freezing conditions and heavy 
construction traffic.  Earthwork construction should be scheduled during the drier 
months of the year, if possible.  Care should be exercised to maintain positive surface 
drainage and limit heavy construction vehicle traffic in order to preserve the onsite soils 
following subgrade preparation. 
 
Infiltration for Storm Water Management  

From a geotechnical perspective, the implementation of infiltration methods for storm 
water management practices at the site will depend on certain criteria established by 
the State and County agencies as follows: 
 

 Soil texture, the corresponding infiltration rate and nature of the soils at the site. 
 Proximity of the seasonal high groundwater table to the bottom of the best 

management practice. 
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The data obtained from Borings S-1, S-2 and S-02A indicates that the conditions are 
favorable at these locations for infiltration.  The conditions are not favorable for 
infiltration at the location of Boring SWM-3 as discussed below.  The considerations for 
the use of infiltration practices at these locations are as follows: 
 

1. The test boring information, results of the field infiltration tests and Particle 
Size Distribution Reports on selected samples collected from the borings 
indicate the following regarding soil texture, hydrologic soil group, infiltration 
rates and nature of the soil: 

Table 6 

Hydrologic Soil Group and Infiltration Rates of Selected Samples 

 
Boring 

No. 

Sample 
Depth    

(ft) 

 
Percent 

Clay 

Percent 
Silt & 
Clay 

 
USDA Soil 

Description 

 
Hydrologic 
Soil Group 

Infiltration Rate 
Based on Field 

Test  

 
Nature 
of Soil 

S-01 3.5-5.0 --- 22.8 Loamy Sand A > 8.02 in/hr Natural 

S-02 3.5-5.0 --- 18.6 Loamy Sand A N/A Natural 

S-02A 4.7-5.0 3.8 12.7 Sand A > 8.02 in/hr Natural 

SWM-3 3.5-5.0 --- 37.1 Loamy Sand A N/A Natural 

 
 

2. The USDA soil classifications for soils at the bottom of the proposed 
infiltration device should be in hydrologic soil groups A or B as determined 
from Hydrologic Soil Properties Classified by Soil Texture (Rawls et. al. 
1982).  Based on visual classifications of the samples collected from depths 
of 3.5 to 5.0 feet in Borings S-01 and S-02, and 4.7 to 5.0 feet in Boring S-
02A, these soils are in hydrologic soil group A. 

 
2. For infiltration, MDE specifies that the seasonally high water table should be 

at least 4 feet below the bottom of infiltration basins.  Water was observed in 
Boring SWM-3 at a depth of 0.9 feet at twenty-four hours after completion, 
which correspond to an elevation of 167.3 feet.  Based on this information, 
infiltration is not feasible at the location of Boring SWM-3.  Groundwater was 
observed in Boring S-01 at a depth of 6.8 feet.  The depth of groundwater in 
Borings S-02 and S-02A was more than 7.4 and 5.0 feet, respectively. 

 
3. MDE specifies that the bottom of the infiltration devices will not be in fill soils.  

The boring data indicates that fill soils are not present at the locations of 
Borings S-01, S-02, S-02A and SWM-3. 
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Storm Water Management Pond Embankments 

Fill placed for impervious core and cutoff trench should meet the requirements for 
impervious fill described in the Fill and Backfill section of this report.  The final grade of 
the embankment slopes should be 3 horizontal to 1 vertical or flatter at completion. The 
spillway pipe should be provided with concrete collars and a concrete cradle in 
accordance with the requirements of MDE Pond Code 378. 
 
The subgrades for dam embankments should be thoroughly proofrolled with a fully 
loaded tandem axle dump truck or equivalent in the presence of a geotechnical 
engineer or designated representative.  The purpose of the proofroll will be to locate any 
soft, wet, or otherwise unsuitable pockets of soils.  Unsuitable soils should be undercut 
until a stable subgrade is encountered and replaced with compacted fill. 

 
Inspection and Testing 

All earthwork, foundation and pavement construction should be inspected by a testing 
agency experienced in similar work.  The testing agency should observe ground 
improvement and deep foundation installation, perform soil bearing capacity 
verifications, proofrolling inspections, field density tests (i.e. compaction tests), and 
laboratory testing of all fill and paving materials.  All inspections and testing should be 
performed under the supervision of a registered professional engineer experienced in 
geotechnical engineering. 
 
LIMITATIONS 

The conclusions and recommendations presented in this report are based on the data 
collected during the subsurface investigation. Variations in the subsurface conditions 
may be discovered during construction.  EBA will be available to assist in determining a 
solution to any geotechnical problem that may arise during the construction of this 
project.  



Appendix A 

Vicinity Map 
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 Appendix B 

Boring Location Plan 
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Appendix C 

Subsurface Profiles 
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Appendix D 

Boring Logs 
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LL (oven dried)/LL (not dried)<0.75

PI PLOTS >"A" LINE

PI PLOTS <"A" LINE

LL (oven dried)/LL (not dried)<0.75

EBA Engineering, Inc. LEGEND TO SOIL

DESCRIPTIONS
Soil Legend

Fill

Water Level at Completion

Water Level after 24 hours

Cave-in Depth at Completion

Cave-in Depth after 24 hours
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Reddish brown, moist, medium dense, silty SAND, trace
leaves (Fill).

Reddish brown and red, moist, stiff, CLAY, with sand, trace
gravel (Fill).

Reddish brown and gray, moist, medium stiff, CLAY, with
sand (Fill).

Gray, wet, very loose, silty clayey SAND, trace wood (Fill).

Gray and yellowish brown, moist, very stiff, CLAY, with
sand.

Brown and gray, wet, dense, silty SAND.

Light brown and yellowish brown, wet, medium dense, silty
clayey SAND.

Gray and yellowish brown, wet, loose, clayey SAND.

Yellowish brown and gray, wet, medium dense, silty SAND.

Yellowish brown and gray, wet, medium dense, silty SAND.

Yellowish brown and reddish brown, wet, dense, silty
SAND.

Red and gray and yellowish brown, moist, hard, CLAY.

Bottom of Boring @ 30.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

S-11

S-12

12

10

8

10

18

18

18

18

13

18

18

18

2 inches of topsoil.

Observed wet spoon.

6 - 10 - 6

3 - 5 - 7

3 - 3 - 5

2 - 1 - 1

9 - 10 - 13

8 - 12 - 20

8 - 8 - 11

4 - 4 - 3

8 - 10 - 12

7 - 8 - 9

10 - 17 - 16

10 - 14 - 14

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
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t)

S
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N
um

be
r

Surface Elevation: 180.3'

Location: Greenbelt, Maryland

E
le
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tio

n
(f

t)

Hole Diameter: 8 in

180.3

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: B-01

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 14.6 ', caved @ 15.0 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-04-08

Remarks

Inspector: Girish Bhatt

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 15.3 ', caved @ 15.5 '
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Reddish brown, moist, medium dense, silty SAND (Fill).

Reddish brown, moist, medium dense, silty SAND, with
gravel (Fill).

Reddish brown, moist, medium dense, silty SAND, with
gravel (Fill).

Brown and black, moist, medium dense, silty SAND, trace
asphalt (Fill).

Brown, moist, medium dense, silty clayey SAND.

Brown, wet, medium dense, silty SAND.

Brown and light gray, very moist, medium dense, silty
clayey SAND.

Light gray, wet, medium dense, silty SAND.

Brown, wet, medium dense, silty SAND.

Gray and yellowish brown, moist, hard, CLAY.

Gray and red, moist, hard, CLAY.

Gray and red, moist, hard, CLAY.

Gray and red, moist, hard, CLAY.

Gray and red, moist, hard, CLAY.

Bottom of Boring @ 35.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

S-11

S-12

S-13

S-14

10

2

1

7

12

18

18

18

18

18

18

18

18

18

2 inches of topsoil.

Two attempts.

Two attempts.

Observed wet spoon.

10 - 7 - 7

10 - 10 - 12

5 - 7 - 8

12 - 6 - 8

3 - 4 - 7

7 - 8 - 7

8 - 10 - 13

11 - 10 - 10

8 - 10 - 9

8 - 10 - 20

11 - 20 - 23

12 - 21 - 23

17 - 27 - 32

17 - 20 - 32

W
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D
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Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
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N
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Surface Elevation: 182.2'

Location: Greenbelt, Maryland

E
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n
(f
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Hole Diameter: 8 in

182.2

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
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y
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)

Boring Number: B-02

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 14.8 ', caved @ 15.2 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-01-08 &  08-04-08

Remarks

Inspector: Girish Bhatt

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 15.0 ', caved @ 15.5 '
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LIght brown, very moist, medium dense, silty SAND

Reddish brown, moist, dense, silty SAND

Reddish brown, wet, medium dense, silty SAND

Pale brown, wet, medium dense, silty SAND

Gray, damp, very stiff, elastic SILT

Gray, damp, very stiff, elastic SILT

Gray, damp, hard, elastic SILT

Red, damp, very stiff, CLAY

Red, damp, very stiff, CLAY

Red, damp, very stiff, CLAY

Bottom of Boring @ 25.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

18

18

12

18

18

18

18

18

18

18

6 inches of topsoil.

6 - 7 - 5

9 - 17 - 23

8 - 5 - 5

10 - 11 - 10

9 - 9 - 12

7 - 9 - 12

10 - 13 - 17

9 - 11 - 15

9 - 13 - 16

8 - 13 - 14

W
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D
ep
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Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1
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N
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Surface Elevation: 171.9'

Location: Greenbelt, Maryland

E
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n
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Hole Diameter: 8 in

171.9

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility
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y
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ch
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)

Boring Number: B-03

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 4.7 ', caved @ 9.2 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-05-08

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 10.3 ', caved @ 22.5 '
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Reddish brown, moist, medium dense, clayey SAND (Fill).

Greenish gray, moist, medium dense, silty SAND (Fill).

Brown and reddish brown, moist, stiff, CLAY, with sand
(Fill).

Brown, moist, medium dense, silty SAND (Fill).

Brown and light brown, moist, medium dense, silty SAND.

Light brown and light gray, moist to wet, medium dense,
silty SAND.

Reddish brown, wet, medium dense, clayey SAND.

Reddish brown and light brown, wet, medium dense, silty
clayey SAND.

Reddish brown, wet, medium dense, silty SAND.

Reddish brown and brown, wet, medium dense, clayey
SAND.

Gray and yellowish brown, moist, hard, CLAY, possible iron
pan or hard pan.
Gray and yellowish brown, moist, hard, CLAY, possible iron
pan or hard pan.

Gray and yellowish brown, moist, hard, CLAY.

Gray and yellowish brown, moist, hard, CLAY.

Bottom of Boring @ 35.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

S-11

S-12

S-13

S-14

13

12

12

10

18

13

18

18

18

18

18

4

14

18

4 inches of topsoil.

Bulk sample collected from 1.0 to
10.0 feet.

Observed wet spoon.

17 - 12 - 9

8 - 9 - 10

6 - 6 - 5

13 - 9 - 6

8 - 10 - 7

7 - 8 - 8

9 - 13 - 16

12 - 9 - 14

7 - 8 - 9

7 - 9 - 11

17 - 42 - 70

50/4"

17 - 22 - 34

22 - 27 - 29
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D
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Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
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S
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N
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Surface Elevation: 182.8'

Location: Greenbelt, Maryland

E
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n
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t)

Hole Diameter: 8 in

182.8

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility
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y
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)

Boring Number: B-04

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 14.6 ', caved @ 15.2 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-01-08

Remarks

Inspector: Girish Bhatt

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 22.0 '
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Light brown, moist, medium dense, silty SAND (Fill)

Light brown, moist, loose, silty SAND (Fill)

Gray, moist, medium dense, silty SAND (Fill)

Light gray, moist, loose, silty SAND (Fill)

Light brown, moist, loose, silty SAND, with wood, possible
stump (Fill)

Wood, possible stump (Fill)

Pale brown, wet, medium dense, silty SAND

Pale brown, wet, loose, silty SAND

Pale brown, wet, medium dense, silty SAND

Pale brown, wet, very stiff, CLAY

Bottom of Boring @ 25.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

13

13

12

10

6

4

10

14

14

18

0 inches of topsoil.

Bulk sampled collected from 1.0 to
10.0 feet.

Rods bouncing on wood at 11 feet.

Wet spoon at 16 feet.

12 - 15 - 18

5 - 4 - 4

5 - 6 - 6

3 - 3 - 2

12 - 5 - 4

10 - 9 - 9

11 - 11 - 11

4 - 3 - 2

7 - 5 - 5

9 - 10 - 9

W
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D
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Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep
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t)

S
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N
um
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r

Surface Elevation: 180.6'

Location: Greenbelt, Maryland

E
le
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tio

n
(f

t)

Hole Diameter: 8 in

180.6

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
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y
(in

ch
es

)

Boring Number: B-05

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 10.0 ', caved @ 10.2 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-05-08

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 12.0 ', caved @ 15.3 '
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Reddish brown, moist, medium dense, clayey SAND, trace
gravel (Fill).

Reddish brown, moist, medium dense, clayey SAND, trace
gravel (Fill).

Light brown, moist, medium dense, silty SAND.

Light brown, moist, medium dense, silty SAND.

Light brown, wet, medium dense, silty SAND.

Light brown, wet, dense, silty SAND.

Light brown, wet, medium dense, silty SAND.

Light brown, wet, medium dense, silty clayey SAND.

Bottom of Boring @ 20.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

11

13

14

13

12

14

17

15

3 inches of topsoil.

Observed wet spoon.

3 - 13 - 17

8 - 13 - 17

8 - 11 - 9

9 - 10 - 9

10 - 9 - 20

10 - 13 - 27

6 - 12 - 17

6 - 9 - 9

W
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D
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th
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ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
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S
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N
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Surface Elevation: 180.7'

Location: Greenbelt, Maryland

E
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tio

n
(f

t)

Hole Diameter: 8 in

180.7

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
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y
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ch
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)

Boring Number: B-06

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 11.8 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Duane Addison

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  07-28-08

Remarks

Inspector: Girish Bhatt

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 11.8 '
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Brown and gray, moist, loose, silty SAND

Brown and gray, moist, medium dense, silty SAND

Light brown, wet, medium dense, poorly graded SAND

Light reddish brown, wet, medium dense, silty SAND

Red and gray, damp, stiff, CLAY, little sand

Red and gray, damp, very stiff, CLAY, little sand

Gray, damp, hard, CLAY

Gray, damp, hard, CLAY

Bottom of Boring @ 20.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

12

18

12

18

16

18

18

18

6 inches of topsoil.

3 - 3 - 5

9 - 8 - 7

7 - 8 - 8

10 - 9 - 10

4 - 4 - 10

10 - 11 - 10

17 - 18 - 16

18 - 17 - 19

W
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D
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ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1
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N
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Surface Elevation: 172.5'

Location: Greenbelt, Maryland

E
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Hole Diameter: 8 in

172.5

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
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er

y
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es

)

Boring Number: B-07

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: N/A

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-06-08

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 5.4 ', caved @ 5.5 '
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Brown, moist, medium dense, silty clayey SAND (Fill).

Brown and reddish brown, moist, stiff, CLAY, with sand
(Fill).

Reddish brown and brown, moist, medium stiff, CLAY,
trace sand and wood (Fill).

Brown, moist, medium dense, silty SAND (Fill).

Reddish brown, medium dense, silty SAND.

Light brown, moist, medium dense, silty SAND.

Light brown, wet, medium dense, silty SAND.

Light brown, wet, medium dense, silty SAND.

Reddish brown, wet, loose, silty SAND.

Reddish brown and light brown, wet, very loose, silty SAND.

Bottom of Boring @ 25.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

10

8

18

12

14

14

13

15

18

18

2 inches of topsoil.

Bulk sample collected from 1.0 to
10.0 feet.

Observed wet spoon.

7 - 5 - 6

4 - 4 - 6

3 - 3 - 5

10 - 10 - 8

10 - 8 - 6

7 - 6 - 6

5 - 5 - 6

6 - 7 - 8

4 - 4 - 5

3 - 1 - 1

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 184.9'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

184.9

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: B-08

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 17.0 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  07-31-08

Remarks

Inspector: Girish Bhatt

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 17.0 '
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Brown, moist, medium dense, silty SAND (Fill).

Brown, moist, loose, silty SAND, trace clay and gravel (Fill).

Gray and brown, moist, sandy silty CLAY, trace wood (Fill).

Brown, moist, medium dense, silty SAND.

Brown and reddish brown, moist, medium dense, clayey
SAND.

Brown and light brown, moist, medium dense, silty SAND.

Light brown, wet, medium dense, silty SAND.

Light brown, wet, medium dense, silty clayey SAND.

Light brown, wet, medium dense, silty clayey SAND.

Reddish brown, wet, medium dense, silty SAND.

Bottom of Boring @ 25.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

3

7

14

18

18

18

14

18

18

18

2 inches of topsoil.

Two attempts.

Observed wet spoon.

7 - 9 - 11

4 - 4 - 6

6 - 6 - 8

8 - 11 - 12

11 - 13 - 10

8 - 9 - 13

7 - 10 - 14

8 - 10 - 13

11 - 13 - 12

10 - 8 - 7

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 185.2'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

185.2

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: B-09

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 16.8 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  07-30-08

Remarks

Inspector: Girish Bhatt

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 19.5 '
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Reddish brown, stiff, damp, sandy silty CLAY (Fill)

Reddish brown, damp, medium stiff, sandy silty CLAY (Fill)

Reddish brown and gray, moist, medium stiff, CLAY, little
sand and organic matter (Fill)

Gray, moist, medium stiff, CLAY, trace gravel (Fill)

Brown, very moist, stiff, CLAY, trace gravel (Fill)

Brown, very moist, medium stiff, sandy CLAY, trace organic
matter (Fill)

Brown, red and gray, moist, medium dense, SAND, with
clay pods, trace organic matter (Fill)

Pale brown, damp, medium dense, poorly graded SAND,
trace silt

Pale brown, moist, dense, silty SAND

Pale reddish brown, wet, medium dense, silty SAND

Pale reddish brown, wet, dense, silty SAND

Dark red and gray, damp, hard, CLAY

Red, moist, hard, sandy CLAY

Dark red, purple and gray, damp, hard, CLAY

Bottom of Boring @ 35.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

S-11

S-12

S-13

S-14

8

4

8

12

18

18

18

13

18

18

18

18

12

18

 0 inches of topsoil

Bulk sampled collected from 1.0 to
10.0 feet.

Sample recovered on second
attempt

8 - 6 - 5

4 - 3 - 3

4 - 3 - 2

4 - 2 - 5

4 - 5 - 5

3 - 3 - 3

3 - 5 - 17

9 - 12 - 17

20 - 21 - 23

6 - 6 - 8

17 - 18 - 20

17 - 23 - 25

20 - 27 - 26

17 - 28 - 32

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 193.9'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

193.9

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: B-10

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 15.7 ', caved @ 22.4 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-05-08

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 30.7 ', caved @ 31.2 '
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Gray and light brown, very moist, medium stiff, CLAY, little
sand

Gray and light brown, moist, very stiff, sandy SILT

Light gray, wet, medium dense, silty fine SAND

Red and gray, moist, very stiff, CLAY

Red and gray, moist, very stiff, CLAY

Red and gray, damp, very stiff, CLAY

Red and gray, damp, very stiff, CLAY

Red and gray, damp, very stiff, CLAY

Red and gray, very moist, very stiff, CLAY, little sand

Red, moist, hard, CLAY

Bottom of Boring @ 25.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

14

15

16

16

12

12

13

13

5

3

4 inches of rootmat

2 - 2 - 3

5 - 6 - 10

4 - 4 - 6

6 - 7 - 10

4 - 6 - 9

7 - 9 - 11

6 - 9 - 13

9 - 11 - 17

9 - 13 - 16

12 - 16 - 27

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 170.7'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

170.7

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: B-11

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 1.5 ', caved @ 5.2 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-29-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 7.2 ', caved @ 9.7 '
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Brown and gray, moist, stiff, sandy SILT

Brown and gray, moist, very stiff, sandy SILT

Reddish brown, wet, medium dense, silty SAND, little gravel

Light brown, wet, loose, silty SAND

Light brown, wet, medium dense, clayey SAND, with seams
of gray clay

Pale gray, wet, loose, fine SAND, little silt

Light brown, wet, medium dense, fine SAND, little silt

Light brown, wet, loose, fine SAND, little silt

LIght brown, wet, medium dense, fine SAND, little silt

Reddish brown, wet, medium dense, fine SAND, little silt

Red and gray, damp, hard, CLAY

Red and gray, damp, hard, CLAY

Red and gray, damp, hard, CLAY

Red and gray, damp, hard, CLAY

Bottom of Boring @ 35.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

S-11

S-12

S-13

S-14

18

16

17

16

18

18

18

18

18

16

18

13

18

18

6 inches of rootmat

Wet @ 6.0 feet

Bulk sample collected from 1.0 to
8.5 feet

2 - 4 - 9

8 - 14 - 13

10 - 12 - 7

4 - 4 - 4

5 - 5 - 7

3 - 3 - 3

5 - 6 - 6

4 - 4 - 5

5 - 7 - 6

4 - 8 - 4

8 - 14 - 18

9 - 16 - 19

13 - 23 - 35

18 - 23 - 35

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 173.2'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

173.2

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: B-12

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 0.0 ', caved @ 5.0 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-23-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 4.2 ', caved @ 6.5 '
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Light reddish brown, moist, loose, silty clayey SAND

Reddish brown, moist, medium dense, fine SAND, little silt

Light brown, wet, loose, fine SAND, trace silt

Light reddish brown, wet, medium dense, fine SAND, with
clay

Reddish brown, wet, very dense, fine SAND, little silt

Light brown, wet, dense, fine SAND, little silt

Red and gray, damp, stiff, CLAY

Red and gray, moist, very stiff, sandy SILT

Red and gray, moist, hard, CLAY, with seams wet fine sand

Red and gray, damp, stiff, CLAY

Bottom of Boring @ 25.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

12

17

15

16

16

16

18

18

18

18

5 inches of rootmat

Wet at 6.0 feet.

2 - 2 - 2

7 - 8 - 9

5 - 4 - 5

7 - 11 - 15

14 - 30 - 56

28 - 21 - 17

6 - 3 - 6

8 - 11 - 15

12 - 17 - 19

11 - 17 - 15

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 175.1'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

175.1

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: B-13

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs:

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-30-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 2.5 '
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Reddish brown, moist, stiff, sandy SILT (Fill)

Red, moist, stiff, CLAY, with sand (Fill)

Gray and dark brown, moist, medium stiff, CLAY, little
sand, trace organic matter (Fill)

Dark brown, moist, medium stiff, SILT, little sand (Fill)

Light reddish brown, moist, medium dense, silty SAND

Light reddish brown, moist, medium dense, fine SAND, little
silt

Red and gray, very moist, loose, clayey SAND, with gravel

Pale brown, very moist, medium dense, silty fine SAND

Light brown, moist, medium dense, fine SAND, little silt

Light brown, wet, medium dense, fine SAND, little silt

Red and gray, very moist, soft, CLAY

Red and gray, damp, very stiff, CLAY

Gray and light brown, damp, hard, CLAY

Yellow brown, moist, very stiff, CLAY, little fine sand

Bottom of Boring @ 35.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

S-11

S-12

S-13

S-14

14

13

10

18

16

18

14

16

16

18

15

13

18

14

5 inches of rootmat

Bulk sample collected from 1.0 to
8.5 feet

4 - 4 - 4

4 - 4 - 5

2 - 2 - 5

4 - 3 - 3

6 - 7 - 10

12 - 10 - 6

3 - 2 - 5

10 - 9 - 7

5 - 6 - 8

6 - 4 - 6

WOR/12" - 3

7 - 8 - 10

14 - 20 - 22

9 - 9 - 8

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 183.2'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

183.2

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: B-14

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs:

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-30-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 18.0 ', caved @ 18.3 '
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Brown and gray, moist, stiff, sandy CLAY

Brown and pale gray, damp, very stiff, CLAY, little sand

Light brown, wet, medium to fine SAND, trace silt

Light reddish brown, wet, medium dense, medium to fine
SAND, little silt

Pale brown, wet, medium dense, fine SAND, little silt

Light reddish brown, wet, medium dense, fine SAND, little
silt

Pale brown, wet, medium dense, fine SAND, little silt

Light reddish brown, wet, dense, fine SAND, little silt, few
clasts or red clay, trace of ironite

Light brown, very moist, medium dense, silty SAND

Red and gray, damp, hard, CLAY

Red and gray, damp, hard, CLAY

Red and gray, damp, hard, CLAY

Bottom of Boring @ 30.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

S-11

S-12

16

16

16

18

14

13

16

18

18

18

18

10

4.5 inches of rootmat

Wet @ 6.0 feet

2 - 4 - 8

7 - 12 - 15

7 - 8 - 9

8 - 9 - 6

7 - 7 - 10

7 - 8 - 7

5 - 6 - 9

5 - 4 - 8

7 - 8 - 18

7 - 4 - 8

13 - 23 - 38

17 - 23 - 33

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
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S
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N
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Surface Elevation: 175.2'

Location: Greenbelt, Maryland

E
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n
(f

t)

Hole Diameter: 8 in

175.2

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: B-15

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 5.5 ', caved @ 5.9 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-23-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 5.4 ', caved @ 5.7 '
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Light to pale brown, damp, fine SAND, trace silt

Bottom of Boring @ 7.0 ft

4 inches of topsoil.

Percolation test performed by
Smoyer Home Improvements and
observed by Prince George's
County Health Department.  See
test report provided by Prince
George's County Health Dept
dated May 7, 2009 for details
(Application No. 2874-2009).
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D
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 (
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Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep
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t)

S
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N
um
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r

Surface Elevation: 179.5' (est)

Location: Greenbelt, Maryland

E
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tio

n
(f

t)

Hole Diameter: 8 in

179.5

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
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y
(in

ch
es

)

Boring Number: PT-1

Drilling Company: Smoyer Home Improvements

Water Level After 24 hrs:

Hammer Weight/Drop: N/A/N/A

Driller: Jerome Smoyer

Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-17-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hand Auger

Water Level at Completion: Dry, caved @ 7.0 '
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Light to pale brown, damp, fine SAND, trace silt

Bottom of Boring @ 7.0 ft

3 inches of rootmat

Percolation test performed by
Smoyer Home Improvements and
observed by Prince George's
County Health Department.  See
test report provided by Prince
George's County Health Dept
dated May 7, 2009 for details
(Application No. 2874-2009).

W
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ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
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t)

S
am
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er

N
um
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r

Surface Elevation: 179.5' (est)

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

179.5

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
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ch
es

)

Boring Number: PT-2

Drilling Company: Smoyer Home Improvements

Water Level After 24 hrs:

Hammer Weight/Drop: N/A/N/A

Driller: Jerome Smoyer

Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-17-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hand Auger

Water Level at Completion: Dry, caved @ 7.0 '
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Light to pale brown, damp, fine SAND, trace silt

Bottom of Boring @ 7.0 ft

3 inches of rootmat

Percolation test performed by
Smoyer Home Improvements and
observed by Prince George's
County Health Department.  See
test report provided by Prince
George's County Health Dept
dated May 7, 2009 for details
(Application No. 2874-2009).
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ed

D
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Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep
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t)

S
am
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er

N
um

be
r

Surface Elevation: 178.5' (est)

Location: Greenbelt, Maryland

E
le
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tio

n
(f

t)

Hole Diameter: 8 in

178.5

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
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y
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ch
es

)

Boring Number: PT-3

Drilling Company: Smoyer Home Improvements

Water Level After 24 hrs:

Hammer Weight/Drop: N/A/N/A

Driller: Jerome Smoyer

Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-17-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hand Auger

Water Level at Completion: Dry, caved @ 7.0 '
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Light brown, damp, loose, silty SAND

Light brown, moist, poorly graded SAND, trace silt

Bottom of Boring @ 5.0 ft

S-1

S-2

12

14

3 - 4 - 3

3 - 3 - 4

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 169.3'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

169.3

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec
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y
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es

)

Boring Number: R-01

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 3.5 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-07-08

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 3.1 '
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Light reddish brown, damp, loose, silty SAND

Light brown, moist, loose, poorly graded SAND

Bottom of Boring @ 5.0 ft

S-1

S-2

10

12

3 - 2 - 3

3 - 3 - 4

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 183.8'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

183.8

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
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y
(in

ch
es

)

Boring Number: R-02

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 3.1 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-07-08

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 3.0 '
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Brown, moist, medium dense, silty clayey SAND, trace
gravel & brick pieces (Fill).

Reddish brown, moist, stiff, CLAY.

Bottom of Boring @ 5.0 ft

S-1

S-2

12

10

2 inches of topsoil.

7 - 10 - 10

6 - 4 - 6

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 179.2'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

179.2

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
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y
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ch
es

)

Boring Number: R-03

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 2.5 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Duane Addison

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  07-28-08

Remarks

Inspector: Girish Bhatt

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 2.2 '
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Red and reddish brown, moist, medium dense, silty SAND.

Red and reddish brown, moist, medium dense, silty SAND.

Bottom of Boring @ 5.0 ft

S-1

S-2

9

14

6 inches of asphalt.

3 inches of sand and gravel.

Bulk sample collected from 1.0 to
5.0 feet.

6 - 11 - 10

12 - 14 - 14

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
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t)

S
am

pl
er

N
um

be
r

Surface Elevation: 193.4'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

193.4

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
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y
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ch
es

)

Boring Number: R-04

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Backfilled upon completion.

Hammer Weight/Drop: 140 lb/30 in

Driller: Duane Addison

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  07-28-08

Remarks

Inspector: Girish Bhatt

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 2.2 '
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Reddish brown, soft, CLAY, with sand (FIll).

Reddish brown and gray, moist, stiff, CLAY, with sand (Fill).

Reddish brown and gray, moist, stiff, CLAY, with sand (Fill).

Brown, moist, medium dense, silty SAND (Fill).

Brown, moist, medium dense, silty SAND.

Brown and gray, moist, medium dense, silty SAND.

Brown, moist, dense, silty SAND.

Brown, moist to wet, loose, silty SAND.

Bottom of Boring @ 20.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

10

12

12

10

18

13

16

10

2 inches of topsoil.

Bulk sample collected from 1.0 to
8.5 feet.

2 - 1 - 2

3 - 4 - 6

4 - 6 - 6

9 - 11 - 13

9 - 10 - 10

7 - 5 - 6

14 - 20 - 14

5 - 4 - 4

W
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th
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Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep
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S
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N
um
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r

Surface Elevation: 193.0'

Location: Greenbelt, Maryland

E
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n
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t)

Hole Diameter: 8 in

193

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
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y
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es

)

Boring Number: R-05

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 14.1 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-01-08

Remarks

Inspector: Girish Bhatt

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 15.5 '
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Light reddish brown, damp, medium dense, silty SAND, little
gravel (Fill)

Red, damp, very stiff, sandy SILT (Fill)

Light brown, moist, medium dense, silty SAND (Fill)

Pale brown, moist, very stiff, SILT, little sand (Fill)

Light brown, very moist, medium dense, silty SAND (Fill)

Dark brown, very moist, very stiff, CLAY, little organic
matter and gravel (Fill)

Bottom of Boring @ 15.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

10

10

18

12

18

15

Bulk sampled collected from 1.0 to
10.0 feet.

10 - 12 - 8

8 - 9 - 8

7 - 8 - 9

8 - 8 - 8

7 - 9 - 11

8 - 12 - 14

W
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D
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ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
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er

N
um

be
r

Surface Elevation: 184.8'

Location: Greenbelt, Maryland

E
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n
(f

t)

Hole Diameter: 8 in

184.8

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
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ov
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y
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ch
es

)

Boring Number: R-06

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 13.1 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-07-08

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: N/A
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Dark brown, moist, very stiff, CLAY, with sand, organic
matter and gravel (Fill)

Dark brown, very moist, medium stiff, CLAY, with sand,
trace organic matter (Fill)

Dark brown, very moist, stiff, CLAY, with sand, trace
organic matter (Fill)

Dark brown, very moist, stiff, CLAY, with sand, trace
organic matter (Fill)

Dark brown, moist, stiff, CLAY, little sand, trace organic
matter (Fill)

Brown, very moist, stiff, CLAY, little sand, trace organic
matter (Fill)

Light brown, moist, dense, silty SAND

Light brown, very moist, very dense, silty SAND

Bottom of Boring @ 20.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

12

10

18

18

14

18

18

18

Bulk sampled collected from 1.0 to
10.0 feet.

7 - 8 - 11

3 - 3 - 4

3 - 4 - 5

4 - 5 - 5

5 - 5 - 5

4 - 4 - 4

8 - 23 - 20

13 - 27 - 23

W
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D
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th
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ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am
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er

N
um
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r

Surface Elevation: 191.8'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

191.8

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: R-07

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 16.8 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-07-08

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: N/A
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Reddish brown, moist, stiff, silty SAND

Light reddish brown, very moist, medium dense, fine SAND,
little silt

Bottom of Boring @ 5.0 ft

S-1

S-2

17

18

5 inches of rootmat

Bulk sample collected from 1.0 to
5.0 feet

2 - 3 - 6

5 - 6 - 8

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 176.0'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

176

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: R-08

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs:

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-30-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 2.5 '
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Reddish brown, very moist, very loose, clayey SAND

Reddish brown, moist, medium dense, fine SAND, little silt

Bottom of Boring @ 5.0 ft

S-1

S-2

14

15

5 inches of rootmat.

Bulks sample collected from 1.0 to
5.0 feet.

1 - 1 - 1

6 - 10 - 7

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 175.9'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

175.9

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: R-09

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs:

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-30-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 2.5 '
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Light brown, damp, medium dense, silty SAND

Reddish brown, moist, loose, silty SAND

Light brown, very moist, medium dense, poorly graded
SAND, little silt

Light brown, very moist, medium dense, silty SAND

Bottom of Boring @ 10.0 ft

S-1

S-2

S-3

S-4

12

14

16

12

Infiltration test performed @ 3.5
feet.

6 - 8 - 8

5 - 4 - 5

4 - 6 - 12

7 - 6 - 8

W
at

er
/C
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ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
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t)

S
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er

N
um
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r

Surface Elevation: 172.3'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

172.3

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
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ov
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y
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ch
es

)

Boring Number: S-01

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 7.0 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-07-08

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 6.8 ', caved @ 7.0 '
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Reddish brown, damp, loose, poorly graded SAND, little silt

Reddish brown, damp, loose, silty SAND

Dark reddish brown, moist, medium stiff, sandy SILT

Reddish brown, moist, dense, silty SAND, little gravel, trace
ironite and cemented sand

Bottom of Boring @ 10.0 ft

S-1

S-2

S-3

S-4

10

12

18

14

3 - 2 - 3

3 - 3 - 4

3 - 3 - 4

15 - 14 - 18

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am
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er

N
um

be
r

Surface Elevation: 178.4'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

178.4

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: S-02

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: Dry, caved @ 7.4 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  08-07-08

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 7.3 '

Blows/6"
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Reddish brown, moist, sandy SILT

Reddish brown, moist, poorly graded SAND, with silt

Bottom of Boring @ 5.0 ft

S-1

4 inches of rootmat

Infiltration test performed @ 3.0
feet.

W
at

er
/C
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ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 182' (est)

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 3.5 in

182

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: S-02A

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs:

Hammer Weight/Drop: N/A/N/A

Driller: Jason Kolenda

Grab Sample
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  05-05-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hand Auger

Water Level at Completion: Dry, caved @ 5.0 '

Blows/6"
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Light to pale brown, damp, fine SAND, trace silt

Fragments of ironstone at 4.5 feet.

Bottom of Boring @ 4.5 ft

3 inches of rootmat

Test hole abandoned for
percolation test due to ironstone
fragments per direction of the
Sanitarian.

W
at

er
/C

av
ed

D
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Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
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t)

S
am
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er

N
um

be
r

Surface Elevation: 179' (est)

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

179

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
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ch
es

)

Boring Number: SOH-1

Drilling Company: Smoyer Home Improvements

Water Level After 24 hrs:

Hammer Weight/Drop: N/A/N/A

Driller: Jerome Smoyer

Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-17-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hand Auger

Water Level at Completion: Dry, caved @ 4.5 '
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Gray and light brown, very moist, soft, sandy CLAY

Gray and light brown, wet, loose, clayey SAND

Light gray, wet, medium dense, silty fine SAND

Red and gray, damp, very stiff, CLAY

Red and gray, damp, very stiff, CLAY

Red and gray, damp, very stiff, CLAY

Bottom of Boring @ 15.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

18

18

18

14

12

12

4 inches of rootmat

1 - 1 - 2

4 - 4 - 5

5 - 7 - 10

9 - 11 - 14

6 - 9 - 11

6 - 7 - 10

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 166.3'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

166.3

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: SWM-1

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 0.0 ', caved @ 4.0 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-29-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: 8.5 ', caved @ 10.3 '

Blows/6"
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Light brown, moist, loose, silty fine SAND

Light reddish brown, very moist, medium dense, silty fine
SAND

Light brown and reddish brown, very moist, medium dense,
clayey SAND

Light brown, very moist, medium dense, silty fine SAND

Brown, moist, hard, SILT

Red and gray, damp, hard, CLAY

Bottom of Boring @ 15.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

16

18

14

5

18

10

2 - 3 - 6

7 - 10 - 11

7 - 6 - 7

7 - 9 - 12

9 - 13 - 17

12 - 17 - 23

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 167.2'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

167.2

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: SWM-2

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 2.0 ', caved @ 4.3 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-29-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 7.0 '
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Gray and light brown, moist, medium dense, silty SAND

Gray and light brown, moist, medium dense, silty SAND

Gray and light brown, damp, very stiff, CLAY

Red and light brown, damp, very stiff, CLAY

Gray and light brown, damp, hard, CLAY, with seams of
silty sand

Red, damp, hard, CLAY

Bottom of Boring @ 15.0 ft

S-1

S-2

S-3

S-4

S-5

S-6

18

18

16

10

8

14

4 inches of rootmat.

Bulk sample collected from 1.0 to
5.0 feet.

2 - 3 - 8

7 - 9 - 10

5 - 7 - 10

5 - 9 - 11

7 - 12 - 18

9 - 13 - 17

W
at

er
/C

av
ed

D
ep

th
 (

ft)

Description

Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1

D
ep

th
(f

t)

S
am

pl
er

N
um

be
r

Surface Elevation: 168.2'

Location: Greenbelt, Maryland

E
le

va
tio

n
(f

t)

Hole Diameter: 8 in

168.2

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility

R
ec

ov
er

y
(in

ch
es

)

Boring Number: SWM-3

Drilling Company: EBA Engineering, Inc.

Water Level After 24 hrs: 0.9 ', caved @ 2.4 '

Hammer Weight/Drop: 140 lb/30 in

Driller: Matt Voelker

= Split Spoon
Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-29-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hollow Stem Auger

Water Level at Completion: Dry, caved @ 7.4 '
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EBA Engineering, Inc.
4813 Seton Drive
Baltimore, Maryland 21215
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Light to pale brown, damp, fine SAND, trace silt

Bottom of Boring @ 13.0 ft

3 inches of rootmat

This water table observation hole
was for the purpose of developing
the percolation test depths.  See
test report provided by Prince
George's County Health Dept
dated May 7, 2009 for details
(Application No. 2874-2009).
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Caved Depth At Completion
Water Level After 24 hrs

Sheet: 1 of 1
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Surface Elevation: 177' (est)

Location: Greenbelt, Maryland

E
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Hole Diameter: 8 in

177

Caved Depth After 24 hrs

Project: NASA Shipping & Receiving Facility
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Boring Number: WT-1

Drilling Company: Smoyer Home Improvements

Water Level After 24 hrs: Dry, caved @ 13.0 '

Hammer Weight/Drop: N/A/N/A

Driller: Jerome Smoyer

Water Level At Completion

Job Number: 2554C2339

Date Drilled:  04-16-09

Remarks

Inspector: Jason Kolenda

RECORD OF SUBSURFACE EXPLORATION

Boring Method: Hand Auger

Water Level at Completion: Dry, caved @ 13.0 '
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EBA Engineering, Inc.
4813 Seton Drive
Baltimore, Maryland 21215
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