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Memo              
TO:  Edward Snoble (Jenkins Group) 
 
FROM:  Doug Le Do/David Carchedi 
 
DATE:  November 26, 2008 
 
FILE NO.: 32608.08 
 
RE:  Geotechnical Design Comments/Recommendations 

Naval Submarine Base New London 
  Proposed Commissary Improvements 
  Groton, Connecticut 
 

GZA has prepared this memorandum in response to comments in an email sent on Monday, November 
24, 2008, to our Geotechnical Report, dated November 7, 2008.  Answers to comments are addressed 
below: 
 
From Civil Engineer: 
 

1.  Provide an acceptable Plasticity Index range for the fill materials. 
 

Fill materials recommended for the site, as described in the “Materials” section of 
the geotechnical report should be course grained granular soils having less than 10 % 
passing the No. 200 sieve size.  Therefore, there is no plasticity index range associated 
the proposed fill materials. 

 
2.  Rock coring was only performed at boring B-20.  Why was rock not cored at B-16?  It is 
difficult to make determination of rock condition based on a single coring.  GZA proposal 
indicated that five feet of rock will be cored at two of the boring locations if encountered 
within the proposed drilling depths.  

 
Due to time constraints in the field during the drilling phase, rock was not cored in 

boring B-16.  However, it is likely that bedrock was encountered in boring B-16 at a 
depth of approximately 20 feet below existing ground surface.  Apparent bedrock outcrop 
was observed at the ground surface between boring B-14 and Growler Avenue.  It should be 
noted that bedrock in this area is highly irregular and elevations may change dramatically 
between the test boring locations. If bedrock is encountered during excavation for 
foundations, it will likely have to be blasted or if small enough may be able to be removed 
using a hoe ram.  Bedrock should be removed to at least one foot below the bottom of 
footings.   While a bearing pressure of 20,000 PSF could be used for rock, it would be difficult 
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to redesign footings based on field conditions.  Therefore, it is recommended that all footings 
be designed for a bearing pressure of 4,000 PSF.   

 
From Structural Engineer: 
 

1.  Page 7 - Seismic paragraph.  The analysis performed assumed an earthquake of 
magnitude 6.5 and maximum ground acceleration of 0.14g.  The Soils Engineer shall verify 
that the required design parameters of Ss=21%g and S1=6%g are equivalent to the 
earthquake magnitude listed. The Ss and S1 values are design numbers required to be 
used by the UFC 3-310-01 for Structural Load Data. 

 
In our liquefaction analyses, we used conservative design parameters.  Therefore 

we used a Site Class E, maximum ground acceleration of 0.14 g.  However, based on the 
boring information within the proposed building area and in accordance with Section 
1613.5.5 of the 2006 International Building Code the average velocity of shear waves for the 
depth interval of 100 feet below the proposed footings is between 600 to 1,200 ft/sec 
corresponding to a Site Class D. The following seismic design values, as described in our 
Geotechnical Report, in accordance with the 2006 International Building Code, Section 1613, 
should be used at the site: 
 

  Definition      Value 
  
  Site Class      D 

 Maximum Considered Earthquake Spectral Response  
  Accelerations for short period (Sms)  0.223g 

  Maximum Considered Earthquake Spectral Response  
   Accelerations for 1 second (Sm1)   0.092 g 
  Shear Wave Velocity (vS)     600 to 1,200 ft/sec 

 
2.  Page 8 - Definition.  The criteria list must conform to UFC 3-310-01.  The required 
design values for earthquake are Ss=21%g, and S1=6%g.  Revise criteria as required. 

 
See answer above. 

 
3.  General Question.  The building exterior foundations will be set 3.5' minimum below 
finished grade.  The foundation excavations will extend down to the bottom of foundation 
elevations and is required to be heavily surface compacted.  Is there a minimum distance 
the heavy surface compaction shall occur beyond the footing edges?  A similar condition 
will occur during the existing building demolition.  Does the evacuation and heavy surface 
compaction need to occur beyond the building element removal?  

 
Foundation excavation in undistributed natural soils generally extends to a lateral 

extent of a minimum of about 2 feet from the outside edge of footing.  Only the footing 
area needs to be surface compacted, however, the entire footing excavation is usually 
treated.  To insure that the actual footing footprint is properly compacted, the earthwork 
specification could call for additional compaction to a two foot lateral distance beyond 
the footing edges.   
  
 All unsuitable materials, including topsoil, asphalt, probable fill, and old foundations 
and utilities should be removed from the building area to a limit defined by a 1 horizontal to 
1 vertical slope extending downward and outward from two feet outside the edges of the 
exterior footings to firm natural soils.  The excavated subgrade should then be heavily 
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surface compacted with a minimum of six passes of a hand-operated vibratory plate/roller 
compactor having a drum weight of at least 1,000 pounds.  Care must be taken if the soils 
are wet so as not to cause weaving and softening of the subgrade.  Subsequent to the 
surface compaction, the excavation can be backfilled to the foundation elevation so that 
footings can be constructed on the newly prepared subgrade and backfilled upon completion.  
As an alternate, the building area can be backfilled to the base course level and then re-
excavated for foundation construction.  Where necessary, the excavations should be 
backfilled with compacted “Sand-Gravel Fill” or “Granular Fill” up to the design elevation of 
bottom of footings or slabs. 
 
 Fill placed outside the building area, beyond the 1H:1V slope defined above, should 
consist of "Granular Fill" compacted to 92 percent of the modified Proctor density except 
where it is placed as either the subbase or base course for pavement, or as structural 
backfill for retaining walls.   
 
4.  General Question.  Are there any special requirements for deep excavations and 
compaction requirements.  The demolition at the existing building could lead to deep 
excavations that require deep fills. 

 
 Due to the sandy glacial outwash subsurface conditions above the groundwater 
table, OSHA minimum standards for excavations in “Type C soils” (granular soils) require 
excavation slopes to be no greater than 1 ½ horizontal to 1 vertical ratio.  For an excavation 
of ten feet in depth, an open cut width would be about 40 feet wide at the ground surface.  
Due to the proximity of the existing roadways and utilities, a temporary earth support system 
may be required during the demolition of the existing buildings. If excavations extend to 
below the ground water table, the excavation support must be designed by a Professional 
Geotechnical Engineer. 

 
One option for earth support for excavation above the water table consists of a 

system of H-piles, timber lagging, and tieback soil anchors as required.  As the soils are 
excavated, timber lagging is placed between the H-piles and tieback anchors are installed 
through the H-piles or through wales spanning between the H-piles.  Care will have to be 
taken in the design of the anchors in order to avoid existing utilities and the foundations of 
adjacent buildings.  Interior rakers or cross-lot bracing can be used as an alternate to 
tiebacks. 

 
 An alternative system to the installation of H-piles and lagging would be the use of 
steel sheet piles in combination with tieback anchors, if required. This option is more 
applicable for excavations that extend below the groundwater table. Once the sheet piles 
are driven to the required depth, the anchors are drilled horizontally through the sheet piles 
and into the retained soil.  As stated above, interior rakers or cross-lot bracing can be used 
as an alternate to tiebacks.  In either case, vibration levels and subsidence due to driving of 
the steel H-piles or sheeting should be monitored. 

 
5.  A recommendation for vapor retarders and/or vapor barriers below interior slabs is 
needed. 
 
 It is recommended that the ground level building slab be underlined by a minimum 
10 mil vapor barrier which conforms to AASTM E 1745, Class A or B.  The membrane 
should have a water-vapor permeance rate no greater than 0.012 perms when tested in 
accordance with ASTM E 154, Section 7.  The vapor barrier shall be placed over prepared 
base material.  It should be noted, that the applicable building code may have other 
requirements such as foam insulation.  



 Page 4 

 
From Architect: 
 

1.  Page 1 BACKGROUND references "... expansion of existing commissary building...".  A 
new Commissary is proposed for this site.  Expansion on the existing commissary is no 
longer being considered. 

 
Agree. 

 
2.  Page 3 "Fine Sand Outwash", line 3 references borings B-16 and B-20 where probable 
bedrock and bedrock were encountered at a depth of 20 feet and 7 feet respectively.  Line 
8 indicates that "... and B-20 between depths of approximately 15 feet and 20 feet where 
loose sands...".  The latter appears to be the incorrect reference.  Also, if rocking coring 
was made at B-16 wouldn't bedrock have been confirmed? 

 
Due to time constraints in the field during the drilling phase, rock was not cored in 

boring B-16.  However, it is likely that bedrock was encountered in boring B-16 at a 
depth of approximately 20 feet below existing ground surface.  Bedrock outcrop was 
observed at the ground surface between boring B-14 and Growler Avenue.  It should be 
noted that bedrock in this area is highly irregular and elevations may change dramatically 
between the test boring locations.   Refer to question #2 above by the Civil Engineer for 
additional information.  All of the borings listed, encountered “loose sand” between 
approximately 15 and 20 feet below ground surface. 

 
3.  Page 10, first paragraph, last line, states "...access roadways.". Please clarify. 

 
This is in regards to access roadways, other than parking lots, were heavier 

traffic volumes and truck traffic would require a “Heavy Duty” pavement section. 
 

4.  I can find nothing in the report that indicates that soil samples were screened for 
volatile organic compounds using a photo-ionization meter. 

 
All soil samples recovered during the exploration program were screened for Total 

Volatile Organic Compounds (TVOCs) with an OVM Model 580B photo-ionization detector 
(PID) equipped with a 10.6 eV lamp and jar-head space technique.  The PID measures 
relative levels of TVOCs referenced to an isobutylene-in-air-standard.  Although the PID 
screening cannot be directly used to quantify VOC concentrations or to identify individual 
compounds, the results can serve as a relative indicator of VOC levels. The PID readings 
were inadvertently left off of the boring logs due to “not detect” (ND) readings.   The TVOC 
screening results are provided on the revised attached boring logs.  All readings were 
observed to be below the instruments detection limit of 1 part per million vapors (ppmv). 

 
 
Please do not hesitate to contact us if you have any questions or require further information. 
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GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-10
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±25' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/29/08 DATE END 10/29/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/29/08 11:00 ±7' N/A 0.0hr
HAMMER FALLING 24 IN.
CASING SIZE: 3" OTHER: CLAY BASED DRILLING MUD
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/18" 0-2' 35-15 Medium dense, brown, fine to coarse SAND, some fine to coarse 4"                  ASPHALT

12-10 Gravel , little Silt. (SW)

ND S-2 24/16" 2-4' 12-14 ±2.5'                     FILL

12-14

5 ND S-3 24/8" 4-6' 29-17

20-17

10 ND S-4 24/13" 9-11' 9-11 Medium dense, tan, fine to coarse SAND, trace Silt (wet)(sm)

11-11

SAND

15 ND S-5 24/10" 14-16' 6-4 Loose, tan, fine SAND, little Silt (wet) (SM)

5-7

ND S-6 24/24" 19-21' 6-6 Medium Dense, tan, fine SAND, little Silt (wet) (SM)

20 6-9

ND S-7 24/20" 24-26' 8-9 Medium dense, tan, fine SAND, some Silt (wet) (SM)

25 7-8 ±26'

End of Exploration at ±26'

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-10

Medium dense, tan, fine to medium SAND, trace  Silt (SM)

Dense, tan, fine to medium SAND, trace Silt (SM)

2.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-11
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.02
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±23' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/27/08 DATE END 10/27/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/27/08 3:00 ±7.0' N/A 0.0hour
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4" HSA
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/20" 0-2 7/7 Medium dense, tan, fine to medium SAND, trace fine Gravel, 5"                  ASPHALT

6/7 little Silt (SM)

ND S-2 24/22" 2-4 7/8 Medium dense, tan, fine to medium SAND, little Silt (SW)

9/11

5 ND S-3 24/20" 4-6 6/6 Medium dense, tan, fine to medium SAND, little Silt (SW)

6/7 SAND

10 ND S-4 24/22" 9-11' 3/3 Loose, tan, fine to coarse SAND, trace Silt (wet) (SW)

4/4 ±11'

                                      END OF EXPLORATION @ 11'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING NO. B-11

2.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-12
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±29' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/28/08 DATE END 10/28/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/28/08 Not Encountered
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4" HSA
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/14" 0-2 1-2 Loose, Light brown, fine SAND, little Silt trace  fine Gravel, 6"            TOPSOIL/LOAM

3-2 trace Organics (SM)

ND S-2 24/12" 2-4 2-3 Loose, tan, fine to medium SAND, little Silt (SM)

4-7

5 ND S-3 24/18" 4-6 7-8 Medium dense, tan, fine SAND, little Silt (SM)

8-8 SAND

10 ND S-4 24/12" 9-11 23-34 Very dense, light brown, fine SAND, some fine Gravel, trace 

44-60 Silt (SW) ±11'

                                        End of Exploration @ 11'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO.   B-12

2.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-13(OW)
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±25' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/27/08 DATE END 10/27/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/27/08 12:45 ±11.5' N/A 0.0hr
HAMMER FALLING 24 IN. 10/28/08 3:00 ±8.61 Well 245hr
CASING SIZE: OTHER: 3 3/4" HSA 10/29/08 2:00 ±8.68' Well 48hr
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/6" 0-2 30-13 Medium dense, light brown, fine to coarse SAND, little fine 1"                     ASPHALT                 

14-13 Gravel, little Silt (SW) 12"    PROCESSED ASPHALT

ND S-2 24/6" 2-4' 18-18 Dense, light brown, fine to coarse SAND, little fine Gravel, 

20-17 trace Silt (SW) ±4'                          FILL

5 ND S-3 24/12" 4-6' 14-10 Medium dense, tan, fine to coarse SAND, trace Silt (SW)

12-12                             FINE TO                      

±7'                COARSE SAND                 

10 ND S-4 24/6" 9-11' 15-7 Medium dense, tan, fine SAND and Silt (wet) (SM)

3-4

15 ND S-5 24/9" 14-16' 12-7 Medium dense, tan, fine SAND and Silt (wet) (SM)                             FINE                         

7-7                            SAND                        

20 ND S-6 24/18" 19-21' 4-2 Loose, light gray, fine SAND and Silt (wet) (SM)

3-3

25 ND S-7 24/20" 24-26' 9-5 Medium dense, gray, fine SAND and Silt (wet) (SM)

5-4 ±26'

                            END OF EXPLORATION @ 26'

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT 2. 2" DIA PVC Groundwater observation well installed to depth 20', 10' riser & 10' screen with Road Box flush to 
4-10 LOOSE 2-4 SOFT existing parking grade.
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO.  B-13 (OW)

3.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-14
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.02
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±29' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/28/08 DATE END 10/28/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/28/08 Not Encountered
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4" HSA
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/18" 0-2' 3-4 Loose brown, find SAND, some Silt, little fine Gravel, trace 6"                  TOPSOIL

5-4 Organic fibers (SM)

ND S-2 24/1" 2-4' 4-3 Loose, fine to medium SAND, little fine Gravel, little Silt, trace     ±3'             SUBSOIL

3-2 Organic fibers (SM)

5 ND S-3 24/9" 4-6' 3-7 Medium dense, tan, fine to medium SAND, little Silt (SM)

10-11

SAND

10 ND S-4 24/14" 9-11 16-13 Medium dense, tan, fine to medium SAND, little Silt

16-27 ±11'

                            END OF EXPLORATION @ 11'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO.  B-14

2.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-15
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.02
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±24' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/28/08 DATE END 10/29/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/29/08 7:30 ±7.0' N/A 24 Hours
HAMMER FALLING 24 IN.
CASING SIZE: 3" OTHER:
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/18" 0-2' 18-12 Medium dense, brown, fine to medium SAND, little fine Gravel, 3"                   ASPHALT

8-8 trace Silt. (SW) ±2'                    FILL

ND S-2 26/20" 2-4' 24-24 Dense, tan, fine to medium SAND, trace fine Gravel, trace

22-12 Silt (SW)

5 ND S-3 24/18" 4-6' 26-19 Dense, tan, fine to coarse SAND, trace fine Gravel, trace 

18-17 Silt (SW)

10 ND S-4 24/12" 9-11' 9-10 Medium to dense, tan, fine to medium SAND, little Silt (SM)

12-12

SAND

15 ND S-5 28/12" 14-16' 4-3 Loose, tan, fine SAND, little Silt (wet) (SM)

2-3

20 ND S-6 24/14" 19-21' 5-4 Loose, tan, fine SAND, little Silt (wet) (SM)

4-4

25 ND S-7 24/18" 24-26' 8-9 Medium to dense, light brown, fine SAND, little Silt (SM)

9-7 ±26'

                                 End of Exploration at ±26'

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-15

2.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-16
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±25' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/27/08 DATE END 10/27/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/27/08 10:15 ±10.0' N/A 0.0 hours
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4"HSA
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/12" 0-2 16-17 Dense, brown, fine to medium SAND, some fine to coarse 3"                    ASPHALT

17-13 Gravel, trace Silt (SW) ±2"                         FILL

ND S-2 24/12" 2-4 28-22 Very dense, tan, fine to coarse SAND, some fine Gravel, 

29-25 trace Silt (SW)

5 ND S-3 24/14" 4-6 29-12 Medium to dense, tan fine to coarse SAND, some fine 

17-16 Gravel, trace Silt (SW) SAND

10 ND S-4 24/16" 9-11' 18-5 Medium to dense, tan, fine to medium SAND some (+) Silt 1

6-7 trace fine Gravel (wet) (SW)

±13'

15 ND S-5 24/12" 14-16 5-4 Loose, tan, fine SAND and Silt (SM) SAND AND SILT

5-6

20 ND S-6 24/12" 18-20 14-80 Very dense, gray fine to medium SAND, little Silt. (SM) 2,3 ±20"

100/0" POSSIBLE BEDROCK

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT 2. Groundwater encountered at depth 10.0' at completion of boring.
4-10 LOOSE 2-4 SOFT 3. Encountered possible bedrock at 20' with auger and spoon refusal.
10-30 MEDIUM DENSE 4-8 M. STIFF 4. Weathered rock in tip of spoon.
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO.  B-16

                                    END OF EXPLORATION @ 20'

5.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-17
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608. 08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±23' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/27/08 DATE END 10/27/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/27/08 2:30 ±7.0 n/a 0.0 hours
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4" HSA
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/14" 0-2' 15-13 Medium dense, brown, fine to medium SAND, little fine to 4"                   ASPHALT

11-11 coarse Gravel, trace Silt (SW)

ND S-2 24/8" 2-4' 9-8 Medium dense, brown fine to coarse SAND, little fine to coarse FILL

17-9 Gravel, trace Silt (SW)

5 ND S-3 24/8" 4-6' 7-2 Loose, tan, fine to medium SAND, little fine Gravel, ±5'

5-8 trace Silt (SW)

SAND

10 ND S-4 24/12" 9-11' 7-3 Loose, tan, fine to coarse SAND, little Silt (wet) (SM)

4-7 ±11'

                         END OF EXPLORATION @11'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-17

2.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-18
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.02
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±26' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/29/08 DATE END 10/29/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/29/08 1:45 ±8' n/a 0.0 hours
HAMMER FALLING 24 IN.
CASING SIZE: 3" OTHER: CLAY BASED DRILLING MUD
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/14" 0-2' 15-9 Medium to dense, brown, fine to coarse SAND, little fine 4"                   ASPHALT

9-8 Gravel, trace Silt (SW)

ND S-2 24/18" 2-4' 10-10 Medium to dense, brown, fine to coarse SAND, little fine FILL

12-12 Gravel, trace Silt (SW)

5 ND S-3 24/12" 4-6' 12-11 Medium to dense, tan, fine to coarse, SAND, little fine to ±5'

15-17 coarse Gravel, trace Silt (SW)

10 ND S-4 24/12" 9-11' 12-11 Medium to dense, tan, fine to coarse SAND, little fine to 

11-10 coarse Gravel, little Silt (SM)

SAND

15 ND S-5 24/18" 14-16' 4-5 Loose to light brown, fine SAND, little Silt (wet) (SM)

4-3

20 ND S-6 24/22" 19-21' 4-4 Loose, light gray, fine SAND and Silt (wet) (SM) 

5-4

25 ND S-7 24/20" 24-26' 5-6 Medium to dense, light gray fine SAND and Silt (wet) (SM)

6-4 ±26'

END OF EXPLORATION @ 26'

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-18

2.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-19
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±28' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/28/08 DATE END 10/28/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/28/08 Not Encountered
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4" HSA
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/8" 0-2' 29-37 Very dense, light brown/black, fine to medium SAND, little 4"                     ASPHALT

5-4 fine to coarse Gravel, little Silt (SW)

ND S-2 24/14" 2-4' 5-7 Medium dense, brown, fine SAND, little fine Gravel, trace

6-4 Silt (SW) FILL

5 ND S-3 24/14" 4-6' 14-15 Dense, light brown, fine to coarse SAND, little Fine to Coarse

22-19 Gravel, trace Silt (SW) ±6'

SAND

10 ND S-4 24/12" 9-11' 18-23 Dense, tan, fine to medium SAND, trace fine Gravel,

21-23 trace Silt (SW) ±11'

END OF EXPLORATION @ 11'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-19

2.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-20
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±29' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/28/08 DATE END 10/28/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/28/8 11:00 ±6' n/a 0.0 hours
HAMMER FALLING 24 IN.
CASING SIZE: 3" OTHER:
DEPTH PID SAMPLE SAMPLE DESCRIPTION R STRATUM

NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

ND S-1 24/18" 0-2' 3-2 S-1: Loose brwon, fine SAND, little Silt, trace organic fibers (SM) 8"                      TOPSOIL

2-2

ND S-2 24/12" 2-4' 2-2 S-2: Loose, tan, fine SAND trace Silt (SM) ±3'                      SUBSOIL

3-5

5 ND S-3 24/16" 4-6' 1-2 S-3:Loose , tan, fine SAND, trace Silt (SM) SAND

2-2 S-4:Very  dense tan/gray, fine to medium SAND, little fine 

ND S-4 24/6" 6-8' 15-0/100' Gravel, trace Silt ±7' 

C-1 92% 7-12' 5min C-1: Hard, slightly weathered, medium grained, gray GRANITE, 

5min medium subvertical foliation, moderately close subhorizontal 

10 6min irregular fractures (RQD=76 %) BEDROCK

8min

10min ±12'

                                 END OF EXPLORATION @12'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-20

2.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B 
photoionization detector equipped with a 10.6 eV lamp.  ND indicates reading below the instruments detection limit of +1 ppmv.  
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GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-10
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±25' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/29/08 DATE END 10/29/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/29/08 11:00 ±7' N/A 0.0hr
HAMMER FALLING 24 IN.
CASING SIZE: 3" OTHER: CLAY BASED DRILLING MUD
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/18" 0-2' 35-15 Medium dense, brown, fine to coarse SAND, some fine to coarse 4"                  ASPHALT

12-10 Gravel , little Silt. (SW)

S-2 24/16" 2-4' 12-14 ±2.5'                     FILL

12-14

5 S-3 24/8" 4-6' 29-17

20-17

10 S-4 24/13" 9-11' 9-11 Medium dense, tan, fine to coarse SAND, trace Silt (wet)(sm)

11-11

SAND

15 S-5 24/10" 14-16' 6-4 Loose, tan, fine SAND, little Silt (wet) (SM)

5-7

S-6 24/24" 19-21' 6-6 Medium Dense, tan, fine SAND, little Silt (wet) (SM)

20 6-9

S-7 24/20" 24-26' 8-9 Medium dense, tan, fine SAND, some Silt (wet) (SM)

25 7-8 ±26'

End of Exploration at ±26'

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-10

Medium dense, tan, fine to medium SAND, trace  Silt (SM)

Dense, tan, fine to medium SAND, trace Silt (SM)



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-11
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.02
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±23' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/27/08 DATE END 10/27/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/27/08 3:00 ±7.0' N/A 0.0hour
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4" HSA
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/20" 0-2 7/7 Medium dense, tan, fine to medium SAND, trace fine Gravel, 5"                  ASPHALT

6/7 little Silt (SM)

S-2 24/22" 2-4 7/8 Medium dense, tan, fine to medium SAND, little Silt (SW)

9/11

5 S-3 24/20" 4-6 6/6 Medium dense, tan, fine to medium SAND, little Silt (SW)

6/7 SAND

10 S-4 24/22" 9-11' 3/3 Loose, tan, fine to coarse SAND, trace Silt (wet) (SW)

4/4 ±11'

                                      END OF EXPLORATION @ 11'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING NO. B-11



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-12
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±29' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/28/08 DATE END 10/28/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/28/08 Not Encountered
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4" HSA
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/14" 0-2 1-2 Loose, Light brown, fine SAND, little Silt trace  fine Gravel, 6"            TOPSOIL/LOAM

3-2 trace Organics (SM)

S-2 24/12" 2-4 2-3 Loose, tan, fine to medium SAND, little Silt (SM)

4-7

5 S-3 24/18" 4-6 7-8 Medium dense, tan, fine SAND, little Silt (SM)

8-8 SAND

10 S-4 24/12" 9-11 23-34 Very dense, light brown, fine SAND, some fine Gravel, trace 

44-60 Silt (SW) ±11'

                                        End of Exploration @ 11'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO.   B-12



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-13(OW)
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±25' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/27/08 DATE END 10/27/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/27/08 12:45 ±11.5' N/A 0.0hr
HAMMER FALLING 24 IN. 10/28/08 3:00 ±8.61 Well 245hr
CASING SIZE: OTHER: 3 3/4" HSA 10/29/08 2:00 ±8.68' Well 48hr
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/6" 0-2 30-13 Medium dense, light brown, fine to coarse SAND, little fine 1"                     ASPHALT                 

14-13 Gravel, little Silt (SW) 12"    PROCESSED ASPHALT

S-2 24/6" 2-4' 18-18 Dense, light brown, fine to coarse SAND, little fine Gravel, 

20-17 trace Silt (SW) ±4'                          FILL

5 S-3 24/12" 4-6' 14-10 Medium dense, tan, fine to coarse SAND, trace Silt (SW)

12-12                             FINE TO                      

±7'                COARSE SAND                 

10 S-4 24/6" 9-11' 15-7 Medium dense, tan, fine SAND and Silt (wet) (SM)

3-4

15 S-5 24/9" 14-16' 12-7 Medium dense, tan, fine SAND and Silt (wet) (SM)                             FINE                         

7-7                            SAND                        

20 S-6 24/18" 19-21' 4-2 Loose, light gray, fine SAND and Silt (wet) (SM)

3-3

25 S-7 24/20" 24-26' 9-5 Medium dense, gray, fine SAND and Silt (wet) (SM)

5-4 ±26'

                            END OF EXPLORATION @ 26'

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT 1. 2" DIA PVC Groundwater observation well installed to depth 20', 10' riser & 10' screen with Road Box flush to 
4-10 LOOSE 2-4 SOFT existing parking grade.
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO.  B-13 (OW)



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-14
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.02
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±29' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/28/08 DATE END 10/28/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/28/08 Not Encountered
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4" HSA
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/18" 0-2' 3-4 Loose brown, find SAND, some Silt, little fine Gravel, trace 6"                  TOPSOIL

5-4 Organic fibers (SM)

S-2 24/1" 2-4' 4-3 Loose, fine to medium SAND, little fine Gravel, little Silt, trace     ±3'             SUBSOIL

3-2 Organic fibers (SM)

5 S-3 24/9" 4-6' 3-7 Medium dense, tan, fine to medium SAND, little Silt (SM)

10-11

SAND

10 S-4 24/14" 9-11 16-13 Medium dense, tan, fine to medium SAND, little Silt

16-27 ±11'

                            END OF EXPLORATION @ 11'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO.  B-14



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-15
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.02
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±24' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/28/08 DATE END 10/29/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/29/08 7:30 ±7.0' N/A 24 Hours
HAMMER FALLING 24 IN.
CASING SIZE: 3" OTHER:
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/18" 0-2' 18-12 Medium dense, brown, fine to medium SAND, little fine Gravel, 3"                   ASPHALT

8-8 trace Silt. (SW) ±2'                    FILL

S-2 26/20" 2-4' 24-24 Dense, tan, fine to medium SAND, trace fine Gravel, trace

22-12 Silt (SW)

5 S-3 24/18" 4-6' 26-19 Dense, tan, fine to coarse SAND, trace fine Gravel, trace 

18-17 Silt (SW)

8

10 17 S-4 24/12" 9-11' 9-10 Medium to dense, tan, fine to medium SAND, little Silt (SM)

19 12-12

22 SAND

16

14

15 S-5 28/12" 14-16' 4-3 Loose, tan, fine SAND, little Silt (wet) (SM)

2-3

20 29 S-6 24/14" 19-21' 5-4 Loose, tan, fine SAND, little Silt (wet) (SM)

22 4-4

20

27

22

25 S-7 24/18" 24-26' 8-9 Medium to dense, light brown, fine SAND, little Silt (SM)

9-7 ±26'

                                 End of Exploration at ±26'

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-15



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-16
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±25' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/27/08 DATE END 10/27/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/27/08 10:15 ±10.0' N/A 0.0 hours
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4"HSA
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/12" 0-2 16-17 Dense, brown, fine to medium SAND, some fine to coarse 3"                    ASPHALT

17-13 Gravel, trace Silt (SW) ±2"                         FILL

S-2 24/12" 2-4 28-22 Very dense, tan, fine to coarse SAND, some fine Gravel, 

29-25 trace Silt (SW)

5 S-3 24/14" 4-6 29-12 Medium to dense, tan fine to coarse SAND, some fine 

17-16 Gravel, trace Silt (SW) SAND

10 S-4 24/16" 9-11' 18-5 Medium to dense, tan, fine to medium SAND some (+) Silt 1

6-7 trace fine Gravel (wet) (SW)

±13'

15 S-5 24/12" 14-16 5-4 Loose, tan, fine SAND and Silt (SM) SAND AND SILT

5-6

20 S-6 24/12" 18-20 14-80 Very dense, gray fine to medium SAND, little Silt. (SM) 2,3 ±20"

100/0" POSSIBLE BEDROCK

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT 2. Groundwater encountered at depth 10.0' at completion of boring.
4-10 LOOSE 2-4 SOFT 3. Encountered possible bedrock at 20' with auger and spoon refusal.
10-30 MEDIUM DENSE 4-8 M. STIFF 4. Weathered rock in tip of spoon.
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO.  B-16

                                    END OF EXPLORATION @ 20'



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-17
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608. 08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±23' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/27/08 DATE END 10/27/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/27/08 2:30 ±7.0 n/a 0.0 hours
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4" HSA
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/14" 0-2' 15-13 Medium dense, brown, fine to medium SAND, little fine to 4"                   ASPHALT

11-11 coarse Gravel, trace Silt (SW)

S-2 24/8" 2-4' 9-8 Medium dense, brown fine to coarse SAND, little fine to coarse FILL

17-9 Gravel, trace Silt (SW)

5 S-3 24/8" 4-6' 7-2 Loose, tan, fine to medium SAND, little fine Gravel, ±5'

5-8 trace Silt (SW)

SAND

10 S-4 24/12" 9-11' 7-3 Loose, tan, fine to coarse SAND, little Silt (wet) (SM)

4-7 ±11'

                         END OF EXPLORATION @11'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-17



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-18
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.02
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±26' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/29/08 DATE END 10/29/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/29/08 1:45 ±8' n/a 0.0 hours
HAMMER FALLING 24 IN.
CASING SIZE: 3" OTHER: CLAY BASED DRILLING MUD
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/14" 0-2' 15-9 Medium to dense, brown, fine to coarse SAND, little fine 4"                   ASPHALT

9-8 Gravel, trace Silt (SW)

S-2 24/18" 2-4' 10-10 Medium to dense, brown, fine to coarse SAND, little fine FILL

12-12 Gravel, trace Silt (SW)

5 S-3 24/12" 4-6' 12-11 Medium to dense, tan, fine to coarse, SAND, little fine to ±5'

15-17 coarse Gravel, trace Silt (SW)

10 S-4 24/12" 9-11' 12-11 Medium to dense, tan, fine to coarse SAND, little fine to 

11-10 coarse Gravel, little Silt (SM)

10

12 SAND

15 S-5 24/18" 14-16' 4-5 Loose to light brown, fine SAND, little Silt (wet) (SM)

4-3

20 S-6 24/22" 19-21' 4-4 Loose, light gray, fine SAND and Silt (wet) (SM) 

5-4

25 S-7 24/20" 24-26' 5-6 Medium to dense, light gray fine SAND and Silt (wet) (SM)

6-4 ±26'

END OF EXPLORATION @ 26'

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-18



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-19
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±28' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/28/08 DATE END 10/28/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/28/08 Not Encountered
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3 3/4" HSA
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/8" 0-2' 29-37 Very dense, light brown/black, fine to medium SAND, little 4"                     ASPHALT

5-4 fine to coarse Gravel, little Silt (SW)

S-2 24/14" 2-4' 5-7 Medium dense, brown, fine SAND, little fine Gravel, trace

6-4 Silt (SW) FILL

5 S-3 24/14" 4-6' 14-15 Dense, light brown, fine to coarse SAND, little Fine to Coarse

22-19 Gravel, trace Silt (SW) ±6'

SAND

10 S-4 24/12" 9-11' 18-23 Dense, tan, fine to medium SAND, trace fine Gravel,

21-23 trace Silt (SW) ±11'

END OF EXPLORATION @ 11'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-19



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. B-20
530 BROADWAY, PROVIDENCE, RHODE ISLAND New Commissary Building SHEET 1 of 1
GEOTECH/GEOHYDROLOGICAL CONSULTANTS Naval Submarine Base New London FILE NO. 32608.08
GEOTECHNICAL BORING LOG                         Groton, Connecticut CHKD BY DLD

BORING CO. New Hampshire Boring BORING LOCATION See Exploration Location Plan
FOREMAN Vinny Casaletto GROUND SURFACE ELEV. ±29' DATUM Project Datum

GZA ENG. Jim Marsland DATE START 10/28/08 DATE END 10/28/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS
A 2" SPLIT SPOON DRIVEN USING A 140 lb. HAMMER FALLING 30 IN DATE TIME WATER CASING STABILIZATION TIME

CASING:  UNLESS OTHERWISE NOTED, CASING DRIVEN USING A 300 lb 10/28/8 11:00 ±6' n/a 0.0 hours
HAMMER FALLING 24 IN.
CASING SIZE: 3" OTHER:
DEPTH CASING SAMPLE SAMPLE DESCRIPTION R STRATUM

BLOWS NO PEN/./REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION K DESCRIPTION

S-1 24/18" 0-2' 3-2 S-1: Loose brwon, fine SAND, little Silt, trace organic fibers (SM) 8"                      TOPSOIL

2-2

S-2 24/12" 2-4' 2-2 S-2: Loose, tan, fine SAND trace Silt (SM) ±3'                      SUBSOIL

3-5

5 S-3 24/16" 4-6' 1-2 S-3:Loose , tan, fine SAND, trace Silt (SM) SAND

2-2 S-4:Very  dense tan/gray, fine to medium SAND, little fine 

S-4 24/6" 6-8' 15-0/100' Gravel, trace Silt ±7' 

C-1 92% 7-12' 5min C-1: Hard, slightly weathered, medium grained, gray GRANITE, 

5min medium subvertical foliation, moderately close subhorizontal 

10 6min irregular fractures (RQD=76 %) BEDROCK

8min

10min ±12'

                                 END OF EXPLORATION @12'

15

20

25

30

GRANULAR SOILS COHESIVE SOILS REMARKS:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Unified classification system noted in parentheses.

0-4 VERY LOOSE <2 VERY SOFT
4-10 LOOSE 2-4 SOFT
10-30 MEDIUM DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
>50 VERY DENSE 15-30 V. STIFF

>30 HARD
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE

GZA BORING  NO. B-20
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Gravel Sand Fines
9.1% 51.3% 39.6%

Lab # Exploration Depth (ft) WC LL PL PI
6 B-14 0-2' 13.2

Tested by:  
Reviewed by:  

Sample
S-1

Description

New London Sub Base
Groton, CT

GZA File # 32608.02
11/4/08

MBP 11/4/08

Brown f-m SAND and SILT, trace Gravel

Date:
PEC Date:

U.S. STANDARD SIEVE AND HYDROMETER
3" 2" 1" 3/4" 1/2" #4 #10 #20 #40 #60 #100 #200
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Gravel Sand Fines
7.7% 73.2% 19.1%

Lab # Exploration Depth (ft) WC LL PL PI
5 B-17 2-4' 10.9

Tested by:  
Reviewed by:  

Sample
S-2

Description

New London Sub Base
Groton, CT

GZA File # 32608.02
11/4/08

MBP 11/4/08

Brown f-m SAND, little Silt, trace Gravel

Date:
PEC Date:

U.S. STANDARD SIEVE AND HYDROMETER
3" 2" 1" 3/4" 1/2" #4 #10 #20 #40 #60 #100 #200
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Gravel Sand Fines
0.0% 52.8% 47.2%

Lab # Exploration Depth (ft) WC LL PL PI
4 B-13 24-26' 35.2

Tested by:  
Reviewed by:  

Sample
S-7

Description

New London Sub Base
Groton, CT

GZA File # 32608.02
11/4/08

MBP 11/4/08

Gray fine SAND and SILT

Date:
PEC Date:

U.S. STANDARD SIEVE AND HYDROMETER
3" 2" 1" 3/4" 1/2" #4 #10 #20 #40 #60 #100 #200
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Gravel Sand Fines
0.0% 52.3% 47.7%

Lab # Exploration Depth (ft) WC LL PL PI
3 B-13 19-21' 33.2

Tested by:  
Reviewed by:  

Sample
S-6

Description

New London Sub Base
Groton, CT

GZA File # 32608.02
11/4/08

MBP 11/4/08

Gray fine SAND and SILT

Date:
PEC Date:

U.S. STANDARD SIEVE AND HYDROMETER
3" 2" 1" 3/4" 1/2" #4 #10 #20 #40 #60 #100 #200
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Gravel Sand Fines
0.0% 71.2% 28.8%

Lab # Exploration Depth (ft) WC LL PL PI
2 B-18 19-21' 33.4

Tested by:  
Reviewed by:  

Gray-brown fine SAND, some Silt

Date:
PEC Date:

Sample
S-6

Description

New London Sub Base
Groton, CT

GZA File # 32608.02
11/4/08

MBP 11/4/08

U.S. STANDARD SIEVE AND HYDROMETER
3" 2" 1" 3/4" 1/2" #4 #10 #20 #40 #60 #100 #200
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Gravel Sand Fines
0.1% 87.3% 12.5%

Lab # Exploration Depth (ft) WC LL PL PI
1 B-15 14-16' 23.7

Tested by:  
Reviewed by:  

Sample
S-5

Description

New London Sub Base
Groton, CT

GZA File # 32608.02
11/4/08

MBP 11/4/08

Brown f-m SAND, little Silt

Date:
PEC Date:

U.S. STANDARD SIEVE AND HYDROMETER
3" 2" 1" 3/4" 1/2" #4 #10 #20 #40 #60 #100 #200
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APPENDIX D 
 

LIQUEFACTION CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



New London Submarine Base
by J. Marsland on 11/4/08

(N1)60 - CS = Alpha + Beta * (N1)60
From NCEER 1997 CRR7.5 = 

where 1/(34-(N1)60) + (N1)60/135 + 50/(10*(N1)60+45)^2 - 1/200
(N1)60 = NmCNCECBCRCS Alpha = 0 for FC <= 5%

Alpha = exp[1.76 - (190/FC2)] for 5%<FC < 35%
CE 1.0 (Safety Hammer) Alpha = 5.0 for FC>= 35%
CB 1.0
CS 1.1 sampler without liner Beta = 1.0 for FC <= 5%

Beta = [0.99 + (FC1.5/1000)] for 5%<FC < 35% where M =6.5 (for Massachusetts)
Beta = 1.2 for FC>= 35%

γt (pcf) = 115.0
Groundwater depth = 8.5 feet (approximate for borings)

CAPACITY DEMAND Volumetric Change in Total 

Depth (ft) N σvo' (psf) CN Cr (N1)60 Silt Content Alpha Beta (N1)60 - CS CRR7.5 CRR6.5 CSR FS Liq Strain (%) Settlement (in) Settlement (in)

0 0.18
1.0 27 115.0 1.7000 0.75 37.9 19 3.45 1.07 44.1 0.5000 0.7210 0.0910 NA 0.00 0.00 0.18
5.0 22 575.0 1.7000 0.75 30.9 13 1.72 1.03 33.6 0.5000 0.7210 0.0901 NA 0.00 0.00 0.18
10.0 10 1056.4 1.4061 0.80 12.4 13 1.72 1.03 14.5 0.1553 0.2239 0.0970 2.31 0.00 0.00 0.18
15.0 14 1319.4 1.2581 0.85 16.5 12.5 1.72 1.03 18.8 0.2004 0.2890 0.1152 2.51 0.00 0.00 0.18
20.0 5 1582.4 1.1488 0.95 6.0 28.8 4.62 1.14 11.5 0.1265 0.1824 0.1266 1.44 0.30 0.18 0.18
25.0 10 1845.4 1.0638 0.95 11.1 47 5.00 1.20 18.3 0.1957 0.2821 0.1335 2.11 0.00 0.00 0.00

γt (pcf) = 115.0
Groundwater depth = 8.5 feet

CAPACITY DEMAND Volumetric Change in Total 

Depth (ft) N σvo' (psf) CN Cr (N1)60 Silt Content Alpha Beta (N1)60 - CS CRR7.5 CRR6.5 CSR FS Liq Strain (%) Settlement (in) Settlement (in)

0 0.36
1.0 20 115.0 1.700 0.75 28.1 19 3.45 1.07 33.6 0.5000 0.7210 0.0910 NA 0.00 0.00 0.36
5.0 37 575.0 1.700 0.75 51.9 13 1.72 1.03 55.4 0.5000 0.7210 0.0901 NA 0.00 0.00 0.36
10.0 22 1056.4 1.406 0.80 27.2 13 1.72 1.03 29.9 0.4591 0.6620 0.0970 6.83 0.00 0.00 0.36
15.0 5 1319.4 1.258 0.85 5.9 12.5 1.72 1.03 7.8 0.0943 0.1360 0.1152 1.18 0.60 0.36 0.36
20.0 9 1582.4 1.149 0.95 10.8 28.8 4.62 1.14 17.0 0.1807 0.2606 0.1266 2.06 0.00 0.00 0.00
25.0 18 1845.4 1.064 0.95 20.0 47 5.00 1.20 29.0 0.4109 0.5924 0.1335 4.44 0.00 0.00 0.00

γt (pcf) = 115.0
Groundwater depth = 8.5 feet

Blue font indicates laboratory tested for silt content, all other silt contents were estimated to the nearest 5 %.
CSR values on this sheet were obtained from the attached CSR Calculation table.  They need to be modified if the spreadsheet is altered.
Manual input using attached chart prepared by Ishihara.
Data Not Applicable - Above the GW Table

Capacity - B-15

LIQUEFACTION CALCULATIONS (Borings B-13 (OW) and B-15)

CRR6.5 = CRR7.5 * 102.24 / M2.56 

Capacity - B-13 (OW)
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PAVEMENT DESIGN 



Project No. 32608.08
Project Name: New Commissary NSBNL
Location: Groton, CTGZA GeoEnvironmental,

Inc.530 Broadway
Providence, Rhode Island 02909

November  2008 
Sheet 1 of 3
By: JJM
Checked By: DLD

(401) 421-4140

Problem: Pavement design for the New Commissary Naval Submarine Base New London,
Groton, CT.  

References: 1.)  "AASHTO Guide for Design of Pavement Structures", 1993, Chapter
4.

2.) "Standard Handbook for Civil Engineering", Third ed., Merrit, 1983, p.16-52. 

3.) "Soils Manual for Design of Asphalt Pavement  Structures", The Ashalt
Institute, 2nd ed., 1963. 

Parameters:

Assumed Design Criteria:
Standard Duty Pavement Heavy Duty Pavement
Parking Area Pavement Roadway Pavement

Design Life: 20 years 20 years

18-Kip ESAL: 50 000, 300 000,

Serviceability: 3.0 3.0

Reliability: 85% 85%



Project No. 32608.08
Project Name: Naval Sub Base New London
Location: Groton, CTGZA GeoEnvironmental,

Inc.140 Broadway
Providence, Rhode Island 02903

November  2008 
Sheet 2 of 3
By: JJM
Checked By: DLD

(401) 421-4140

Design:
AASHTO Guide for Pavement Structures: "Low Volume Road Design", Part II,
Chapter 4

In order to account for seasonal effects (Freeze/Thaw) without test road data and to
account for low volumes, use assumed data:

a. Climatic Region II, Wet, freeze-thaw cycle (Figure 4.1) 

b.   Roadbed soil quality:

 Roadbed soil quality esimated to be  "Fair" (AASHTO Part II, Section 4.2.2). 

Resilent Modulus: Mr 4500:= psi (Table 4.3) 

c.   Recommended Structural Numbers based on above data, for a reliability of 85%.
(Based upon 75% reliabilty, from Table).

Standard Duty: SNs 2.4:=
(Table 4.7)

Heavy Duty: SNh 2.9:=

d.  Layer Coefficients: 

Asphalt Plant Mix:   asurf 0.44:= (estimated from " Standard
Handbook for Civil
Engineering")Sand and Gravel Base Course: ab 0.07:=

Granular Fill Subbase: asub 0.05:=

Determine Subbase Thickness Based on "Flexible Pavement Design Catalog":

Standard Duty Pavement

Recommended asphalt thickness: Dsurf 3.5:= inches

Recommended base course thickness: Db 6:= inches
SN asurf Dsurf⋅ ab Db⋅+ asub Dsub⋅+:= Dsub



Project No. 32608.08
Project Name: Naval Sub Base New London
Location: Groton, CTGZA GeoEnvironmental,

Inc.140 Broadway
Providence, Rhode Island 02903

October  2008 
Sheet 3 of 3
By: JJM
Checked By: DLD

(401) 421-4140

Dsub

SNs asurf Dsurf⋅− ab Db⋅−

asub
:=

Dsub 8.8= inches

Recommend round to 10 inches

Heavy Duty Pavement

Recommended asphalt thickness: Dsurf 4.0:= inches

Recommended base course thickness: Db 6:= inches

SN asurf Dsurf⋅ ab Db⋅+ asub Dsub⋅+:=

Dsub

SNh asurf Dsurf⋅− ab Db⋅−

asub
:=

Dsub 14= inches

Recommendations:

For standard duty pavement areas use 3.5" pavement (1-1/2" finish course and 2"
binder course), and 6" "Sand-Gravel" base course, and 10-inch "Granualr Fill"
subbase.  For heavy duty pavement, use 4" pavement (1-1/2" finish course and 2-1/2"
finish course), 6" "Sand-Gravel" base course, and 14 inch "Granular Fill" subbase.


	Geotechnical Report Clarification Memo
	Geotechnical Report



