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Construction Plan View 
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Community Revitalization, Economic Development, Environmental Remediation & Engineering 

May 16, 2025 
 
Mr. Mark Bauer 
Principal Development Engineer 
Aries Clean Energy 
4037 Rural Plain Circle, Suite 290 
Franklin, Tennessee 37064 
 
SUBJECT: Preliminary Geotechnical Investigation 

Proposed Biosolids Facility 
Lot 4, Cyro Road, Sanford, Maine 

 
Dear Mr. Bauer: 

 
Credere Associates, LLC (Credere) has completed a preliminary geotechnical investigation for 
Aries Clean Energy (Aries) to support the design of a biosolids facility to be constructed on Lot 4, 
Cyro Road, Sanford, Maine (Site).  As part of this work, Credere conducted subsurface exploration 
and laboratory testing programs, evaluated subsurface conditions, completed engineering analyses, 
developed recommendations for the geotechnical aspects of the project design and construction, 
and prepared this geotechnical report.  The following sections provide a summary of our project 
understanding, scope of work, findings, the implications of these findings, and recommendations 
for design and construction.  Concurrently, Credere completed a hydrological investigation, which 
will be discussed and provided under separate cover. 
 
This work was completed in accordance with the scope of work (SOW) and general provisions 
presented in our proposal dated January 13, 2025.  The original proposed SOW (drilling method, 
number of borings, and in-situ and laboratory testing) was modified in the field1 based on 
encountering soft silt and clay.  Recommended changes were reviewed and approved by Aries, 
during the implementation of the field program.  The contents of this report are subject to 
limitations included in Appendix A. 
 
A quality control/quality assurance review of the geotechnical work completed by Credere for this 
project was completed by Isabel V Schonewald, P.E. (ME, NH) of Schonewald Engineering 
Associates, Inc. located in Cumberland, Maine. 
 

 
1 A total of 6 geotechnical borings were completed given the budget and time constrains of the project.  Undisturbed 
tube samples of the clay and silt were collected to for geotechnical testing and subsequent settlement evaluations.  
In-situ vane shear testing was competed to determine the shear strength of the deposit for subsequent stability 
evaluations. 
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Project Understanding 

Relevant Site History and Current Site Conditions 

The 10.91-acre Site is largely wooded and undeveloped.  The Site is accessed by Cyro Road.  The 
Site is located approximately 231 feet above sea level (AMSL), and the topography at the Site 
generally slopes to the northwest towards the Mousam River but is generally flat.  There are no 
utilities currently present at the Site.  
 
The proposed layout is in the initial phases of development and the exact features/structures and 
locations of these features/structures have not been established at this time.  The preliminary layout 
of the facility was provided to Credere by Aries on January 2, 2025, and is included in Appendix 
D.  Similarly, preliminary equipment loads for certain Site features were provided (see Appendix 
D) by Aries on March 4, 2025.  Additionally, a revised preliminary Site layout dated February 25, 
2025, was provided on March 8, 2025.  Once the final Site layout and equipment and building 
loads have been established, additional geotechnical analysis will be required to confirm stability 
and predicted settlements, as well as structure foundation design recommendations.   
 
A Site Location Plan is provided as Figure 1.  A Detailed Site Plan depicting the boring locations 
is provided as Figure 2. 
 
Surficial Geology 

According to the Maine Geological Survey (MGS) map, Surficial Geology of the Alfred 
Quadrangle, Maine, the Site is underlain by marine delta deposits that typically consist of coarse 
sand and gravel grading to fine sand and silt.  The subsurface conditions encountered during this 
investigation are discussed in the Findings section of this report.   
 
Bedrock Geology 

According to the MGS map, Bedrock Geology of Kittery 1:100,000 Quadrangle, Maine and New 
Hampshire, mapped bedrock at the Site is Permian-aged biotite-muscovite-garnet granite and 
pegmatite.   
 
Scope of Work 

Geotechnical Drilling 

To evaluate the subsurface conditions underlying the Site, a subsurface exploration program was 
completed.  The subsurface exploration program consisted of drilling 6 soil borings, designated 
CA-101 through CA-106 and 3 soil borings that were completed as monitoring wells, designated 
CA-MW-1 through CA-MW-3.  The latter were completed to support the concurrent hydrological 
investigation.  The 6 soil borings CA-101 through CA-106 were located based on the preliminary 
layout of the facility that was provided by Aries on January 2, 2025.  Of the six soil borings 
completed as part of the geotechnical evaluation, three borings were located in key areas; these 
borings were designated CA-103, CA-105, and CA-106.  Figure 2 depicts the soil boring 
locations.   
 



Preliminary Geotechnical Investigation   May 16, 2025 
Proposed Biosolids Facility  
Lot 4, Cyro Road, Sanford, Maine  Page 3 

 

 

Soil borings were completed between March 3 and 7, 2025, by Seaboard Drilling of Somersworth, 
New Hampshire, and were coordinated, observed, and logged by Credere on a full-time basis.  
Borings were advanced with a Diedrich D-50 Track Rig using standard drive and wash methods, 
except for boring CA-101, which was advanced using hollow stem augers to 12 feet below the 
ground surface (bgs) and terminated due to blowing sands. 
 
Standard Penetration Tests (SPTs) were performed, and split-spoon samples were collected at 5-
foot intervals to their proposed depths or refusal (as indicated on Figure 2).  Where refusal was 
not encountered above 42 feet bgs, soil borings were advanced to refusal using a rod probe.  
Samples from each split spoon interval were classified and placed in jars for possible geotechnical 
lab analysis.  SPT data (N-values) 2 were obtained to provide an indication of the in-situ density or 
consistency of the soil that correlates to key engineering parameters.  In lieu of SPTs, in-situ vane 
shear testing was conducted in soft marine silt-clay encountered in test borings CA-103, CA-105, 
and CA-106.  In-situ vane shear tests are performed to assess the undrained shear strength (Su) and 
the residual shear strength (Sur) of the soils.  The vane shear tests were performed by Seaboard 
Drilling using methods and equipment that generally conform to the ASTM standard test method; 
Seaboard Drilling provided the vane constant that is used to equate the torque applied to the vane 
(in foot-pounds) to the undrained shear strength of the soil (in pounds per square feet).  
 
Three (3) undisturbed Shelby tube samples (designated U-1 through U-3) of the soft clay and silt 
encountered in soil boring CA-105 were collected between 25 and 37 feet bgs.   
 
Soil boring logs describing the specific conditions encountered are included as Appendix B. 
 
Geotechnical Laboratory Program 

Upon completion of the geotechnical drilling program, tube and split spoon soil samples were 
selected and submitted to Soil Metrics LLC of Cape Elizabeth, Maine.  Seventeen jar samples of 
soil collected from the split-spoon sampler were submitted for gradation (ASTM D422), and 12 of 
the 17 were run with the hydrometer test as these samples contained more than 20 percent silt and 
clay sized particles (material finer than the #200 U.S. Standard Sieve), and 12 samples were 
submitted for Atterberg Limits (ASTM D4318).  Additionally, three tube samples (designated U) 
were submitted for hydrometer test, Atterberg Limits, laboratory shear vane, and one-dimensional 
consolidation.  The following table summarizes samples submitted for testing.  The laboratory 
report is included in Appendix C.  
 

Boring Number 
Washed 

Gradation 
Gradation w/ Hydrometer and Atterberg 

Limits* 

Tube Log, Atterberg 
Limits, Hydrometer, 

Laboratory Shear Vane 
and 1-D Consolidation 

CA-101 S-2 (5-7’)   
CA-102 S-2 (5-7’) S-6 (25-27’), S-7 (30-32’)  

 
2 Typically, field N-values are adjusted for the hammer efficiency.  N-values were not adjusted as the majority of 
samples at depth had N-values of WOH or WOR.  Additionally, a hammer efficiency report was requested but never 
received from the drillers.   
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Boring Number 
Washed 

Gradation 
Gradation w/ Hydrometer and Atterberg 

Limits* 

Tube Log, Atterberg 
Limits, Hydrometer, 

Laboratory Shear Vane 
and 1-D Consolidation 

CA-103 
 S-3 (15-17’), SS V-3/V-4 (25-27’), SS V-

7/V-8 (35-37’) 
 

CA-104  S-6 (25-27’), S-8 (35-37’)  

CA-105 
 SS V-3/V-4 (27-29’), SS V-5/V-6 (32-34’), 

SS V-7 (37-38’) 
U-1 (25-27’), U-2 (30-

32’), U-3 (35-37’) 
CA-106  SS V-3/V-4 (25-27’), SS V-7/V-8 (35-37’)  

CA-MW-1 S-3 (4-6’)   
CA-MW-2 S-2 (5-7’)   
CA-MW-3 S-2 (5-7’)   

* Split spoon sample designated S were collected as part of SPT, and those designated SS were grab split spoon 
samples collected after in-site vane test 
 
Findings – Subsurface Conditions 

The subsurface conditions encountered in the explorations at the Site consisted of 5 to 13 inches 
of topsoil/vegetation over 3 to 17 feet of sand with varying amounts of gravel and silt (SW/SP/SM), 
underlain by 25 to 40 feet of clay and silt (CL/CL-ML).  Refusal, interpreted to be bedrock, was 
encountered in soil borings CA-103 through CA-106 at between 40 and 51.7 feet bgs; rock core 
was not obtained so the type of refusal could not be determined. 
 
The following bullets describe our interpretation of the generalized soil profile and characteristics 
of the soil strata underlying the Site based on the conditions encountered in widely spaced test 
borings.  More specific descriptions of the conditions encountered at each location are provided 
on the logs included as Appendix B. 

 The soil encountered at the ground surface consisted of approximately 5 to 13 inches of a 
vegetated layer.  In general, the Site is wooded with some clearing.  At the time of drilling 
the Site was covered with over 1 foot of snow. 

 The sand encountered consisted of 3 to 8 feet of fine to medium sand over 5 to 10 feet of 
fine to coarse sand, both layers with varying amounts of gravel and trace silt.  The SPT N-
values in the upper, fine to medium sand ranged from 4 to 12 with an average N-value of 
7 indicating the material is primarily loose.  The SPT N-values in the lower fine to coarse 
sand ranged from 16 to 46 with an average N-value of 30 indicating the material is 
primarily medium dense. 

 Based on field observations and local experience, the 25- to 40-foot-thick layer of clay and 
silt material encountered at approximately 8 to 19 feet bgs across the Site is typical of the 
Presumpscot Formation found in Maine.  The deposit appears to consist of 2 to 8 feet of 
olive-brown, desiccated (weathered) clay and silt (commonly referred to as the crust) 
underlain by gray, clay and silt. 

 SPT N-values in the crust ranged from 4 to 9 (with an average N-value of 6) indicating a 
medium stiff to stiff consistency.  Typically, this material is overconsolidated with 
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overconsolidation ratios (OCRs3) ranging from 4 to 8 or greater.  One sample of the crust 
material was submitted to the laboratory for grain size/hydrometer and Atterberg limits.  
The results indicated the crust material was 78% silt and 18% clay and had a liquid limit 
(LL) of 22.7, a plastic limit (PL) of 19.3, and a plasticity index (PI) of 3.4 indicating low 
plasticity.  In-situ vane shear test data was not collected in this layer due to its stiffness.  

 SPT N-values in the gray clay and silt deposit ranged from 2 to weight of rods indicating a 
soft to very soft consistency.  Fourteen samples (11 jar samples and 3 tube samples) of the 
soft clay and silt deposit were submitted for grain size/hydrometer and Atterberg Limits 
tests.  On average the samples were 60% silt and 40% clay.  The average LL, PL and PI 
were 22, 36, and 16, respectively, indicating moderate plasticity.  In-situ vane shear testing 
from 20 to 30 feet bgs indicated Su values from 980 to 1932 psf and Sr values from 140 to 
336 psf.  In-situ vane testing from 30 to 42 bgs indicated Su values from 616 to 1204 psf 
and Sr values from 28 to 308.  Laboratory vanes collected from tube samples at 30 and 35 
feet bgs indicated Su values of 877 and 940 psf, which correlates nicely with the in-situ 
data.   

 Consolidation tests were completed on three tube samples from CA-105.  Sample U-1 from 
25-27 feet bgs was highly disturbed, and the results should be used with caution.  Tube 
samples U-2 collected from 30-32 and U-3 collected from 35-37 feet bgs, appeared 
undisturbed and yielded virgin compression ratios (CCR) of 0.234 and 0.290 and 
recompression ratios (CRR) of 0.022 and 0.021, respectively.  Based on the compression 
curves, the preconsolidation pressure or maximum past pressure (σmp) can be estimated as 
7300 psf at 31 feet bgs and 5900 psf at 36 feet bgs.   

 
Bedrock 

Refusal was encountered between 40 to 52 feet bgs.  Bedrock was not cored, as it was not part of 
the original SOW, so the type of refusal is unknown.   
 
Groundwater 

Groundwater was noted during exploration activities typically between 6 and 10 feet bgs.  
Stabilized groundwater measurements were obtained on March 19, 2025, in monitoring wells CA-
MW-1 through CA-MW-3.  At that time, groundwater was gauged at 5.0, 6.4, and 8.3 feet bgs, 
which corresponds to elevation 225, 223, and 217 feet4, respectively.  Groundwater appears to be 
flowing north northeast in the direction of flow of the Mousam River.  Note that groundwater 
fluctuations may occur due to variations in rainfall, temperature, and other factors occurring since 
the time the measurements were made. 
 

 
3 The OCR and/or maximum past pressure are critical parameters in predicting the overall settlement a deposit will 
experience.  If predicted final pressures are less than the maximum past pressure, settlement will occur in relation to 
the recompression ratio.  If the final pressure is greater than the maximum past pressure, settlement will occur in 
relation to the compression ratio.  Typically, the recompression ratio is an order of magnitude less than the 
compression ratio. 
4 Ground surface elevation was estimated based on the Site plans provided.  Additionally, Credere recorded the 
locations and elevation of the on-Site wells using used a GPS. 
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Implications of Subsurface Conditions 

The subsurface conditions encountered at the Site, in particular the presence of clay and silt, 
coupled with the proposed Site design features have implications with respect to the geotechnical 
design aspects of the proposed development, specifically the allowable bearing capacity, predicted 
long-term settlement, and global stability5.  Particularly challenging are the combination of the 
proposed fill (up to 4 feet) and the heavily loaded structures, specifically the dryer package (3 
dryers, 105 tons each), the wet silos (3 silos, 350 tons each), and dry silos (4 silos, 100 tons each). 
 
Proposed Fill: Based on the proposed Site plans, the Site will be filled up to 4 feet in places.  This 
is a key controlling design feature affecting settlement and stability, which in turn limits the 
allowable bearing pressure.  Current Site grades slope gradually down to the west towards the 
Mousam River.  The current proposed plan depicts the final Site development slightly elevated 
(approximately 233 feet elevation near Cyro Road and 231 feet elevation near the dry silos).  The 
plant layout is encircled in an access road, which is elevated similarly; several stormwater retention 
ponds (bottom elevation 220 feet) are located in the southwest portion of the Site, adjacent to the 
filled slope of the road and the wet silos.  
 
The 3 to 4 feet of fill that is proposed is estimated to create ¾ to 1 inch of total settlement across 
the Site.  Additional settlement will result from the structure/equipment loads, as discussed below. 
 
Equipment Loads: Based on the proposed design plans and the estimated equipment loads provided 
by Aries, the wet and dry silos are located near the exterior of the proposed fill and are heavily 
loaded.  Therefore, they control the geotechnical design criteria, meaning, lightly loaded structures 
located in non-fill areas may have less stringent design criteria/recommendations. 
 
Credere reviewed the current proposed design plans, and the estimated equipment loads provided 
by Aries.  Based on this, the allowable bearing capacity, predicted long-term settlement, and deep-
seated (global) stability was evaluated along two critical sections: line 1 – running perpendicular 
to the slope crest and cutting through the road at the location of the dry silos, and line 2 – running 
perpendicular to the slope crest and cutting through the stormwater basins and the road at the 
location of the wet silos (see Appendix D). 
 
Line 1 appears to be stable under proposed conditions.  However, the allowable bearing capacity 
is limited by the anticipated total and differential settlement.  Each dry silo appears to be 
approximately 12 feet in diameter6 and weighs/holds an estimated 100 tons.  If we assume a 16 by 
16-foot square shallow mat foundation and an allowable bearing capacity of 1,000 psf, the total 
estimated settlement is 1.5 inches.  Therefore, it appears that the dry silo could be supported by 
shallow foundations, if 1.5 inches of total settlement and an angular distortion of 0.005 (roughly 
based on ½ inch of differential settlement over 8 feet) is tolerable. 
 

 
5 Global stability refers to the overall stability of a slope or embankment.  The low shear strength of clay and silt can 
lead to potential failure or landslides under certain loading conditions. 
6 Equipment dimensions were estimated based on the proposed plan provided by Aries. 
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Line 2 in its proposed configuration is not stable with respect to deep-seated (global) stability.  It 
does appear that if the wet silos are moved approximately 90 feet from the edge of the road or if 
the stormwater basins are relocated, the section will be stable.  However, the bearing capacity will 
be limited in order to reduce anticipated total and differential settlement to reasonable magnitudes.  
Each wet silo appears to be approximately 12 by 12 feet square and weighs/holds and estimated 
350 tons.  If we assume a 14 ft by 56 ft mat foundation under the group of wet silos, the bearing 
pressure would be approximately 2,500 psf resulting in total anticipated settlement greater than 2 
inches. 
 
In summary, the lighter loaded structures/equipment should be evaluated separately since 
settlement is not likely to control allowable bearing pressure and shallow spread footings or mat 
foundations will likely provide adequate support.  As noted above, the proposed fill coupled with 
the relatively heavy loads of certain equipment (wet and dry silos) make the use of shallow mat 
foundations complicated for these structures.  If the anticipated settlement and/or limited allowable 
bearing capacity are unacceptable, pile-supported slabs may be used to support the heavily-loaded 
structures, which will transfer the load to the underlying bedrock; therefore, eliminating total and 
differential settlement as a design factor.  We note that supplemental test borings with rock coring 
at key locations will be needed to provide guidance for pile design.  Likewise, relocating the 
heavily loaded equipment away from the fill slope crest to areas of less fill is a potential solution. 
 
Construction considerations: Surface water and groundwater controls will be necessary during 
construction.  Groundwater was encountered between 5 and 8 feet below the ground surface, which 
indicates that groundwater is perched on the clay and silt material. 
 
Native clay and silt deposits can be difficult to work with.  Disturbance of soft deposits typically 
results in loss of strength, which could adversely affect the performance of the foundation.  The 
ability to work with stiff deposits of this material is highly dependent on maintaining strict control 
over the moisture content of the material and avoiding dynamically loading the material.  The clay 
and silt material is not recommended for reuse. 
 
Foundation Design and Construction Recommendations 

Based on the subsurface conditions encountered at the Site and Credere’s understanding of the 
proposed project, the following geotechnical recommendations are provided for consideration 
during design and construction.  It should be noted that these are preliminary and general 
recommendations.  Once the final design has been developed, these recommendations should be 
reviewed by Credere and updated accordingly. 
 

Understanding of Proposed Structures and Equipment 
Structures/Equipment* Design Considerations 

Wet/dry silos, dryer package Small and large footprint; heavily loaded; no heated 
space 

Office structures Lightly loaded; heated spaces 
*See Appendix D for list of equipment list and estimated loading.  Equipment dimensions were scaled from provided 
drawings. 
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Site Preparation/Site Work 

In all areas where structure/equipment and access roadways are proposed, all existing vegetation, 
fill/debris materials, topsoil, and other organic matter or deleterious material should be removed 
to expose suitable subgrade soils consisting of stable inorganic soils.  The subgrade preparation 
area for the foundations for these structures should extend outward from the edge of the foundation 
to the limit of the zone of influence.  The limit of the zone of influence is defined by a line 
extending downward and outward at a one horizontal to two vertical (1H:2V) slope from a point 
2 feet outside of the lower outside edge of the foundation element to the exposed subgrade surface. 
 
The exposed subgrade soils in structures/equipment foundation footprints and access roads should 
be proofrolled with 6 to 8 passes of a self-propelled static roller; a vibratory roller is not 
recommended as it may further disturb silty subgrade material.  All loose or yielding areas should 
be overexcavated and replaced with compacted Granular Fill to reach subgrade elevation. 
 
The Granular Fill should be placed in loose lifts not to exceed 12 inches in thickness and should 
be compacted to at least 95% of the material’s maximum dry density, as determined by ASTM D-
1557 (Modified Proctor).  Special placement and compaction methods, such as Crushed Stone 
wrapped in nonwoven geotextile fabric and tamped with the excavator bucket, may be warranted 
in wet areas.  Considering groundwater was encountered at 5 to 8 feet bgs, wet conditions should 
be expected. 
 
The prepared subgrade should be firm and stable under the action of construction equipment. 
 
Conventional Spread Footings 

Lightly loaded structures having relatively small foundation footprints (i.e., footprint widths 
between 3 and 6 feet) can be supported by spread footings with a net allowable bearing capacity 
of 2,000 psf. 
 
A preliminary settlement evaluation that assumed up to 4 feet of fill across the Site, conservatively 
predicted up to 1.5 inch of total settlement for these lighter structures.  Structures supported by 
spread footings should be designed to allow for ½ inch of differential settlement between different 
foundation elements. 
 
Conventional spread footings bearing on a minimum of 1 foot of compacted Structural Fill 
overlying prepared subgrade should provide satisfactory support for these structures.  Where 
foundation elements coincide with groundwater (observed between 5 and 8 feet bgs), they should 
bear on 12 inches of ¾-inch Crushed Stone wrapped in geotextile fabric.  This may apply to the 
exterior footings. 
 
All footings should have a minimum dimension of 2 feet, regardless of the calculated bearing 
pressure.  The structural design of the footings should limit eccentric soil contact pressures. 
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All footings should be founded at least 4.5 feet below the lowest adjacent exterior grade for frost 
protection and should be protected from frost action during construction.  If called for, interior 
footings should be at least 1.5 feet below finished floor elevation. 
 
Considering the observed shallow groundwater conditions (approximately 5 to 8 feet bgs), 
groundwater and stormwater runoff controls should be incorporated into the design of foundational 
elements.  Permanent perimeter (footing) drains and underdrains should be considered in the 
foundation design to relieve the buildup of hydrostatic pressure under the foundational elements.  
All groundwater, surface water and storm water should be redirected away from 
structures/equipment. 
 
Granular Fill should be used for backfill against the interior and exterior of the wall footing stems 
up to slab subgrade elevation and extend to a distance of at least five feet out from the walls, if 
traditional shallow foundations are used.  This will safeguard against frozen material (in winter) 
or hydrostatic forces (spring) against the footing walls. 
 
All Granular or Structural Fill underneath structures/equipment foundations should be placed in 
loose lifts not to exceed 12 inches in thickness and should be compacted to at least 95% of the 
material’s Modified Proctor. 
 
Mat Foundations 

Structures/equipment with heavy loading and requiring large foundations (i.e., dry silos with 16’ 
x 16’ foundations or dryers with 16’ x 54’foundation) should be founded on structural slabs/mat 
foundations. 
 
Based on an applied bearing pressure of 1,000 psf, preliminary settlement analysis of mat 
foundations predicted settlement up to 1.5 inches.  Additionally, mat foundations with an applied 
bearing pressure of 2,500 psf, predicted settlement of 2 inches.  If the predicted settlement exceeds 
design tolerances, the mat foundations should be supported on piles seated on bedrock. 
 
In the case where the equipment pads are exposed to freeze-thaw conditions (unlike a typical 
building on-grade floor slab), the structural slabs should be designed with frost walls that extend 
below frost depth of 4.5 feet. 
 
A modulus of subgrade reaction equal to 100 pounds per cubic inch (pci) for a 1-foot square plate 
may be used for the structural design of slabs if controlled Structural Fill is in contact with the 
slabs.  The structural design of mat foundations should limit eccentric soil contact pressures.   
 
Piles  

Considering the thickness of clay/silt at the Site, steel H-piles, concrete filled pipe piles, and rigid 
inclusion piles are viable options for settlement-sensitive structures/equipment with heavy loading.  
The piles should be designed as end-bearing piles that derive their capacity by fully penetrating 
the clay/silt to termination on the bedrock surface at anticipated depths of 40 to 50 feet bgs.  A 
general comparison of each pile type is provided below. 
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Feature Steel H-Piles Concrete-Filled Pipe Piles Rigid Inclusion Piles 

Load Capacity High Very High Moderate 
Installation Method Driven Driven or Drilled Drilled/Displacement 

Vibration/Noise High Moderate Low 
Corrosion Resistance Low (unless coated) High (with concrete fill) High 

Reusability Yes No No 
Cost Moderate High Low to Moderate 

Typical Use Deep foundations Heavy structures, offshore Ground improvement 
 
Lateral loads (unknown at this time) could be carried by the horizontal component of batter piles.  
All the batter piles, if included in the design, should be driven to an angle no steeper than three 
vertical to one horizontal (3V:1H).  Additionally, lateral loads be resisted by passive earth 
pressures acting on the grade beams and pile caps.   
 
Slab-on-grade 

Slab-on-grade should bear on a minimum of 12 inches of compacted Structural Fill overlying 
prepared subgrade material.  All Granular Fill (that is required to achieve slab subgrade elevation) 
and Structural Fill (under the footings and slab) should be placed in loose lifts not to exceed 12 
inches in thickness and should be compacted to at least 95% of the material’s Modified Proctor. 
 
Retaining Walls  

If retaining walls are part of the proposed design for grade separation, the following design 
criterion should be considered.  When designing unrestrained retaining walls with horizontal 
backfills, the active earth pressure coefficient (Ka) can be assumed to be 0.27 (typical for free-
draining sand and gravel with peak friction angle, ∅ of 32°).  Retaining walls should be backfilled 
with free draining backfill material that extends to a minimum of 5 feet behind any exposed surface 
for frost protection.  Passive pressure (Kp) should not be relied upon for the design of any retaining 
walls.7 
 
Earth support walls should be designed to withstand surcharge loads that may be imposed during 
the life of the structure, including loads from fill and/or construction equipment that may be placed 
adjacent to the wall.  The design of retaining walls must incorporate toe drains with positive outlets 
and weep holes.  A backfill soil unit weight of 125 pounds per cubic foot (pcf) should be used for 
determining the earth pressure acting on the wall.  For design purposes, free draining backfill 
material can be assumed to have an internal friction angle (∅) of 32 degrees and a (sliding) 
interface friction angle between fill and concrete (δ) of 24 degrees.  This applies to all foundation 
elements.  Additionally, the minimum factor of safety against sliding and overturning should be 
1.50 or as required by the applicable building code. 
 

 
7 Typically, Ka and Kp are not provided as equivalent fluid pressures, because they do not account for ground surface 
slope, loading, wall geometry, or groundwater conditions. 
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Seismic Considerations 

Earthquake loading should be evaluated in accordance with the methods presented in Section 1613 
of the (2024) International Building Code and Chapter 20 of the 2022 ACSE/SEI 7 Minimum 
Design Loads and Associated Criteria for Building and Other Structures.  Site-specific parameters 
recommended for use in the analysis are as follows: Risk Category II; Site Soil Class = D/E; and 
Mapped Acceleration Parameters Ss = 0.3, S1 = 0.064, SMS = 0.32, SM1 = 0.13, SDS = 0.21, SD1 = 
0.87, and Seismic Design Category = B8. 
 
Groundwater Control 

An exterior footing drain and slab underdrain should be incorporated into the foundation design 
with positive (gravity) outlet.  If positive outlet/discharge cannot be achieved for the slab 
underdrain and/or footing drains, permanent sumps with pump systems should be included in the 
mechanical design.  Additionally, any retaining walls must be backfilled with free draining 
material (i.e., non-frost susceptible), have a toe drain, and weep holes.  Roof drains and surface 
water runoff should be directed away from foundations; roof drains should not be tied into the 
perimeter drains. 
 
Groundwater will likely be encountered during construction requiring conventional temporary 
dewatering such as from localized sumps to allow fill placement in the dry.  If dry placement of 
fill cannot be achieved, ¾ inch Crushed Stone wrapped in nonwoven geotextile fabric should be 
used. 
 
Underground Utilities 

Underground pipes and utilities should be placed on bedding material in accordance with the 
manufacturers’ specifications.  In the absence of specific recommendations by the manufacturer, 
pipe bedding should consist of ¾ inch Crushed Stone for PVC sewer pipes and Granular Fill with 
a maximum stone size of 1 inch for all other utilities not requiring rigid bedding.  Wherever 
possible, flexible pipe and connections should be utilized.   
 
Trench backfill should be placed in loose lifts not to exceed 12 inches in thickness (6 inches in 
thickness where hand operated equipment is used) and should be compacted to at least 95% of the 
materials Modified Proctor.   
 
Materials 

All fill material used within and around foundation footprints, under pavement, and in utility 
trenches should be non-cohesive soil free from ice, snow, roots, sod, rubbish, and other deleterious 
or organic matter.  These materials are considered “non-frost susceptible”.  Fill material should 
meet the following requirements9: 

 Structural Fill – Maine DOT 703.06 Type A  
 Granular Fill – Maine DOT 703.06 Type D 

 
8 Based on ASCE 7-22 using the ASCE 7 online Hazard Tool https://asce7hazardtool.online/ 
9 Maine DOT Material Specifications were used as these materials should be readily available in the area. 
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 Base Course for flexible pavement section – Maine DOT 703.06 Type B 
 Subbase Course for flexible pavement section – Maine DOT 703.06 Type D 

 
Reuse of On-Site Material 

On-site material, which satisfies the specifications for Granular Fill, may be reused on Site.  This 
material should be stockpiled and tested prior to reuse. 

Final Design Phase 

Once the final facility layout and equipment loading have been established, additional analysis 
may be required to confirm that settlement and stability at the Site is acceptable.  Supplemental 
borings and rock coring may be required by the structural engineer in designing pile supported 
structures.  Additionally, the recommendations contained herein should be reviewed considering 
any new information obtained. 
 
Construction 

It is recommended that geotechnical engineering services be retained during the earthwork phases 
of construction.  This is to observe compliance with the design concepts, specifications, and 
recommendations and to allow design changes in the event that subsurface conditions differ from 
those anticipated prior to the start of construction. 
 
Closing 

We trust this report is responsive to Aries Clean Energy’s needs.  Should you have any questions, 
please do not hesitate to contact me at tpatten@crederellc.com or 207-730-1053. 
 
Very truly yours, 
 
CREDERE ASSOCIATES, LLC 
 
 
 
Mary Theresa Giasi, P.E.  
President, Lead Geotechnical Engineer  
  
 
 
Allison Drouin, PG, LG 
Vice President of Quality Assurance, Senior Geologist 
 
Attachments:  Figure 1 – Site Plan 
  Figure 2 – Sample Location Plan 
  Appendix A – Limitations 
  Appendix B – Boring Logs 
  Appendix C – Geotechnical Laboratory Reports 

Appendix D – Design Information 
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Appendix A 
 

Limitations



 
 

 
 

Limitations 
 
Explorations 
 

• The analyses and recommendations submitted in this report are based in part upon the data 
obtained from subsurface explorations.  The nature and extent of variations between these 
explorations may not become evident until construction.  If variations then appear evident, it may 
be necessary to re-evaluate the recommendations of this report. 

 
• The generalized soil profile described in the text is intended to convey trends in the subsurface 

conditions.  The boundaries between strata are approximate and idealized, and have been 
developed by interpretations of widely spaced explorations and samples.  Actual soil transitions 
are probably more erratic.  For specific information, refer to the boring logs. 

 
• Water level readings have been made in drilled holes at times and under conditions stated in the 

boring logs.  This data has been reviewed and interpretations have been made in the text of this 
report.  However, it must be noted that fluctuations in the level of the groundwater may occur due 
to variations in rainfall, temperature, and other factors occurring since the time the measurements 
were made. 

 
Review 
 

• In the event that any changes in the nature, design or location of the proposed structure are planned, 
the conclusions and recommendations contained in this report shall not be considered valid unless 
the changes are reviewed and conclusions of this report modified or verified in writing by 
CREDERE ASSOCIATES, LLC.  It is recommended that this firm be provided the opportunity 
for a general review of the final design and specifications in order that earthwork and foundation 
recommendations may be properly interpreted and implemented in the design specifications  

 
Construction 
 

• It is recommended that this firm be retained to provide soil engineering services during 
construction of the excavation and foundation phases of the work.  This is to observe compliance 
with the design concepts, specifications, and recommendations and to allow design changes in the 
event that subsurface conditions differ from those anticipated prior to start of construction. 

 
Use of Report 
 

• This soil and foundation report has been prepared for this project by CREDERE ASSOCIATES, 
LLC.  This report is for design purposes only and is not sufficient to prepare an accurate bid.  
Contractors wishing a copy of this report may secure it with the understanding that its scope of 
work is limited to design considerations only. 

 



 
 

 
 

• The report has been prepared by CREDERE ASSOCIATES, LLC for the exclusive use of AERIES 
CLEAN ENERGY for the Proposed Biosolids Facility located at Lot 4, Cyro Road, Sanford, 
Maine, in accordance with generally accepted soil and foundation engineering practices.  No other 
warranty, express or implied, is made.

  



 
 

  
  
  
  CREDERE ASSOCIATES, LLC 
 

Appendix B 
 

Boring Logs  
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0-6"Dark brown fine Sand, moist [TOPSOIL].

(SP) 6-16" Loose, brown, fine to medium SAND, little Silt, trace
fine Gravel, moist.

Advanced to 5' bgs.

(SP) 0-5" Loose, light brown, fine to medium SAND, little Silt, trace
fine Gravel, moist.

Advanced to 10' bgs.

(SW) 0-10" Loose, brown, fine to coarse SAND, little Silt, trace fine
Gravel, wet.

(SM) 10-13" Brown SILT, little fine Sand, wet.
Drilling encountered difficulty advancing HSA due to blowing sands
binding up the augers.  Driller reccomended switching to drive and
wash. End of boring at 12 feet bgs (no refusal).
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GROUND ELEVATION 230

DATE STARTED 3/3/25 LOGGED BY M. Hixon

CONTRACTOR Seaboad Drilling, LLC/Parker Johnson

DRILLING METHOD Hollow Stem Auger

MP ELEVATION

WELL MATERIALS NA

ANNULUS MATERIALS NA, NA

WELL DIAMETER NA

DRILLING EQUIPMENT Diedrich D-50, borehole diam. 4
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0-13" Loose, dark brown fine SAND, trace Silt, moist [TOPSOIL].

(SP) 13-15" Brown, fine to medium SAND, trace Silt, moist.
Advanced to 5' bgs.

(SW) 0-7" Medium dense, fine to coarse SAND, little Gravel, trace
Silt, moist.

Advanced to 10' bgs.

No recovery.

Advanced to 15' bgs.

(CL) 0-19" Soft, olive-brown CLAY & SILT, wet.

Advanced to 20' bgs.

(CL) 0-12" Very soft, gray CLAY & SILT, silt lenses, wet.

Advanced to 25' bgs.

(CL) 0-24" Same as previous.

Advanced to 30' bgs.
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DEPTH TO WATER NA

GROUND ELEVATION 230

DATE STARTED 3/3/25 LOGGED BY M. Hixon

CONTRACTOR Seaboad Drilling, LLC/Parker Johnson

DRILLING METHOD Drive and wash

MP ELEVATION

WELL MATERIALS NA

ANNULUS MATERIALS NA, NA

WELL DIAMETER NA

DRILLING EQUIPMENT Diedrich D-50, borehole diam. 4
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30-32

35-37

40-42

(CL) 0-19" Same as previous.

Advanced to 35' bgs.

No recovery.

Advanced to 40' bgs.

(CL) 0-24" Very soft, gray CLAY & SILT, silt lenses, wet.

End of boring at 42' bgs (no refusal).
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3
2
3

WOH/6"
4
5
5

WOH/
24"

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

S-1

S-2

S-3*

S-4

V-1

V-2

V-3

V-4

5-7

10-12

15-17

20-22

22-23

23-24

25-26

26-27

Advanced to 5' bgs.

(SW) 0-9" Medium dense, light brown/brown, fine to coarse SAND,
little Silt, trace fine to coarse Gravel, moist.

Advanced to 10' bgs.

(CL) 0-24" Medium stiff, olive-brown CLAY & SILT, trace fine
Sand, moist. Pp= 0.5 tsf. Pp (w/ adaptor)= 0.219 tsf.

Advanced to 15' bgs.

(CL) 0-24" Stiff, olive-gray CLAY & SILT, trace fine Sand, moist. Pp
= 2 tsf. Pp (w/ adaptor) = 0.281 tsf.

Advanced to 20' bgs.

(CL) 0-24" Very soft, gray CLAY & SILT w/ silt lenses, wet. Pp =
0.25 tsf. Pp (w/ adaptor)  = 0.125 tsf.

V-1: Tu=40 / Tr=5     Su=1120 / Sr=140

V-2: Tu=45 / Tr=5     Su=1260 / Sr=140

Advanced to 25' bgs.

V-3: Tu=35 / Tr=5     Su=980 / Sr=140

V-4: Tu=45 / Tr=5     Su=1260 / Sr=140

Advanced to 30' bgs.

Pp = pocket
penetrometer (tsf)

Used 2 5/8" Dia.
by  4 3/4" tapered
vane, 1/K=28,
S(psf) = T(lbf-ft) x
(1/K)
Tu = torque
(undrained), Tr =
torque (residual),
Su = shear
strength
(undrained), Sr=
shear strength
(residual)
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DEPTH TO WATER NA

GROUND ELEVATION 229

DATE STARTED 3/7/25 LOGGED BY M. Hixon

CONTRACTOR Seaboad Drilling, LLC/Parker Johnson

DRILLING METHOD Drive and wash

MP ELEVATION

WELL MATERIALS NA

ANNULUS MATERIALS NA, NA

WELL DIAMETER NA

DRILLING EQUIPMENT Diedrich D-50, borehole diam. 4
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CLIENT Aeries Clean Technologies PROJECT NAME Lot 4, Cyro Road, Sanford

PROJECT LOCATION Cyro Road, Sanford, Maine

Boring Log

PROJECT # 24001944

Credere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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-/-

-/-

-/-

-/-

-/-

-/-

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

V-5

V-6

V-7

V-8

V-9

V-10

30-31

31-32

35-36

36-37

40-41

41-42

V-5: Tu=34 / Tr=5     Su=952 / Sr=140

V-6:  Tu=37 / Tr=7     Su=1036 / Sr=196

Advanced to 35' bgs.

V-7: Tu=25 / Tr=1     Su=700 / Sr=28

V-8: Tu=30 / Tr=5     Su= 840 / Sr=140

Advanced to 45' bgs.

V-9: Tu=22 / Tr=2     Su=616 / Sr=56

V-10: Tu=25 / Tr=11    Su=700 / Sr=308

Advanced using rod probe to refusal.

End of boring at 47' bgs (rod probe refusal). Probable bedrock.
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CLIENT Aeries Clean Technologies PROJECT NAME Lot 4, Cyro Road, Sanford

PROJECT LOCATION Cyro Road, Sanford, Maine

Boring Log

PROJECT # 24001944

Credere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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24/3

24/0

24/9

24/0

24/24

24/24

3
3
4
4

9
10
11
15

25
21
18
21

20
21
19
17

WOH/
24"

WOH/
24"

S-1

S-2

S-3

S-4

S-5

S-6*

0-2

5-7

10-12

15-17

20-22

25-27

0-13" Loose, dark brown fine SAND, trace Silt, moist [TOPSOIL].

Advanced to 5' bgs.

No recovery. Rock observed in split spoon tip.

Advanced to 10' bgs.

(SW) 0-9" Dense, brown, fine to coarse SAND, some fine Gravel,
trace Silt.

Advanced to 15' bgs.

No recovery.

Advanced to 20' bgs.

(CL) 0-12" Very soft, olive-brown/gray CLAY & SILT, silt lenses.

(CL) 12-24" Gray CLAY & SILT, silt lenses.

Advanced to 25' bgs.

(CL) 0-24" Very soft, gray CLAY & SILT, silt lenses.

Advanced to 30' bgs.
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DEPTH TO WATER NA

GROUND ELEVATION 229

DATE STARTED 3/3/25 LOGGED BY M. Hixon

CONTRACTOR Seaboad Drilling, LLC/Parker Johnson

DRILLING METHOD Drive and wash

MP ELEVATION

WELL MATERIALS NA

ANNULUS MATERIALS NA, NA

WELL DIAMETER NA

DRILLING EQUIPMENT Diedrich D-50, borehole diam. 4
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CLIENT Aeries Clean Technologies PROJECT NAME Lot 4, Cyro Road, Sanford

PROJECT LOCATION Cyro Road, Sanford, Maine

Boring Log

PROJECT # 24001944

Credere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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24/24

24/24

24/24

WOH/
24"

WOH/
24"

WOH/
24"

S-7

S-8*

S-9

30-32

35-37

40-42

(CL) 0-24" Same as previous.

Advanced 35' bgs.

(CL) 0-24" Same as previous.

Advanced to 40' bgs.

(CL) 0-24" Same as previous.

Attempted advance to 45' bgs.

End of boring at 43.5' bgs (roller cone refusal). Probable bedrock.
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CLIENT Aeries Clean Technologies PROJECT NAME Lot 4, Cyro Road, Sanford

PROJECT LOCATION Cyro Road, Sanford, Maine

Boring Log

PROJECT # 24001944

Credere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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24/10

24/8

24/16

24/24

-/-

24/9

-/-

24/14

-/-

-/-

2
3
9
11

22
28
27
28

5
4
2
1

1
1/12"

-
1
-
-
-
-

WOH/
24"
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

S-1

S-2

S-3

S-4

V-1

S-5

V-2

U-1

V-3

V-4

0-2

5-7

10-12

15-17

17-18

20-22

22-23

25-27

27-28

28-29

0-5" Dark brown fine SAND, trace Silt, moist [TOPSOIL].

(SP) 5-10" Medium dense, brown, fine to medium SAND, little Silt,
trace fine to coarse Gravel, moist.
Advanced to 5' bgs.

(SW) 0-8" Very dense, brown fine to coarse SAND, little fine to
coarse Gravel, little Silt.

Advanced to 10' bgs.

(CL) 0-16" Medium stiff, gray CLAY & SILT, silt lenses.

Advanced to 15' bgs.

(CL) 0-24" Very soft, gray CLAY & SILT, silt lenses. Pp=0.25 tsf.
Pp (w/ adaptor)=0.203 tsf.

V-1: Tu=>150 / Tr=25     Su=>1650 / Sr=275

Advanced to 20' bgs.

(CL) Same as previous.

V-2: Tu=127 / Tr=25    Su=1397 / Sr=275

Advanced to 25' bgs.

(CL) Same as previous.
V-3: Tu=116 / Tr=25    Su=1276 / Sr=275
V-4: Tu=150 / Tr=23    Su=1650 / Sr=253

Advanced to 30' bgs.

Pp = pocket
penetrometer (tsf)

Used 3 5/8" Dia.
by  6 1/8" tapered
vane, 1/K=11, S
(psf) =T (lbf-ft) x
(1/K)
Tu = torque
(undrained), Tr =
torque (residual),
Su = shear
strength
(undrained), Sr=
shear strength
(residual)
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DEPTH TO WATER NA

GROUND ELEVATION 227

DATE STARTED 3/5/25 LOGGED BY M. Hixon

CONTRACTOR Seaboad Drilling, LLC/Parker Johnson

DRILLING METHOD Drive and wash

MP ELEVATION

WELL MATERIALS NA

ANNULUS MATERIALS NA, NA

WELL DIAMETER NA

DRILLING EQUIPMENT Diedrich D-50, borehole diam. 4
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PROJECT LOCATION Cyro Road, Sanford, Maine

Boring Log

PROJECT # 24001944

Credere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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24/24

-/-

-/-

24/22

-/-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

U-2

V-5

V-6

U-3

V-7

30-32

32-33

33-34

35-37

37-38

(CL) Same as previous.
V-5: Tu= >150 / Tr=15    Su=>1650 / Sr=165
V-6: Tu=140 / Tr=22    Su=1540 / Sr=242

Advanced to 35' bgs.

Encountered denser material.
V-7: Tu=35 / Tr=12    Su=980 / Sr=336
Advanced to 40' bgs.

End of boring at 40' bgs (roller cone refusal). Probable fractured
bedrock.

V-7, switched to 2
5/8" Dia. by 4 3/4"
tapered vane, 1/K
= 28
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PROJECT LOCATION Cyro Road, Sanford, Maine

Boring Log

PROJECT # 24001944

Credere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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24/0

24/9

24/23

24/24

-/-

-/-

-/-

-/-

10
10
15
20

3
2
4
3

WOH/
24"

WOH/
24"

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

S-1

S-2

S-3

S-4

V-1

V-2

V-3*

V-4

5-7

10-12

15-17

20-22

22-23

23-24

25-26

26-27

Advanced to 5' bgs.

No recovery.

Advanced to 10' bgs.

(CL) 0-9" Medium stiff, olive-brown/gray CLAY & SILT, some Silt
and fine Sand.

Advanced to 15' bgs.

(CL) 0-24" Very soft, gray CLAY & SILT, silt and fine sand lenses.
Pp (w/adaptor)=0.125 tsf

Advanced to 20' bgs.

(CL) 0-24" Very soft, gray CLAY & SILT, silt and fine sand lenses.
Pp = 0.25 tsf. Pp (w/ adaptor)= 0.094 tsf.

(CL) Same as previous.
V-1: Tu=57 / Tr=12     Su=1596 / Sr=336
V-2: Tu=69 / Tr=10     Su=1932 / Sr=280

Advanced to 25' bgs.

(CL) Same as previous.
V-3: Tu=42 / Tr=10     Su=1176 / Sr=280
V-4: Tu=55 / Tr=12     Su=1540 / Sr=336

Advanced to 30' bgs.

Pp = pocket
penetrometer (tsf)

Used 2 5/8" Dia.
by  4 3/4" tapered
vane, 1/K=28, S
(psf) =T (lbf-ft) x
(1/K)
Tu = torque
(undrained), Tr =
torque (residual),
Su = shear
strength
(undrained), Sr=
shear strength
(residual)
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DEPTH TO WATER NA

GROUND ELEVATION 229

DATE STARTED 3/7/25 LOGGED BY M. Hixon

CONTRACTOR Seaboad Drilling, LLC/Parker

DRILLING METHOD Drive and wash

MP ELEVATION

WELL MATERIALS NA

ANNULUS MATERIALS NA, NA

WELL DIAMETER NA

DRILLING EQUIPMENT Diedrich D-50, borehole diam. 4
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-/-

-/-

-/-

-/-

-/-

-/-

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

V-5
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41-42

(CL) Same as previous.
V-5: Tu=36 / Tr=10   Su=1008 / Sr=280
V-6: Tu=33 / Tr=7     Su=924 / Sr=196

Advanced to 35' bgs.

(CL) Same as previous.
V-7: Tu=34 / Tr=10     Su=952 / Sr=280
V-8: Tu=35 / Tr=8     Su=980 / Sr=224

Advanced to 40' bgs.

V-9: Tu=28 / Tr=5     Su=784 / Sr=140

V-10: Tu=43 / Tr=10     Su=1204 / Sr=180

Advanced to refusal by rod probe.

End of boring at 51.7' bgs (rod probe refusal). Probable bedrock.
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CLIENT Aeries Clean Technologies PROJECT NAME Lot 4, Cyro Road, Sanford

PROJECT LOCATION Cyro Road, Sanford, Maine

Boring Log

PROJECT # 24001944

Credere Associates, LLC
776 Main Street
Westbrook, Maine 04092
Phone: 207-828-1272
Fax: 207-887-1051
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Particle Size Distribution Report
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Test Results (ASTM D6913) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Brown fine to medium SAND, trace fine gravel and silt.

.75
.5

.375
#4

#10
#20
#40
#60

#100
#140
#200

100.0
98.3
98.3
97.4
95.2
70.8
23.3
13.3

9.5
7.7
6.3

1.4406 1.2064

0.7142 0.6271
3/24/2025 sjr

0.4808 0.2930

0.1630
Entire sample tested.  As-Received moisture content = 5.2% 4.38 1.99

SP

3/3/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-101 Depth: 5-7
Sample Number: S-2

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Brown fine to coarse SAND, some gravel, trace silt.

.75
.5

.375
#4

#10
#20
#40
#60

#100
#140
#200

100.0
97.0
90.9
78.2
62.1
40.4
20.5
13.2

9.4
7.5
6.0

9.0877 6.9447

1.8226 1.2159
3/24/2025 sjr

0.6016 0.2966

0.1648
Entire sample tested.  As-Received moisture content =

12.1%.
11.06 1.20

SW

3/3/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-102 Depth: 5-7
Sample Number: S-2

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Brown fine to medium silty SAND, some fine gravel.

.75
.5

.375
#4

#10
#20
#40
#60

#100
#140
#200

100.0
97.2
91.7
79.2
68.9
55.1
45.3
42.0
39.9
38.7
37.5

8.6939 6.6764

1.1480 0.6092
3/24/2025 sjr

Entire sample tested. As-received moisture content = 12.8%

SM

3/4/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-MW-1 Depth: 4-6
Sample Number: S-3

Soil Metrics LLC

Cape Elizabeth, Maine
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Test Results (ASTM D6913) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Brown gravelly fine to coarse SAND, little silt.

1.5
1

.75
.5

.375
#4

#10
#20
#40
#60

#100
#140
#200

100.0
95.3
88.4
78.5
70.8
57.0
43.8
31.3
23.2
17.3
13.2
11.0
10.4

20.3246 16.5554

5.6034 3.0520
3/24/2025 sjr

0.7706 0.1916

Entire sample tested. As=received moisture content = 5. 5%

SM

3/4/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-MW-2 Depth: 5-7
Sample Number: S-2

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Brown fine to coarse SAND, little fine gravel and silt.

1
.75
.5

.375
#4

#10
#20
#40
#60

#100
#140
#200

100.0
95.0
89.6
87.6
80.2
70.5
50.7
32.9
24.1
15.9
12.7
10.6

13.1327 7.3433

1.2307 0.8248
3/24/2025 sjr

0.3657 0.1383

Entire sample tested.  As-received moisture content = 10.2%

3/5/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-MW-3 Depth: 5-7
Sample Number: S-2

Soil Metrics LLC

Cape Elizabeth, Maine
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Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray Silty CLAY 20.0 30.0 10.0

#140
#200

0.0252 mm.
0.0171 mm.
0.0105 mm.
0.0076 mm.
0.0056 mm.
0.0029 mm.
0.0013 mm.

100.0
99.3
88.5
77.4
64.6
58.8
51.0
39.7
27.7

0.0274 0.0219

0.0081 0.0054
3/28/2025 sjr

0.0015

CL
3/28/2025 sjr

3/3/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-102 Depth: 25-27
Sample Number: S-6

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray Silty CLAY/Clayey SILT 21.5 28.6 7.1

#140
#200

0.0247 mm.
0.0166 mm.
0.0106 mm.
0.0076 mm.
0.0056 mm.
0.0028 mm.
0.0013 mm.

100.0
99.6
92.3
82.6
66.4
60.5
51.8
37.0
26.2

0.0219 0.0181

0.0075 0.0052
3/28/2025 sjr

0.0017

CL-ML
3/28/2025 sjr

3/4/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-102 Depth: 30-32
Sample Number: S-7

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray clayey SILT 19.3 22.7 3.4

#140
#200

0.0282 mm.
0.0190 mm.
0.0116 mm.
0.0085 mm.
0.0061 mm.
0.0031 mm.
0.0013 mm.

100.0
95.7
61.3
50.4
38.4
32.5
27.2
22.2
12.9

0.0615 0.0533

0.0270 0.0187
3/28/2025 sjr

0.0074 0.0016

ML
3/28/2025 sjr

3/7/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-103 Depth: 15-17
Sample Number: S-3

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray silty CLAY 20.7 30.1 9.4

#140
#200

0.0264 mm.
0.0175 mm.
0.0108 mm.
0.0078 mm.
0.0057 mm.
0.0029 mm.
0.0013 mm.

100.0
99.1
89.0
79.2
65.8
58.8
51.9
40.3
27.6

0.0282 0.0219

0.0083 0.0052
3/30/2025 sjr

0.0015

CL
3/30/2025 sjr

3/7/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-103 Depth: 25-27
Sample Number: S-V3/V4

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray silty CLAY 21.8 36.7 14.9

#140
#200

0.0245 mm.
0.0161 mm.
0.0098 mm.
0.0072 mm.
0.0053 mm.
0.0028 mm.
0.0012 mm.

100.0
100.0

99.1
92.8
84.1
77.0
68.9
54.4
37.0

0.0136 0.0102

0.0036 0.0022
3/30/2025 sjr

CL
3/30/2025 sjr

3/7/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-103 Depth: 35-37
Sample Number: S-V7/V8

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray silty CLAY 23.2 38.6 15.4

#140
#200

0.0259 mm.
0.0170 mm.
0.0102 mm.
0.0076 mm.
0.0055 mm.
0.0028 mm.
0.0013 mm.

100.0
99.7
96.3
89.1
79.6
69.9
63.8
49.8
32.7

0.0178 0.0133

0.0046 0.0029
3/28/2025 sjr

CL
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3/19/2025
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Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-104 Depth: 25-27
Sample Number: S-6

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray silty CLAY/Gray clayer SILT 21.6 28.5 6.9

#140
#200

0.0281 mm.
0.0187 mm.
0.0112 mm.
0.0081 mm.
0.0058 mm.
0.0030 mm.
0.0013 mm.

100.0
95.9
75.2
65.5
56.8
50.8
45.8
34.5
20.9

0.0547 0.0433

0.0136 0.0077
3/28/2025 sjr

0.0023

CL-ML
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3/19/2025
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Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-104 Depth: 35-37
Sample Number: S-8

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Brown Silty CLAY 24.2 39.5 15.3

#20
#40
#60

#100
#140
#200

0.0248 mm.
0.0166 mm.
0.0101 mm.
0.0074 mm.
0.0054 mm.
0.0028 mm.
0.0013 mm.
0.0009 mm.
0.0007 mm.

100.0
99.9
99.9
99.9
99.9
99.8
96.3
87.9
79.7
72.7
65.7
50.9
35.3
32.9
29.5

0.0183 0.0140

0.0042 0.0027
4/1/2025 sjr

0.0008

CL
4/1/2025 sjr

3/6/2025

3/10/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-105 Depth: 25-27
Sample Number: U-1

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray Silty Clay 23.2 36.4 13.2

#20
#40
#60

#100
#140
#200

0.0255 mm.
0.0173 mm.
0.0104 mm.
0.0077 mm.
0.0056 mm.
0.0029 mm.
0.0013 mm.
0.0009 mm.
0.0008 mm.

100.0
99.9
99.8
99.7
99.7
99.6
92.6
80.9
73.0
65.3
57.6
43.5
28.8
26.9
24.4

0.0230 0.0198

0.0062 0.0039
4/1/2025 sjr

0.0015
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Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-105 Depth: 30-32
Sample Number: U-2

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray silty CLAY 22.8 37.4 14.6

#200
0.0250 mm.
0.0165 mm.
0.0102 mm.
0.0076 mm.
0.0055 mm.
0.0026 mm.
0.0012 mm.

99.8
90.6
84.0
73.8
66.7
60.1
44.7
33.0

0.0238 0.0174

0.0055 0.0034
4/1/2025 sjr
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3/10/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944
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D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-105 Depth: 35-37
Sample Number: U-3

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray silty CLAY 24.7 43.0 18.3

#200
0.0236 mm.
0.0157 mm.
0.0095 mm.
0.0056 mm.
0.0051 mm.
0.0027 mm.
0.0012 mm.

99.9
99.2
92.1
84.7
74.0
71.3
57.5
43.5

0.0137 0.0097

0.0031 0.0018
3/25/2025 sjr

CL
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3/19/2025
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Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-105 Depth: 27-29
Sample Number: S-V3/V4

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray Silty CLAY 23.0 38.7 15.7

#200
0.0246 mm.
0.0165 mm.
0.0099 mm.
0.0074 mm.
0.0054 mm.
0.0028 mm.
0.0012 mm.

99.3
87.7
79.7
72.9
64.2
58.4
45.2
32.0

0.0290 0.0213

0.0059 0.0036
3/25/2025 sjr

CL
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3/6/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-105 Depth: 32-34
Sample Number: S-V5/V6

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray silty CLAY 23.9 38.9 15.0

#200
0.0256 mm.
0.0170 mm.
0.0105 mm.
0.0076 mm.
0.0056 mm.
0.0028 mm.
0.0013 mm.

98.5
91.8
82.8
71.3
66.2
58.7
47.1
32.2

0.0232 0.0187

0.0059 0.0034
3/25/2025 sjr

CL
3/25/2025 sjr

3/6/2025

3/19/2025

sjr

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

PL= LL= PI=

D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-105 Depth: 37-38
Sample Number: S-V7

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report

PE
RC

EN
T 

FI
N

ER

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 0.0 0.0 0.3 61.0 38.7

6 
in

.

3 
in

.

2 
in

.

1½
 in

.

1 
in

.

¾
 in

.

½
 in

.

3/
8 

in
.

#4 #1
0

#2
0

#3
0

#4
0

#6
0

#1
00

#1
40

#2
00

Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test (ASTM D422) USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray silty CLAY 21.7 35.9 14.2

#140
#200

0.0243 mm.
0.0164 mm.
0.0102 mm.
0.0075 mm.
0.0054 mm.
0.0027 mm.
0.0012 mm.

100.0
99.7
89.3
80.7
69.7
62.1
58.4
43.6
31.5

0.0256 0.0197

0.0062 0.0036
3/30/2025 sjr

CL
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Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944
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Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-106 Depth: 25-27
Sample Number: S-V3/V4

Soil Metrics LLC

Cape Elizabeth, Maine



Particle Size Distribution Report
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Test Results (ASTM D6913 and D422) Material Description Atterberg (ASTM D4318)

Coefficients

Sieve Test (ASTM D6913)

Hydrometer Test USCS (ASTM D2487)

Client:

Project:

Project No: Figure

Sieve Size
or

Diam. (mm.)

Finer
(%)

Spec.*

(%)

Out of 
Spec.
(%)

Gray silty CLAY 23.0 37.6 14.6

#140
#200

0.0244 mm.
0.0162 mm.
0.0099 mm.
0.0072 mm.
0.0054 mm.
0.0028 mm.
0.0012 mm.

100.0
99.6
92.9
85.2
76.5
70.0
62.2
48.5
35.1
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3/19/2025
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Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944
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D90= D85=

D60= D50=

D30= D15=

D10=

Cu= Cc=

Test Notes

Test Date: Technician:

Test Notes

Test Date: Technician:

Date Sampled:

Date Received:

Checked By:

Title:

* (no specification provided)

Source of Sample: CA-106 Depth: 35-37
Sample Number: S-V7/V8

Soil Metrics LLC

Cape Elizabeth, Maine
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Tested By: sjr Checked By: sjr

Soil Metrics LLC

Cape Elizabeth, Maine

Client:

Project:

Project No.: Figure

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944
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CA-102 S-6 25-27 31.4 20.0 30.0 10.0 1.1 CL



Tested By: sjr Checked By: sjr

Soil Metrics LLC

Cape Elizabeth, Maine
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Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

SOURCE
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CA-103 S-3 15-17 22.4 19.3 22.7 3.4 0.9 ML



Tested By: sjr Checked By: sjr

Soil Metrics LLC

Cape Elizabeth, Maine

Client:

Project:

Project No.: Figure

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY LIQUIDITY

NO. CONTENT LIMIT LIMIT INDEX INDEX

(%) (%) (%) (%)

SOIL DATA

PL
AS

TI
CI

TY
 IN

D
EX

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O

L

CH or O
H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4
7

LIQUID AND PLASTIC LIMITS TEST REPORT

CA-103 S-V3/V4 25-27 31.5 20.7 30.1 9.4 1.1 CL
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CA-103 S-V7/V8 35-37 41.1 21.8 36.7 14.9 1.3 CL
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CA-104 S-6 25-27 36.2 23.2 38.6 15.4 0.8 CL
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CA-105 S-V3/V4 27-29 44.3 24.7 43.0 18.3 1.1 CL



Tested By: sjr Checked By: sjr

Soil Metrics LLC

Cape Elizabeth, Maine

Client:

Project:

Project No.: Figure

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY LIQUIDITY

NO. CONTENT LIMIT LIMIT INDEX INDEX

(%) (%) (%) (%)

SOIL DATA

PL
AS

TI
CI

TY
 IN

D
EX

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O

L

CH or O
H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4
7

LIQUID AND PLASTIC LIMITS TEST REPORT

CA-105 S-V5/V6 32-34 36.6 23.0 38.7 15.7 0.9 CL



Tested By: sjr Checked By: sjr

Soil Metrics LLC

Cape Elizabeth, Maine

Client:

Project:

Project No.: Figure

Credere Associates, LLC

Cyro Road, Sanford, ME.

Credere PN 24001944

SOURCE

NATURAL

USCS
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY LIQUIDITY

NO. CONTENT LIMIT LIMIT INDEX INDEX

(%) (%) (%) (%)

SOIL DATA

PL
AS

TI
CI

TY
 IN

D
EX

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O

L

CH or O
H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4
7

LIQUID AND PLASTIC LIMITS TEST REPORT

CA-105 S-V7 37-38 41.6 23.9 38.9 15.0 1.2 CL
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Consolidation Test Data
Summary Report

Lab Test No: ICON 65‐445
Boring No.  CA‐105
Sample No: U1
Boring Elevation (ft). ‐‐
Sample Depth (ft): 25‐27
Test Specimen Depth (Ft): 25.4
Test Specimen Elevation: ‐‐‐
Water Content (%): 36.5
Dry Unit Weight (pcf): 85.8
Wet Unit Weight (pcf): 117.1
Saturation Before (%): 100.0
Saturation After (%): 100
Void Ratio Before: 1
Void Ratio After: 0.68
Overburden Pressure (psf): ‐‐
Max Previous stress (psf):
Max Prev. stress (Work) (psf): ‐‐
OCR: ‐‐
Compression Index (CCE): ‐‐
Recompression Index (CRE): 0.016
Liquid Limit: 39.5
Plastic Limit: 24.2
Plasticity Index: 15.3
Liquidity Index:  0.8
Organic Content ‐‐
Lab Vane Su at 25.75 ft. (psf) 220
Tested By: sjr
Date Tested: 3/20/2025
Checked By: sjr

from re‐load curve

Note 1:  The calculations for the Max Previous Stress, the Compression Index and the Recompression Index are provided for the convienience of the Specifier.    The Specifier should make their own independent 
assessment of Maximum Previous stress, Cce and Cre for use in any engineering analyses.

Client: Credere PN  24001944

Sample Description: Gray silty Clay 
Preparation: Trimmed Shelby Tube

Project Name: Cyro Road
Project Number: 174‐01
Project Location: Sanford, ME
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One-Dimensional Consolidation by ASTM D2435 - Method B

2025-04-06 21:57:34 V 3.0.19.300 1 2025-03-22 13:47:45 V 3.0.19.300

Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U1

Test Number: ICON 65-445

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/22/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 25.4

Elevation: --

Displacement at End of Increment

Summary Report

100 1000 10000 100000

Stress, psf

25
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5

0

S
tr
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n,

 %

Before Test After Test

Current Vertical Effective Stress, psf: 0

Preconsolidation Stress, psf: ---

Compression Ratio: 0

Specimen Diameter, in: 2.5

LL: 40 PL: 24

Specimen Height, in: 1

PI: 15 GS: 2.75

Water Content, %

Dry Unit Weight, pcf

Saturation, %

Void Ratio

36.54

85.789

100.24

1.00

24.59

102.5

100.00

0.68



One-Dimensional Consolidation by ASTM D2435 - Method B

2025-04-06 21:57:39 V 3.0.19.300 29 2025-03-22 13:47:45 V 3.0.19.300

Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U1

Test Number: ICON 65-445

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/22/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 25.4

Elevation: --

Specimen Diameter, in: 2.50

Specimen Height, in: 1.00

Final Height, in: 0.84

Specific Gravity: 2.75 (Implied)

Initial Void Ratio: 1

Final Void Ratio: 0.677

Liquid Limit: 40

Plastic Limit: 24

Plasticity Index: 15

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

203

37.05

156.59

123.47

86.42

38.32

---

---

---

---

109.53

260.46

220.07

110.54

36.54

1.00

100.24

85.789

"Ring"

109.53

247.25

220.07

110.54

24.59

0.68

100.00

102.5

304

60.71

198.28

171.13

110.42

24.59

---

---

---

Preconsolidation Stress, psf

Compression Ratio

Rebound Ratio

Compression Index

Rebound Index

---

0

0

0

0

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.



One-Dimensional Consolidation by ASTM D2435 - Method B

2025-04-06 21:57:39 V 3.0.19.300 30 2025-03-22 13:47:45 V 3.0.19.300

Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U1

Test Number: ICON 65-445

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/22/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 25.4

Elevation: --

Displacement at End of Increment

Sqrt of Time Coefficients

Step
Applied
Stress

psf

EOI
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/day

Mv
in²/lb

k
ft/day
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22

23
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25

26

380.

570.

855.

1.28e+03

1.92e+03

2.89e+03

4.33e+03

6.49e+03

9.74e+03

1.46e+04

7.30e+03

3.65e+03

1.83e+03

913.

457.

913.

1.83e+03

3.65e+03

7.30e+03

1.46e+04

2.92e+04

1.46e+04

7.30e+03

3.65e+03

1.83e+03

913.

0.01973

0.02800

0.03873

0.05139

0.06592

0.08288

0.09824

0.1160

0.1328

0.1496

0.1486

0.1459

0.1414

0.1377

0.1327

0.1336

0.1369

0.1413

0.1474

0.1586

0.1831

0.1815

0.1781

0.1742

0.1687

0.1630

0.964

0.948

0.926

0.901

0.872

0.838

0.807

0.771

0.738

0.704

0.706

0.711

0.720

0.728

0.738

0.736

0.729

0.721

0.708

0.686

0.637

0.640

0.647

0.655

0.666

0.677

1.97

2.80

3.87

5.14

6.59

8.29

9.82

11.6

13.3

15.0

14.9

14.6

14.1

13.8

13.3

13.4

13.7

14.1

14.7

15.9

18.3

18.1

17.8

17.4

16.9

16.3

102.868

94.667

102.018

94.258

53.390

46.772

73.647

31.284

21.246

13.627

0.000

5.410

15.649

41.428

65.665

0.000

10.566

82.330

5.881

5.338

6.869

0.961

3.473

3.789

17.223

51.867

2.02e-02

2.13e-02

1.94e-02

2.05e-02

3.52e-02

3.88e-02

2.38e-02

5.40e-02

7.65e-02

1.15e-01

0.00e+00

2.85e-01

9.94e-02

3.79e-02

2.41e-02

0.00e+00

1.50e-01
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2.12e-01

1.47e+00

4.11e-01

3.80e-01

8.45e-02
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7.48e+03

6.27e+03

5.42e+03

4.26e+03

3.26e+03

2.54e+03
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1.18e+03

7.44e+02

4.96e+02

1.97e+01

1.06e+02

3.56e+02

5.81e+02

1.57e+03

2.63e+02

5.33e+02

3.40e+02

2.41e+02

2.21e+02

2.42e+02

1.62e+01

6.73e+01

1.54e+02

4.32e+02

8.96e+02

6.55e-05

5.80e-05

4.56e-05

3.79e-05

4.98e-05

4.28e-05

1.58e-05

2.77e-05

2.47e-05

2.47e-05

0.00e+00

1.31e-05

1.53e-05

9.55e-06

1.64e-05

0.00e+00

3.47e-05

2.81e-06

2.76e-05

2.73e-05

2.23e-05

1.04e-05
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1.11e-05



One-Dimensional Consolidation by ASTM D2435 - Method B
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U1

Test Number: ICON 65-445

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/22/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 25.4

Elevation: --

Sqrt of Time Coefficients
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One-Dimensional Consolidation by ASTM D2435 - Method B

2025-04-06 21:57:34 V 3.0.19.300 3 2025-03-22 13:47:45 V 3.0.19.300

Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U1

Test Number: ICON 65-445

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/22/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 25.4

Elevation: --

Time Curve 1 of 26

Constant Load Step

Stress: 380 psf
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One-Dimensional Consolidation by ASTM D2435 - Method B
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U1

Test Number: ICON 65-445

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/22/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 25.4
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U1

Test Number: ICON 65-445

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/22/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 25.4

Elevation: --

Time Curve 26 of 26

Constant Load Step

Stress: 913 psf
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Consolidation Test Data
Summary Report

Lab Test No: ICON 65‐443
Boring No.  CA‐105
Sample No: U2
Boring Elevation (ft). ‐‐
Sample Depth (ft): 30‐32
Test Specimen Depth (Ft): 31.62
Test Specimen Elevation: ‐‐‐
Water Content (%): 38.0
Dry Unit Weight (pcf): 84.1
Wet Unit Weight (pcf): 116.1
Saturation Before (%): 99.5
Saturation After (%): 100
Void Ratio Before: 1.06
Void Ratio After: 0.82
Overburden Pressure (psf): ‐‐
Max Previous stress (psf): 7,300
Max Prev. stress (Work) (psf): ‐‐
OCR: ‐‐
Compression Index (CCE): 0.234
Recompression Index (CRE): 0.022
Liquid Limit: 36.4
Plastic Limit: 23.2
Plasticity Index: 13.2
Liquidity Index:  1.1
Organic Content ‐‐
Lab Vane Su at 31.25 ft. (psf) 877
Tested By: sjr
Date Tested: 3/13/2025
Checked By: sjr

from re‐load curve

Note 1:  The calculations for the Max Previous Stress, the Compression Index and the Recompression Index are provided for the convienience of the Specifier.    The Specifier should make their own independent 
assessment of Maximum Previous stress, Cce and Cre for use in any engineering analyses.

Client: Credere PN  24001944

Sample Description: Gray silty Clay 
Preparation: Trimmed Shelby Tube

Project Name: Cyro Road
Project Number: 174‐01
Project Location: Sanford, ME
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Displacement at End of Increment

Summary Report

100 1000 10000 100000

Stress, psf

25

20

15
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5

0

S
tr
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n,

 %

Before Test After Test

Current Vertical Effective Stress, psf: 0

Preconsolidation Stress, psf: ---

Compression Ratio: 0

Specimen Diameter, in: 2.5

LL: 32 PL: 19

Specimen Height, in: 1

PI: 13 GS: 2.77

Water Content, %

Dry Unit Weight, pcf

Saturation, %

Void Ratio

37.99

84.105

99.51

1.06

29.42

95.36

100.00

0.82
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Specimen Diameter, in: 2.50

Specimen Height, in: 1.00

Final Height, in: 0.88

Specific Gravity: 2.77 (Implied)

Initial Void Ratio: 1.06

Final Void Ratio: 0.816

Liquid Limit: 32

Plastic Limit: 19

Plasticity Index: 13

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

204

36.88

143.66

117.22

80.34

32.91

---

---

---

---

109.53

259.07

217.9

108.37

37.99

1.06

99.51

84.105

"Ring"

109.53

249.78

217.9

108.37

29.42

0.82

100.00

95.36

322

60.69

200.11

168.42

107.73

29.42

---

---

---

Preconsolidation Stress, psf

Compression Ratio

Rebound Ratio

Compression Index

Rebound Index

---

0

0

0

0

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Displacement at End of Increment

Sqrt of Time Coefficients

Step
Applied
Stress

psf

EOI
Displacement

in

Void
Ratio

Strain
at End

%

Sq.Rt.
T90
min

Cv
ft²/day

Mv
in²/lb

k
ft/day
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19

20
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23

24

25

26

380.

570.

855.

1.28e+03

1.92e+03

2.89e+03

4.33e+03

6.49e+03

9.74e+03

1.46e+04

7.30e+03

3.65e+03

1.83e+03

913.

457.

913.

1.83e+03

3.65e+03

7.30e+03

1.46e+04

2.92e+04

1.46e+04

7.30e+03

3.65e+03

1.83e+03

913.

7.792e-05

0.0008399

0.001407

0.003313

0.004130

0.004775

0.008301

0.01466

0.04340

0.08622

0.08324

0.08046

0.07439

0.06791

0.06161

0.06223

0.06753

0.07343

0.08134

0.1003

0.1446

0.1425

0.1371

0.1327

0.1251

0.1179

1.06

1.06

1.06

1.05

1.05

1.05

1.04

1.03

0.970

0.881

0.888

0.893

0.906

0.919

0.932

0.931

0.920

0.908

0.892

0.852

0.761

0.766

0.777

0.786

0.801

0.816

0.00779

0.0840

0.141

0.331

0.413

0.478

0.830

1.47

4.34

8.62

8.32

8.05

7.44

6.79

6.16

6.22

6.75

7.34

8.13

10.0

14.5

14.2

13.7

13.3

12.5

11.8

0.000

26.577

89.905

0.000

0.000

0.000

67.354

30.023

43.714

17.390

0.631

1.416

6.850

19.495

18.798

9.789

5.331

5.314

2.045

6.075

4.285

0.284

49.819

3.830

10.977

25.712

0.00e+00

7.97e-02

2.35e-02

0.00e+00

0.00e+00

0.00e+00

3.11e-02
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5.47e+00
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6.41e+02
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9.66e+01

3.52e+02

4.23e+02

1.28e+03

1.27e+03

5.87e+01

1.10e+02

4.79e+02

1.02e+03
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1.97e+02
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4.36e+02
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5.99e+02

1.13e+03
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Sqrt of Time Coefficients
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 1 of 26

Constant Load Step

Stress: 380 psf
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 2 of 26

Constant Load Step

Stress: 570 psf
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 3 of 26

Constant Load Step

Stress: 855 psf
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 4 of 26

Constant Load Step

Stress: 1.28e+03 psf
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 5 of 26

Constant Load Step

Stress: 1.92e+03 psf

0.01 0.1 1 10 100 1000

Log of Time, min

0.0050

0.0045

0.0040

0.0035

0.0030

0.0025

0.0020

D
is

pl
ac

em
en

t, 
in

0 5 10 15 20 25 30

Sqrt of Time, √min

0.0050

0.0045

0.0040

0.0035

0.0030

0.0025

0.0020

D
is

pl
ac

em
en

t, 
in



One-Dimensional Consolidation by ASTM D2435 - Method B

2025-04-06 20:51:22 V 3.0.19.300 8 2025-03-13 21:03:47 V 3.0.19.300

Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 6 of 26

Constant Load Step

Stress: 2.89e+03 psf
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 7 of 26

Constant Load Step

Stress: 4.33e+03 psf
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 8 of 26

Constant Load Step

Stress: 6.49e+03 psf
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 9 of 26

Constant Load Step

Stress: 9.74e+03 psf
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 10 of 26

Constant Load Step

Stress: 1.46e+04 psf
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --

Time Curve 11 of 26

Constant Load Step

Stress: 7.3e+03 psf

0.01 0.1 1 10 100 1000

Log of Time, min

0.089

0.088

0.087

0.086

0.085

0.084

0.083

D
is

pl
ac

em
en

t, 
in

0 2 4 6 8 10 12

Sqrt of Time, √min

0.089

0.088

0.087

0.086

0.085

0.084

0.083

D
is

pl
ac

em
en

t, 
in



One-Dimensional Consolidation by ASTM D2435 - Method B

2025-04-06 20:51:23 V 3.0.19.300 14 2025-03-13 21:03:47 V 3.0.19.300

Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U2

Test Number: ICON 65-443

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/13/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 31.65

Elevation: --
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Consolidation Test Data
Summary Report

Lab Test No: ICON 65‐444
Boring No.  CA‐105
Sample No: U3
Boring Elevation (ft). ‐‐
Sample Depth (ft): 35‐37
Test Specimen Depth (Ft): 36.35
Test Specimen Elevation: ‐‐‐
Water Content (%): 38.6
Dry Unit Weight (pcf): 83.4
Wet Unit Weight (pcf): 115.6
Saturation Before (%): 93.6
Saturation After (%): 100
Void Ratio Before: 1.22
Void Ratio After: 0.89
Overburden Pressure (psf): ‐‐
Max Previous stress (psf): 5,900
Max Prev. stress (Work) (psf): ‐‐
OCR: ‐‐
Compression Index (CCE): 0.29
Recompression Index (CRE): 0.021
Liquid Limit: 37.4
Plastic Limit: 22.8
Plasticity Index: 14.6
Liquidity Index:  1.1
Organic Content ‐‐
Lab Vane Su at 36.65 ft. (psf) 940
Tested By: sjr
Date Tested: 3/16/2025
Checked By: sjr

from re‐load curve

Note 1:  The calculations for the Max Previous Stress, the Compression Index and the Recompression Index are provided for the convienience of the Specifier.    The Specifier should make their own independent 
assessment of Maximum Previous stress, Cce and Cre for use in any engineering analyses.

Client: Credere PN  24001944

Sample Description: Gray silty Clay 
Preparation: Trimmed Shelby Tube

Project Name: Cyro Road
Project Number: 174‐01
Project Location: Sanford, ME
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U3

Test Number: ICON 65-444

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/16/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 36.35

Elevation: --

Displacement at End of Increment

Summary Report

100 1000 10000 100000

Stress, psf

25
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Before Test After Test

Current Vertical Effective Stress, psf: 0

Preconsolidation Stress, psf: 5727

Compression Ratio: 0

Specimen Diameter, in: 2.5

LL: 37 PL: 23

Specimen Height, in: 1

PI: 15 GS: 2.97

Water Content, %

Dry Unit Weight, pcf

Saturation, %

Void Ratio

38.56

83.424

93.63

1.22

30.08

97.951

100.00

0.89
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U3

Test Number: ICON 65-444

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/16/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 36.35

Elevation: --

Specimen Diameter, in: 2.50

Specimen Height, in: 1.00

Final Height, in: 0.85

Specific Gravity: 2.97 (Implied)

Initial Void Ratio: 1.22

Final Void Ratio: 0.894

Liquid Limit: 37

Plastic Limit: 23

Plasticity Index: 15

Before Test
Trimmings

Before Test
Specimen

After Test
Specimen

After Test
Trimmings

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm

Mass Container + Dry Soil, gm

Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

206

36.9

151.7

117.95

81.05

41.64

---

---

---

---

109.53

258.47

217.02

107.49

38.56

1.22

93.63

83.424

"Ring"

109.53

249.36

217.02

107.49

30.08

0.89

100.00

97.951

317

60.89

200.69

168.36

107.47

30.08

---

---

---

Preconsolidation Stress, psf

Compression Ratio

Rebound Ratio

Compression Index

Rebound Index

5727

0

0

0

0

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
          Therefore, values may not represent actual values for the specimen.
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U3

Test Number: ICON 65-444

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/16/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 36.35

Elevation: --

Displacement at End of Increment

Sqrt of Time Coefficients

Step
Applied
Stress

psf

EOI
Displacement

in
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Ratio
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at End

%

Sq.Rt.
T90
min

Cv
ft²/day

Mv
in²/lb

k
ft/day
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24

25

26

380.

570.

855.

1.28e+03

1.92e+03

2.89e+03

4.33e+03

6.49e+03

9.74e+03

1.46e+04

7.30e+03

3.65e+03

1.83e+03

913.

457.

913.

1.83e+03

3.65e+03

7.30e+03

1.46e+04

2.92e+04

1.46e+04

7.30e+03

3.65e+03

1.83e+03

913.

0.002637

0.003097

0.004209

0.005143

0.005383

0.007271

0.01104

0.02542

0.07589

0.1183

0.1150

0.1117

0.1073

0.1012

0.09492

0.09587

0.1002

0.1065

0.1137

0.1310

0.1727

0.1702

0.1660

0.1605

0.1547

0.1483

1.22

1.22

1.21

1.21

1.21

1.21

1.20

1.17

1.06

0.961

0.968

0.975

0.985

0.999

1.01

1.01

1.00

0.987

0.971

0.933

0.840

0.845

0.855

0.867

0.880

0.894

0.264

0.310

0.421

0.514

0.538

0.727

1.10

2.54

7.59

11.8

11.5

11.2

10.7

10.1

9.49

9.59

10.0

10.7

11.4

13.1

17.3

17.0

16.6

16.0

15.5

14.8

77.206

0.000

0.000

0.000

0.000

104.969

110.065

59.130

34.232

18.284

28.222

3.701

6.641

13.550

28.210

129.143

6.047
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3.237
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One-Dimensional Consolidation by ASTM D2435 - Method B

2025-04-06 21:30:48 V 3.0.19.300 25 2025-03-16 15:43:51 V 3.0.19.300

Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U3

Test Number: ICON 65-444

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/16/2025

Preparation: 

Project Number: 174-01
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Depth: 36.35
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One-Dimensional Consolidation by ASTM D2435 - Method B

2025-04-06 21:30:48 V 3.0.19.300 26 2025-03-16 15:43:51 V 3.0.19.300

Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U3

Test Number: ICON 65-444

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/16/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 36.35

Elevation: --

Time Curve 24 of 26
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One-Dimensional Consolidation by ASTM D2435 - Method B

2025-04-06 21:30:48 V 3.0.19.300 27 2025-03-16 15:43:51 V 3.0.19.300

Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U3

Test Number: ICON 65-444

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/16/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 36.35

Elevation: --

Time Curve 25 of 26
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Stress: 1.83e+03 psf
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One-Dimensional Consolidation by ASTM D2435 - Method B
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Project Name: Cyro Road

Boring Number: CA-105

Sample Number: U3

Test Number: ICON 65-444

Description: 

Remarks: 

Location: Sanford, ME

Tester: SJR

Test Date: 3/16/2025

Preparation: 

Project Number: 174-01

Checker: SJR

Depth: 36.35

Elevation: --

Time Curve 26 of 26

Constant Load Step

Stress: 913 psf
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Provided by Aeries

Weight - Tons

TAG EQUIPMENT MAMA EQUIPMENT DESCRIPTION

2 X-1001 RECEIVING BRIDLING WITH TROUGH ?? concrete floor slab on grade with prefabed steel building.  Capable to receiving 100 ton GVW trucks with sludge
3 CY-1002A/B WET BIOBOLID8 TRANSFER CONVEYOR
4 SL-1O03A/B/C WET BI080LIDS SILO 1050 3 each and each can hold 300 tons of sludge 350 4861.111 12x12 2430.556 54x16
5 P-1004A/B/C WET BIOSOLIDS FEED PUMP 3 3 tons each
6 PK•2001 DRYER PACKAGE 315 Each dryer wet load ~ 204344 LB, 3 dryers - 105 tons each 204344 102.172
7 PK•2002 PELLETIZER BUILDING
8 CY—7006A/B BIOSOLIDS CONVEYOR
9 SL-3001A/BC/D GASIFIER FEED BIN 28 4 each, 7 tons each full

CY-3002A/B/C/D GASIFIER FEED CONVEYOR

GS-3003 GASIFIER 130 approximate weight with structures
CL—3006/VB GASIFIER CYCLONES 44 with both cyclones

SL—3004 SAND BIN WITH DUST CONTROL 2
T0-4001 THERMAL OXIDIZER 120 with platforms
CY-7011 BIOCHAR COOLING SCREW 8
CY-7012 BIOCHAR SCREW CONVEYOR 8
CY•7007 SAND COOLING SCREW 8
BY-7010 LAND SCREY/ C0N'YEY0R

CY•2003 PELETIZER FEED CONVEYORS

CY-2004 PELLETIZER DRY BIOSOLIDS STORAGE CONVEYOR

10 E-4004 FLUE GAS/HOT OIL EXCHANGER 15 guess with oil
11 PK-5001 EMISSION CONTROL SYSTEM PACKAGE

12 PK-6001 ORC PACKAGE 25
13 SL-7005A/B DRIED BIOSOLIDS STORAGE SILO 100 100 781.25 16x16
14 (           5L•5002 SPENT SORBENT BIN WITH DUST CONTROL 100
15 SL-7003 BIOCHAR HOLDING BIN 100
16 X•7008 gAND SCREEN

17 BE-7006 BUCKET ELEVATOR
18 X-8013 VENT STACK 30
19 E-4009 THERMAL OXIDIZER AIR PREHEATER 4

20 E-4006 GASIFIER AIR PREHEATER 4
21 (           TK•4002 HOT OIL SURGE DRUM 4
22 P-4003A/B HOT OIL PUMP

23 EC-4005 HOT OIL BYPASS AIR COOLER

24 PK-8014 LIQUID NITROGEN  PACKAGE 8
25 PK-8001 P5A/M5MBRANF NITROGEN PACKAGE 6
26 PK-8001 INSTRUMENT/PLANT AIR PACKAGE 4
27 (           PK-8007 COOLING WATER PACKAGE 60 cooling tower with water- guess
28 PK•8009 CONDENSATE TREATMENT UNIT 6

29 PK-8010 WASTEWATER TREATMENT UNIT 6
30 V-8011 OPEN DRAIN PIT
31 STORM WATFR RFTFNTION POND-FOR REFERSNCS ONLY

32 MCC BUILDING

EQUIPMENT   LIST

ADMIN BUILDING
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P:\24001944 Lot 4, Cyro Road, Sanford\Work\Geotech\Cals\AttebergsAtterberg Limits

Imperical Actual
Compression 

Ratio
Recompression 

Ratio
Compression 

Ratio
Recompression 

Ratio

Grad. 
Or Att. Tube

wc(Gs)
Gs=2.7

Lab
CCR CRR CCR CRR

Max Past 
Pressure

#200 
<0.075

<0.002

Wc Wc e o e o .009(LL-10) .03(Wc-0.1) .15*CCR Lab Lab
Su (psf) (psf)

c m f Silt % Clay %

CA-MW-1 S-3 4-6' 5 12.8% 0.346 SM 20.8 10.3 23.6 7.8 37.5 Brown, m/c SAND and Silt, some f. gravel
CA-MW-2 S-2 5-7' 6 55.0% 1.485 SM 43 13.2 20.6 12.8 10.4 Brown, f/c SAND and GRAVEL, tr+ Silt
CA-MW-3 S-2 5-7' 6 10.2% 0.275 19.8 9.7 37.6 22.3 10.6 Brown, f/c SAND, lt Gravel, tr+ Silt

CA-101 S-2 5-7' 6 5.2% 0.140 SP 2.6 2.2 71.9 17 6.3 Brown, f/m SAND, tr silt, tr f. gravel
CA-102 S-2 5-7' 6 12.1% 0.327 SW 21.8 16.1 41.6 14.5 6 Brown, f/c SAND, some Gravel, tr Silt
CA-102 S-5 25-27' 24 31.4% 0.848 20 30 10 1.1 0.180 0.064 0.097 0.015 CL 0.7 65 34.3 Gray, Silty CLAY
CA-102 S-7 30-32' 31 33.5% 0.905 21.5 28.6 7.1 1.7 0.167 0.071 0.088 0.013 CL-ML 0.4 67.6 32 Gray Silty CLAY/Clayey SILT
CA-103 S-3 15-17' 16 22.4% 0.605 19.3 22.7 3.4 0.9 0.114 0.037 0.071 0.011 ML 4.3 78.1 17.6 Gray clayey SILT
CA-103 v-3/v-4 25-27' 26 31.4% 0.848 20.7 30.1 9.4 1.1 0.181 0.064 0.098 0.015 CL 0.9 64.7 34.4 Gray silty CLAY
CA-103 v-7/v-8 35-37' 36 41.1% 1.110 21.8 36.7 14.9 1.3 0.240 0.093 0.114 0.017 CL 52.5 47.5 Gray silty CLAY
CA-104 S-6 25-27' 26 36.2% 0.977 23.2 38.6 15.4 0.8 0.257 0.079 0.130 0.020 CL 0.3 57.2 42.5 Gray silty CLAY
CA-104 S-8 35-37' 36 31.4% 0.848 21.6 28.5 6.9 1.4 0.167 0.064 0.090 0.014 CL-ML 4.1 68 27.9 Gray Silty CLAY/Clayey SILT

38.3% 1.034 24.2 39.5 15.3 0.9 0.266 0.085 0.131 0.020 CL
37% 1.000 24.2 39.5 15.3 0.8 0.266 0.080 0.133 0.020 CL 0.016 220 0.1 56.4 43.4 Brown Silty CLAY

CA-105 v-3/v-4 27-29 38 44.3% 1.196 24.7 43 18.3 1.1 0.297 0.103 0.135 0.020 CL 47.7 52.2 Gray, Silty CLAY
32.9% 0.888 23.2 36.4 13.2 0.7 0.238 0.069 0.126 0.019 CL

38% 1.060 23.2 36.4 13.2 1.1 0.238 0.084 0.115 0.017 CL 0.234 0.022 877 7300 0.1 0.3 63.8 35.8 Gray, Silty CLAY
CA-105 v-5/v-6 32-34' 33 36.6% 0.988 23 38.7 15.7 0.9 0.258 0.080 0.130 0.019 CL 59.8 39.5 Gray, Silty CLAY

41.6% 1.123 22.8 37.4 14.6 1.3 0.247 0.095 0.116 0.017 CL
39% 1.220 22.8 37.4 14.6 1.1 0.247 0.086 0.111 0.017 CL 0.29 0.021 940 5900 59.6 40.2 Gray, Silty CLAY

CA-105 v-7 37 37 41.6% 1.123 23.9 38.9 15 1.2 0.260 0.095 0.123 0.018 CL 57.8 40.7 Gray, Silty CLAY
CA-106 v-3/v-4 25-27' 26 31.6% 0.853 21.7 35.9 14.2 0.7 0.233 0.065 0.126 0.019 CL 61 38.7 Gray, Silty CLAY
CA-106 v-7/v-8 35-37' 36 36.8% 0.994 23 37.6 14.6 0.9 0.248 0.080 0.125 0.019 CL 0.4 57.6 42 Gray, Silty CLAY

Skempton's 
Formula

Hough's 
Formula use Skepton

If Wn is close to WL, soil is normally consolidated.
If Wn is close to WP, soil is some- to heavily overconsolidated.
If Wn is intermediate, soil is somewhat overconsolidated.
If Wn is greater than WL, soil is on verge of being a viscous liquid.

CA-105 U-3 35-37' 36

U-2 30-32' 31

CA-105 U-1 25-27' 26

CA-105

Sand
GravelLL PI

LI=
(W-PL)/
(LL-PL)

Compression Index

CceBoring Sample Depth PL
𝑐𝑐𝑐𝑐𝑒𝑒

1 + 𝑒𝑒0




