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September 26, 2019 
 

To:  
  

Timothy A. Zasada 
Assistant Director of Public Works  
Utilities 
100 Theodore Dr. 
Oswego, Illinois 60543 

Re:
  

Geotechnical Engineering Services Report 
Proposed Sewer Extension and Water Main 
Replacement 
Wooley Road and Faro Court 
Oswego, Illinois 
 
Rubino Report No. G19.100 

Via email:  tzasada@oswegoil.org  
 
Dear Mr. Zasada 
 
Rubino Engineering, Inc. (Rubino) is pleased to submit our Geotechnical Engineering Services 
Report for the proposed Sewer Extension and Water Main Replacement in Oswego, Illinois.   
 
Report Description 
 
Enclosed is the Geotechnical Services Report including results of field and laboratory testing, as well 
as recommendations for utility installation and general site development. 
 
Authorization and Correspondence History 
 

▪ Rubino Proposal No. Q19.286g dated July 8, 2019; Signed and authorized by Jennifer 
Hughes of the Village of Oswego on July 12, 2019. 

 
Closing 
 
Rubino appreciates the opportunity to provide geotechnical services for this project and we look 
forward to continued participation during the design and in future construction phases of this project.   
 
If you have questions pertaining to this report, or if Rubino may be of further service, please contact 
our office at (847) 931-1555. 
 
Respectfully submitted, 
RUBINO ENGINEERING, INC. 
 
 
 
Michelle A. Lipinski, PE 
President 
 
michelle.lipinski@rubinoeng.com  
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Rubino understands that Village of Oswego  is planning to extend an existing sewer across 
Wooley Rd at Stone Hill Rd and a water main replacement along Faro Court in Oswego, Illinois. 
 
Information received:   
 

• RFP Email from Timothy Zasada of Village of Oswego  on June 26, 2019 

• Drawing – “180055.02-Stonehill-Lift-Station-Soil-Borings-RFP-Oswego,IL-Submit” 
prepared by HR Green dated 5/23/2019  

• Revision Email from Timothy Zasada of Village of Oswego on July 25, 2019 
 

  
 

Design Criteria received:   
 

• Bearing Depth: 14 to 19 feet below existing grade 
 
The geotechnical recommendations presented in this report are based on the available project 
information and the subsurface materials described in this report.  If any of the information on which 
this report is based is incorrect, please inform Rubino in writing so that we may amend the 
recommendations presented in this report (if appropriate, and if desired by the client).  Rubino will 
not be responsible for the implementation of our recommendations if we are not notified of changes 
in the project. 
 
  

PROJECT INFORMATION 
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The purpose of this study was to explore the subsurface conditions at the site in order to prepare 
geotechnical recommendations for sewer extension construction. Rubino’s scope of services 
included the following drilling program: 
 

 
NUMBER OF 

BORINGS 
DEPTH 

(FEET BEG*) 
LOCATION 

2 25 North and South of Wooley Road 

1 15 Corner of Fargo Ct and Washington St 

*BEG = below existing grade 
 
Representative soil samples obtained during the field exploration program were transported to 
the laboratory for additional classification and laboratory testing.   
 
This report briefly outlines the following:  
 

• Summary of client-provided project information and report basis 

• Overview of encountered subsurface conditions 

• Overview of field and laboratory tests performed including results 

• Geotechnical recommendations pertaining to: 

• Subgrade preparation and cut / fill recommendations  

• Utility Installation and backfill recommendations 

• Jack and Bore / Horizontal Directional Drilling 

• Dewatering 

• Construction considerations, including temporary excavation and construction control of water 

 

 
  
The Village of Oswego selected the number of borings and the boring depths. Rubino located the 
borings in the field by measuring distances from known fixed site features.  The borings were 
advanced utilizing 3 ¼ inch inside-diameter, hollow stem auger drilling methods and soil samples 
were routinely obtained during the drilling process.   
 
Selected soil samples were tested in the laboratory to determine material properties for this report.  
Drilling, sampling, and laboratory tests were accomplished in general accordance with ASTM 
procedures.  The following items are further described in the Appendix of this report. 
 
  

Purpose / Scope of Services 

Table 1:  Drilling Scope 

DRILLING, FIELD, AND LABORATORY TEST PROCEDURES 



Proposed Sewer Extension and Water Main Replacement – Oswego, Illinois  Page - 3 - 

September 26, 2019 

Rubino Engineering, Inc.  Rubino Project No. G19.100 

 

▪ Field Penetration Tests and Split-Barrel Sampling of Soils (ASTM D1586) 

▪ Field Water Level Measurements 

▪ Laboratory Determination of Water (Moisture) Content of Soil by Mass (ASTM D2216) 

▪ Laboratory Organic Content by Loss on Ignition (ASTM D2974) 

 
The laboratory testing program was conducted in general accordance with applicable ASTM 
specifications.  The results of these tests are to be found on the accompanying boring logs located 
in the Appendix. 

 

 
 
The main geotechnical design and construction considerations at this site are: 

• In general, the asphalt thickness observed at the boring F-01 was approximately 12 inches.  

• Subgrade soils generally consisted of undocumented fill, brown, black, and/or gray silty 
clay, brown, white, and/or gray gravel to sandy gravel, and brown to gray sand. See 
Subsurface Conditions and Undocumented Fill Discussion sections for more detailed 
information.   

• Free groundwater was observed within borings B-01 and B-02 along Wooley Road drilling 
Operations. See Groundwater Conditions section for more information. 

• Possible Bedrock was encountered at shallow depths in boring F-01 along Faro Court 
during drilling operations. See Appendix F and Subsurface Conditions section for more 
detailed information.  

• Internally Braced Trench boxes will be needed to support if open cut construction is used 
in areas where soils with low blow counts and/or high moisture contents or loose saturated 
granular materials were encountered within the borings. See the Trench Excavation 
Recommendations sections for more information.  

• Horizontal Directional Drilling (HDD) may not be a possible option at this site. See the 
Utility Installation Considerations and Trenchless Construction Alternatives - HDD 
sections for more information 

• During subgrade preparation, Rubino recommends that one of our representatives be 
onsite for typical observations and documentation of subgrade soils at the time of 
construction. 

 
The geotechnical-related recommendations in this report are presented based on the subsurface 
conditions encountered and Rubino’s understanding of the project.  Should changes in the project 
criteria occur, a review must be made by Rubino to determine if modifications to our 
recommendations will be necessary. 

  

SUMMARY OF GEOTECHNICAL CONSIDERATIONS 
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The two project sites are located approximately 0.85 miles away from one another in Oswego, 
Illinois. The area of the proposed sewer extension is located along the west side of the intersection 
of Wooley Road and Stone Hill Road. The area of the proposed water main replacement is located 
at the intersection of Faro Court and Plainfield Road.  
 

 
 
The area of the proposed sewer extension along Wooley Road has an approximate latitude and 
longitude of 41.671578° N and -88.336775° W, respectively. 
 
The area of the proposed water main replacement at Faro Court has an approximate latitude and 
longitude of 41.679272° N and -88.349453° W, respectively. 
  

SITE AND SUBSURFACE CONDITIONS 

Site Location and Description 
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Beneath the existing surficial pavement, gravel base, or topsoil, subsurface conditions generally 
consisted of undocumented fill, brown, black, and/or gray silty clay, brown, white, and/or gray gravel 
to sandy gravel, and brown to gray sand 
 

• The topsoil thickness ranged between 3 and 4 inches 

• The undocumented fill soils were generally granular in nature  

• The native silty clay soils were generally very soft to stiff in consistency 

• The granular soils were generally very loose to dense in apparent density   

 

 

DEPTH 

RANGE 

(FEET 

BEG*) 

SOIL DESCRIPTION 

SPT N-
VALUES 

(BLOWS 

PER FOOT) 

MOISTURE 

CONTENT 

(%) 

ESTIMATED 

SHEAR 

STRENGTH  

B-01 and B-02 Wooley Road 

½ - 1 ½  

(B-01) 
FILL; brown gravel  4 --- --- 

1 – 6 
Medium stiff to stiff, brown to black silty 

CLAY, trace sand and gravel  
4 – 9 13 – 25 

c = 600 – 
1,350 psf 

6 - 18 ½  
Very soft to medium stiff, brown and / or 
gray silty CLAY, trace to with sand and 

gravel  
1 - 6  15 – 31  

c = 150 - 900 
psf 

11 – 16   
Very loose to dense, brown, white, and/or 

gray GRAVEL to sandy GRAVEL  
2 - 50  19  ≥ 28 

16 – 25 
Loose to medium dense, brown and gray 

SAND with gravel  
7 – 14 11 – 15  = 28 – 31 

F-01 (Faro Court)  

1 – 2 FILL; brown sand and gravel  17 5 --- 

2 – 5 ½  
Stiff, brown and gray mottled silty CLAY, 

trace sand and gravel  
8 17 – 24 

c = 1,150 – 
1,250 psf 

5 ½ – 6  Possible Bedrock: Weathered LIMESTONE  50/5” --- --- 

*BEG = Below existing grade 
 
The native soils were visually classified as silty clay (CL), well graded sand (SW), and well-graded 
gravel (GW) according to the Unified Soil Classification System (USCS).  The above table is a 
general summary of subsurface conditions.  Please refer to the boring logs for more detailed 
information.  Estimated shear strength of clay soils is based on empirical correlations using N-
values, moisture content, and unconfined compressive strength.   

Subsurface Conditions 

Table 2:  Subsurface Conditions Summary 
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Groundwater was encountered in the borings along Wooley Road during drilling operations. The 
following table summarizes groundwater observations from the field:     
 

 

BORING NUMBER 
GROUNDWATER LEVEL 

DURING DRILLING  
(FEET BEG*) 

GROUNDWATER LEVEL 

UPON AUGER REMOVAL 

(FEET BEG*) 

B-01 18 ½  Hole Collapse at 13 feet 

B-02 8 ½  N/A 

*BEG = Below existing grade 
 
It should be noted that fluctuations in the groundwater level should be anticipated throughout the 
year depending on variations in climatological conditions and other factors not apparent at the time 
the borings were performed. Groundwater may not have been observed in some areas due to the 
low permeability of soils. Additionally, discontinuous zones of perched water may exist within the 
soils. The possibility of groundwater level fluctuation should be considered when developing the 
design and construction plans for the project.  
 
When bidding this project, the contractor should anticipate that groundwater will be present. 
 
 

 
 
The geotechnical-related recommendations in this report are presented based on the subsurface 
conditions encountered and Rubino’s understanding of the project.  Should changes in the project 
criteria occur, a review must be made by Rubino to determine if modifications to our 
recommendations will be necessary. 
 

 
 
Surficial undocumented fill was observed in boring 
B-01 and B-02 to a depth of approximately 1 ½ feet 
below existing grade.   
 
Deleterious materials were not observed within the 
undocumented fill materials during the drilling 
operations. Deleterious materials could impede 
horizontal drilling equipment or excavation if 
encountered. Although deleterious materials were 

Undocumented fill is defined as fill that 
has been placed without being 
documented as to its placed density and 
moisture content.   
 
Deleterious materials could include, 
but are not limited to, bricks, asphalt, 
concrete, metal, wood, or other building 
debris. 

Groundwater Conditions 

Table 3:  Groundwater Observation Summary 

EVALUATION AND RECOMMENDATIONS 

Undocumented Fill Discussion 
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not encountered in all the undocumented fill materials, this does not eliminate the possibility that 
deleterious materials could be present within the undocumented fill materials at other locations 
along the project. 
 

 
 
Topsoil materials as described in this report have not been analyzed for quality according to any 
minimum specifications. If topsoil is to be imported to or exported from this site, Rubino 
recommends that it meet the minimum specifications defined in Section 1081.05 of the, “Standard 
Specifications for Road and Bridge Construction,” adopted by the Illinois Department of 
Transportation, April 1st, 2016.   
 

 
 
Surficial soils in boring B-02 were observed to have an organic content of 8% in the upper 3 ½ 
feet. 
 
Organic soils are defined as soils containing greater than 10% organic matter, typically consisting 
of decomposed plant material accumulated under conditions of excessive moisture. Organic soils 
are dark colored in nature and may exhibit the odor of decaying vegetation 
 
Organic soils can later cause settlement or stability problems. If encountered during construction, 
Rubino recommends that organic soils be removed and replaced with a compacted and 
documented engineered fill. 
 

 

BORING NUMBER 
ADDRESS/LOCATION 

(FEET BEG*) 
ORGANIC LOSS ON 

IGNITION LOI% 

B-02 1 – 3 ½ feet 8% 

*BEG = Below Existing Grade 
 

 
 
Horizontal Directional Drilling (HDD) is typically used when trenching or open excavation is not 
practical, such as water crossings, road/railway crossings, or in other sensitive crossings.   
 
HDD is compatible with a wide range of soil conditions. However, very loose, soft, squeezing, 
collapsible, or flowing soils that are not self-supporting and highly permeable, large-grained 
cohesionless soils and fractured rock are problematic for HDD. These problematic soils could 
present some difficulties related to bore stability, settlement, and inadvertent drilling fluid returns, 
depending on the type of soil. 
 

Topsoil Discussion 

Organic Soils Discussion 

Table 4:  Organic Content by Location 

Trenchless Construction Alternatives - HDD 
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Some of the problematic soils listed above were observed between 14 and 19 feet within borings 
B-01 and B-02 and therefore HDD may not be a possibility. Please consult a qualified contractor 
to discuss means and methods. 
 

 
 
The following geotechnical considerations should be taken into account when considering either 
trenching or trenchless techniques performed as part of this project: 
 

 

LOCATION 

DEPTH 

RANGE  

(FEET 

BEG*) 

SOIL CONSIDERATIONS 

B-01 and B-02 

Wooley Road 
11 – 25  

Highly permeable large grained granular soils and heaving 
sands encountered at depth in the borings 

F-01 

(Faro Court) 
1 – 6  

Possible bedrock encountered at approximately 6 feet below 
existing grade 

*BEG = below existing grade 
 

Please note, trench boxes may be needed at other locations or depths for this project. If trench boxes 
will be used throughout the installation of the utility, lateral earth pressures should be considered for 
the excavations.   
 

 
 
Rubino anticipates that the proposed sewer will be bearing between approximately 14 and 19 feet 
below existing grade.  The granular soils encountered at that depth range appear generally 
suitable for support of proposed sewer pipe. 
 
Rubino recommends that the sewer be supported by a granular bedding material similar to the 
gradation of an IDOT CA-07 stone.  The thickness of the bedding material should be at least 6 
inches.   
 
If granular material is used for the backfill of the utility trench, the granular material should have 
a gradation that will filter protect the backfill material from the adjacent soils.  If this 
gradation is not available, a geosynthetic non-woven filter fabric should be used to reduce the 
potential for the migration of fines into the backfill material.  Granular backfill material shall be 
compacted to meet the above compaction criteria.   
 
  

Utility Installation Considerations – Trenchless or Open Cut 

Table 5:  Geotechnical Considerations for Utility Installation 

Utility Installation and Backfill Recommendations 
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Structural fill placed in utility trenches shall be evaluated in accordance with the following table: 
 

MATERIAL TESTED 
PROCTOR 

TYPE
*-1 

MIN % 

DRY 

DENSITY 

PLACEMENT 

MOISTURE 

CONTENT RANGE 

FREQUENCY OF 

TESTING*-2 

MAXIMUM 

LOOSE LIFT 

HEIGHT  

Utility Trench Backfill Standard 95% -2 to +2 % 
1 per 200 LF of 

fill placed 
4 – 6 inches 

*-1 The test frequency for the laboratory reference shall be one laboratory Proctor test for each 
material used on the site.  If the borrow or source of fill material changes, a new reference 
moisture/density test should be performed. 

*-2A minimum of one test per lift is recommended unless otherwise specified.   
  
In general, utility trench backfill materials should: 
 

• Have a Standard Proctor maximum dry density greater than 100 pcf 

• Be free of organic or other deleterious materials 

• Have a maximum particle size no greater than 3 inches 

• Each lift of compacted, engineered fill should be tested and documented by a representative 
of the geotechnical engineer prior to placement of subsequent lifts 

• Soils classified as GP, GW, SP, and SW will generally be suitable for use as utility trench 
backfill. 

• Soils classified as CL, ML, SC, SM, OL, OH, MH, CH, and PT should be considered 
unsuitable. 

• If water must be added, it should be uniformly applied and thoroughly mixed into the soil  

 
Tested fill materials that do not achieve either the required dry density or moisture content range 
shall be recorded, the location noted, and reported to the Contractor and Owner.  A re-test of that 
area should be performed after the Contractor performs remedial measures.  The above test 
frequencies should be discussed with the contractor prior to starting the work.   
The geotechnical engineer of record can only certify work that was performed under their direct 
observation, or under the observation of a competent person under their specific direction.    
 

 
 
Soils in the upper 10 feet exhibited low to moderate shear strength and soils in the depth range 
of 10 to 25 feet below existing grade were large-grained, possibly flowing granular soils. These 
soils encountered in the borings along Wooley Road will need to be supported if open trench 
excavation is to be used to install the proposed sewer. 
 
Excavation for trenches shall be performed in accordance with OSHA regulations as stated in 29 
CFR Part 1926. Within those regulations, OSHA created a classification of soils in decreasing order 
of stability.  According to the OSHA classification method of soils, Rubino expects that the soils 
located at the proposed depths for the sewer would classify as Type A, Type B, and Type C soils.   
 
If open cut construction is planned for this project, trench boxes should be used throughout the 
installation of the proposed sewer, and lateral earth pressures should be considered for the 
excavations.   

Trench Box Considerations 
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Lateral earth pressures will be influenced by the conditions of wall or support restraint, methods 
of construction and/or compaction and the strength of the materials being restrained.   
 
Lateral earth pressure is developed from the soils present within a wedge formed by the vertical 
below-grade lift station side and an imaginary line extending up and away from the bottom of the 

wall at an approximate 45 angle.   
 
The lateral earth pressures are determined by multiplying the vertical applied pressure by the 
appropriate lateral earth pressure coefficient K.  Rubino recommends designing the bracing for 
the temporary excavation for the force main for the “at-rest” lateral earth pressure condition using 
Ko.   

 
 
The following table provides the recommended “at-rest” lateral earth pressure coefficients for the 
soils encountered. Also included are the “active” and “passive” lateral earth pressure coefficients 
if needed. 

 
  

Lateral Earth Pressures 
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DEPTH 

RANGE 

(FEET 

BEG*) 

SOIL TYPE 

ESTIMATED 

TOTAL UNIT 

WEIGHT 

(LB/FT3) 

FRICTION 

ANGLE 

(DEG) 

KO KA KP 

1 – 18 ½  Silty CLAY 110 – 120 28 0.53 0.36 2.77 

11 – 25 
SAND to 
GRAVEL  

120 – 130 32 0.47 0.31 3.25 

 
The following equations were used to calculate the earth pressure coefficients “k”.   

At-Rest:  
If the walls are rigidly attached to the structure and not free 

to rotate or deflect at the top such as shallow tunnels 

Active:  Walls that are permitted to rotate and deflect at the top 

Passive:  
Passive pressure should be determined using a factor of 

safety of 2.0 

 
Conditions applicable to the above conditions include: 
 

• For active earth pressure, wall must rotate about base, with top lateral movements 0.002Z to 
0.004Z, where Z is the wall height 

• For passive earth pressure, wall must move horizontally to mobilize resistance 

• Uniform surcharge, where S is surcharge pressure 

• Hydrostatic Pressure designed to elevations as recommended herein 

• No safety factor included 
 

 
 
Dewatering will be necessary during excavation of soils due to the presence of groundwater, 
precipitation, surficial runoff, and the presence of sand seams or other conditions not apparent at 
the time of drilling.  
 
Shoring or trench boxes will be required where the soils are saturated, granular, or have low 
shear strengths.  Please reference the anticipated groundwater levels on the attached boring logs 
and in the Groundwater Conditions section of this report. 
 
  

sin1−=ok

)
2

45(tan2 
−=ak

)
2

45(tan2 
+=pk

Table 6: “K-Factor” Lateral Earth Pressures 

Dewatering Recommendations 
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During construction, Rubino recommends that one of our representatives be onsite for typical 
observations and documentation of exposed subgrade for pavements, including proofrolling 
and penetrometer testing. 

 
 

 
 
The recommendations submitted are based on the available subsurface information obtained by 
Rubino Engineering, Inc. and design details furnished by Village of Oswego for the proposed project.  
If there are any revisions to the plans for this project or if deviations from the subsurface conditions 
noted in this report are encountered during construction, Rubino should be notified immediately to 
determine if changes in the recommendations are required.  If Rubino is not retained to perform 
these functions, we will not be responsible for the impact of those conditions on the project. 
 
The scope of services did not include an environmental assessment to determine the presence 
or absence of wetlands, or hazardous or toxic materials in the soil, bedrock, surface water, 
groundwater or air on, below, or around this site.  Any statements in this report and/or on the 
boring logs regarding odors, colors, and/or unusual or suspicious items or conditions are strictly 
for informational purposes. 
 
After the plans and specifications are more complete, the geotechnical engineer should be 
retained and provided the opportunity to review the final design plans and specifications to check 
that our engineering recommendations have been properly incorporated into the design 
documents.  At this time, it may be necessary to submit supplementary recommendations.  This 
report has been prepared for the exclusive use of Village of Oswego and their consultants for the 
specific application to the proposed Sewer Extension and Water Main Replacement in Oswego, 
Illinois.   

  

Recommendations for Additional Testing 

CLOSING 
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Appendix A - Drilling, Field, and Laboratory Test Procedures 
 

ASTM D1586 Penetration Tests and Split-Barrel Sampling of Soils  

During the sampling procedure, Standard Penetration Tests (SPT’s) were performed at regular intervals to obtain the 

standard penetration (N-value) of the soil.  The results of the standard penetration test are used to estimate the relative 

strength and compressibility of the soil profile components through empirical correlations to the soils’ relative density and 

consistency.  The split-barrel sampler obtains a soil sample for classification purposes and laboratory testing, as 

appropriate for the type of soil obtained. 

Water Level Measurements 

Water level observations were attempted during and upon completion of the drilling operation using a 100-foot tape 

measure.  The depths of observed water levels in the boreholes are noted on the boring logs presented in the appendix 

of this report.  In the borings where water is unable to be observed during the field activities, in relatively impervious soils, 

the accurate determination of the groundwater elevation may not be possible even after several days of observation.  

Seasonal variations, temperature and recent rainfall conditions may influence the levels of the groundwater table and 

volumes of water will depend on the permeability of the soils. 

Ground Surface Elevations 

At this time, no site-specific elevations were available to Rubino.    The depths indicated on the attached boring logs are 

relative to the existing ground surface for each individual boring at the time of the exploration.  Copies of the boring logs 

are located in the Appendix of this report. 

ASTM D2216 Water (Moisture) Content of Soil by Mass (Laboratory) 

The water content is an important index property used in expressing the phase relationship of solids, water, and air in a 

given volume of material and can be used to correlate soil behavior with its index properties.  In fine grained cohesive 

soils, the behavior of a given soil type often depends on its natural water content.  The water content of a cohesive soil 

along with its liquid and plastic limits as determined by Atterberg Limit testing are used to express the soil’s relative 

consistency or liquidity index. 

ASTM D2974 Standard Test Method for Organic Soils using Loss on Ignition (Laboratory) 

These test methods cover the measurement of moisture content, ash content, and organic matter in peats and other 

organic soils, such as organic clays, silts, and mucks.  Ash content of a peat or organic soil sample is determined by 

igniting the oven-dried sample from the moisture content determination in a muffle furnace at 440°C (Method C) or 750°C 

(Method D). The substance remaining after ignition is the ash. The ash content is expressed as a percentage of the mass 

of the oven-dried sample. 2.4 Organic matter is determined by subtracting percent ash content from 100. 

 

.   
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Appendix B - Report Limitations 

 
Subsurface Conditions:   
 
The subsurface description is of a generalized nature to highlight the major subsurface stratification 
features and material characteristics.  The boring logs included in the appendix should be reviewed for 
specific information at individual boring locations.  These records include soil descriptions, stratifications, 
penetration resistances, locations of the samples and laboratory test data as well as water level 
information.  The stratifications shown on the boring logs represent the conditions only at the actual boring 
locations. Variations may occur and should be expected between boring locations.  The stratifications 
represent the approximate boundary between subsurface materials and the actual transition between 
layers may be gradual.  The samples, which were not altered by laboratory testing, will be retained for up 
to 60 days from the date of this report and then will be discarded. 
 
Geotechnical Risk:   
 
The concept of risk is an important aspect of the geotechnical evaluation.  The primary reason for this is that 
the analytical methods used to develop geotechnical recommendations do not comprise an exact science.  
The analytical tools that geotechnical engineers use are generally empirical and must be used in conjunction 
with engineering judgment and experience.  Therefore, the solutions and recommendations presented in the 
geotechnical evaluation should not be considered risk-free, and more importantly, are not a guarantee that 
the interaction between the soils and the proposed structure will perform as planned.  The engineering 
recommendations, presented in the preceding section, constitute Rubino’s professional estimate of the 
necessary measures for the proposed structure to perform according to the proposed design based on the 
information generated and reference during this evaluation, and Rubino’s experience in working with these 
conditions.   
 
Warranty:   
 
The geotechnical engineer warrants that the findings, recommendations, specifications, or professional advice 
contained herein have been made in accordance with generally accepted professional geotechnical 
engineering practices in the local area.  No other warranties are implied or expressed. 
 
Federal Excavation Regulations: 
 
In Federal Register, Volume 54, No. 209 (October 1989), the United States Department of Labor, 
Occupational Safety and Health Administration (OSHA) amended its "Construction Standards for 
Excavations, 29 CFR, part 1926, Subpart P".  This document was issued to better ensure the safety of 
workmen entering trenches or excavations.  This federal regulation mandates that all excavations, whether 
they be utility trenches, basement excavation or footing excavations, be constructed in accordance with the 
new OSHA guidelines.  It is our understanding that these regulations are being strictly enforced and if they 
are not closely followed, the owner and the contractor could be liable for substantial penalties. 
 
The contractor is solely responsible for designing and constructing stable, temporary excavations and should 
shore, slope, or bench the sides of the excavations as required to maintain stability of both the excavation 
sides and bottom.  The contractor's "responsible person," as defined in 29 CFR Part 1926, should evaluate 
the soil exposed in the excavations as part of the contractor's safety procedures.  In no case should slope 
height, slope inclination, or excavation depth, including utility trench excavation depth, exceed those specified 
in local, state, and federal safety regulations. Rubino is providing this information solely as a service to our 
client.  Rubino is not assuming responsibility for construction site safety or the contractor's activities; such 
responsibility is not being implied and should not be inferred. 
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Appendix C - Soil Classification General Notes 

 
DRILLING & SAMPLING SYMBOLS: 
SS: Split Spoon - 1 3/8” I.D., 2” O.D., unless otherwise noted   PS: Piston Sample 
ST: Thin-Walled Tube - 3” O.D., Unless otherwise noted   WS: Wash Sample 
PM: Pressuremeter        HA: Hand Auger  
RB: Rock Bit        HS: Hollow Stem Auger 
DB: Diamond Bit - 4”, N, B       BS: Bulk Sample 
        
Standard “N” Penetration: Blows per foot of a 140-pound hammer falling 30 inches on a 2-inch O.D. split spoon 
sampler (SS), except where noted. 
 
WATER LEVEL MEASUREMENT SYMBOLS: 
Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. In pervious soils, 
the indicated levels may reflect the location of groundwater.  In low permeability soils, the accurate determination of 
ground water levels is not possible with only short-term observations. 
 
DESCRIPTIVE SOIL CLASSIFICATION: 
Soil Classification is based on the Unified Soil Classification System as defined in ASTM D-2487 and D-2488.  Coarse 
Grained Soils have more than 50% of their dry weight retained on a #200 sieve; they are described as: boulders, cobbles, 
gravel or sand.  Fine Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are described 
as: clays, if they are plastic, and silts if they are slightly plastic or non-plastic.  Major constituents may be added as 
modifiers and minor constituents may be added according to the relative proportions based on grain size.  In addition to 
gradation, coarse grained soils are defined on the basis of their relative in-place density and fine-grained soils on the 
basis of their consistency.  Example:  Lean clay with sand, trace gravel, stiff (CL); silty sand, trace gravel, medium dense 
(SM). 
  

CONSISTENCY OF FINE-GRAINED SOILS:  
RELATIVE DENSITY OF COARSE-GRAINED 

SOILS 

             

Unconfined Compressive 
Strength, Qu (tsf) 

 N-Blows/ft. Consistency  N-Blows/ft. Relative Density 

             

 < 0.25  < 2   Very Soft  0 - 3 Very Loose 

0.25 - 0.5  2 - 4 Soft  4 - 9 Loose 

0.5 - 1  4 - 8 Medium Stiff  10 - 29 Medium Dense 

1 - 2  8 - 15 Stiff  30 - 49 Dense 

2 - 4  15 - 30 Very Stiff  50 - 80 Very Dense 

4 - 8  30 - 50 Hard    80+ Extremely Dense 

> - 8  > 50   Very Hard      
             

RELATIVE PROPORTIONS OF SAND & GRAVEL GRAIN SIZE TERMINOLOGY 

Descriptive Term  % of Dry Weight  Major Component         Size Range 

    Boulders Over 12 in. (300mm) 

Trace   < 15  Cobbles 12 in. To 3 in. 

With  15 - 29      (300mm to 75mm) 

Modifier   > 30  Gravel 3 in. To #4 sieve 

            (75mm to 4.75mm) 

RELATIVE PROPORTIONS OF FINES Sand #4 to #200 sieve 

Descriptive Term  % of Dry Weight      (4.75mm to 0.75mm) 

Trace   < 5       

With  5 - 12       

Modifier   > 12       

*Descriptive Terms apply to components also present in sample 
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Appendix D - Soil Classification Chart 
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Appendix E – Site Vicinity Map & Boring Location Plans 
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Appendix F – Boring Logs 
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