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January 11, 2019 

File Number 19-13-0002 
 
 
 
Orlando Utilities Commission 
P.O. Box 3193 
Orlando, FL 32802-2723 
 
Attention:   Mr. Charles W. Doud, P.E. 
  Senior Environmental Engineer 
 
Subject: Demonstration for Compliance with “Unstable Areas” Requirement in Coal 

Combustion Residuals Rule, Cell 1 of Horizontal Expansion of Original Combustion 
Waste Storage Area, Orlando Utilities Commission, Stanton Energy Center, Orange 
County, Florida 

 
Gentlemen/Ladies: 
 
As requested by Orlando Utilities Commission (OUC), Ardaman & Associates, Inc., a Tetra Tech 
Company (TT-AAI) has completed an engineering study to evaluate whether Cell 1 of the 
horizontal expansion of the original Combustion Waste Storage Area (original CWSA) at the 
Stanton Energy Center complies with the “unstable areas” requirement in the coal combustion 
residuals rule (CCR Rule) promulgated by the United States Environmental Protection Agency 
(EPA) and published in the Federal Register on April 17, 2015, with an effective date of October 
14, 2015.   The “unstable areas” requirement is one of the five “location restrictions” requirements 
in the CCR Rule.  At this time, Cell 1 is the only coal combustion residuals (CCR) landfill cell at 
the Stanton Energy Center that is subjected to the provisions of the CCR Rule. 
 
Regulatory Requirements 
 
As required by 40 CFR § 257.60 to 40 CFR § 257.64 of the CCR Rule, all facility owners must 
provide demonstrations that new CCR landfills1 can meet all “location restrictions” requirements, 
which consist of: (i) placement above the uppermost aquifer; (ii) wetlands; (iii) fault areas; (iv) 
seismic impact zones; (v) unstable areas.  However, for existing CCR landfills1, facility owners 
only need to demonstrate that the landfill cells can comply with the “unstable areas” requirement 
in the CCR Rule.  Relevant excerpts of the CCR Rule under 40 CFR § 257.64 that relate to 
“unstable areas” are as follows: 
 

 (a) An existing or new CCR landfill, existing or new CCR surface 
impoundment, or any lateral expansion of a CCR unit must not be located in an 
unstable area unless the owner or operator demonstrates by the dates specified 
in paragraph (d) of this section that recognized and generally accepted good 
engineering practices have been incorporated into the design of the CCR unit to 
ensure that the integrity of the structural components of the CCR unit will not be 
disrupted.  

                                                
1  “Existing CCR Landfills” are defined in the CCR Rule as landfills that first receive CCR or commence construction 

on or before October 14, 2015 (i.e., the effective date of the CCR Rule), whereas “New CCR Landfills” are landfills 
that first receive CCR or commence construction after October 14, 2015. 
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(b) The owner or operator must consider all of the following factors, at a 
minimum, when determining whether an area is unstable: 

(1) On-site or local soil conditions that may result in significant differential 
settling; 

(2) On-site or local geologic or geomorphologic features; and 
(3) On-site or local human-made features or events (both surface and 

subsurface).  
(c) The owner or operator of the CCR unit must obtain a certification from a 

qualified professional engineer stating that the demonstration meets the 
requirements of paragraph (a) of this section. 

 
For an existing landfill, the CCR Rule requires the facility owner or operator to complete the 
demonstration of compliance no later than October 17, 2018.  The demonstration is considered 
to be completed when the facility owner or operator has placed the demonstration into the facility’s 
operating record. If a CCR landfill cannot be demonstrated to meet the “unstable areas” 
requirement within six months from October 17, 2018, the landfill will have to cease receiving 
CCR and will have to be closed.  A facility owner or operator is required to comply with the 
recordkeeping requirements specified in § 257.105(e), the notification requirements specified in 
§ 257.106(e), and the internet posting requirements specified in § 257.107(e). 
 
Although Cell 1 was designed and constructed prior to promulgation of the CCR Rule, it complied 
with applicable requirements of 62-701 of the Florida Administration Code (F.A.C.), which governs 
the design, construction, and operation of solid waste management facilities in Florida.  
Evaluations of the potentials for sinkholes and sinkhole activities, as defined in Section 627.706(2) 
of the Florida Statutes (F.S.) and for “unstable areas”, as described in 40 CFR 285.15 and 
incorporated by reference in 62-701, F.A.C, were performed during design of Cell 1.  The design 
was subsequently approved by the Florida Department of Environmental Protection (FDEP) on 
March 16, 2012 as a post-certification submittal under the Conditions of Certification issued under 
the Electrical Power Plant Siting Act (403.501-403.518, F.S.), with the supporting regulations 
contained in Part I of 62-17, F.A.C.  Specifically, 62-701, F.A.C., requires performance of site 
exploration(s) for identifying “unstable areas” and, if necessary, development of engineering 
measures to provide reasonable assurance that any identified “unstable areas” can adequately 
support a proposed landfill cell without adversely affecting the performance of its bottom liner and 
leachate collection system.  Although evaluations for fault areas and seismic impact zones are 
not specifically required for an existing CCR landfill, these two factors may cause the foundations 
of Cell 1 to become unstable and, therefore, are also discussed in this report. 
 
CCR Disposal Facility 
 
A map that shows the location of the Stanton Energy Center is presented in Figure 1.  As shown, 
the facility is located approximately 13 miles southeast of downtown Orlando and approximately 
9 miles east of the Orlando International Airport.   The street address of the Stanton Energy Center 
is 5100 S. Alafaya Trail, Orlando, FL 32831. 
 
An annotated January 2017 aerial photograph of the facility is shown in Figure 2.   As shown, the 
area that was designated for disposal of CCR generated at the Stanton Energy Center is located 
on the west side of the facility.  Initially, the entire combustion waste storage area (CWSA) 
occupied approximately 312 acres.  However, construction of Innovation Way to the west of the 
Stanton Energy Center and development of the solar energy site in the northern part of the CWSA 
had reduced the footprint of the designated CWSA to approximately 250 acres.  Figure 2 also 
shows the existing and proposed CCR landfill units, which are all located on the southern part of 
the designated CWSA footprint.   As shown, these landfill units consist of the original combustion 
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waste storage area (original CWSA), the vertical expansion above the original CWSA (vertical 
expansion), and the horizontal expansion on the west side of the original CWSA (horizontal 
expansion).  
 
The original CWSA, which was placed in service in 1987 when the Stanton Energy Center began 
commercial operation, was lined with a layer of ProMat2 with a typical thickness of approximately 
5 feet and a hydraulic conductivity of less than 1x10-7 cm/sec across the entire cell bottom.  It 
occupies an area of approximately 90 acres and was designed to have a top elevation of 
approximately +150 feet (NAVD88).  In 2010, OUC planned to construct and operate a lined 
horizontal expansion on the west side of the original CWSA.  To ensure uninterrupted waste 
disposal operation during planning, design, permitting, and construction of the horizontal 
expansion, OUC constructed a vertical expansion on top of the original CWSA. The vertical 
expansion had a top elevation of approximately +175 feet (NAVD88), a base area of 
approximately 34 acres, and a top area of approximately 20 acres.  Final closure of the original 
CWSA and vertical expansion was completed in January 2016 and was documented in a TT-AAI 
report titled “Certification of Closure of Original Combustion Waste Storage Area at the Orlando 
Utilities Commission, Stanton Energy Center,” dated March 12, 2016.  Because the original 
CWSA and vertical expansion ceased receiving wastes on August 28, 2015 (i.e., more than one 
month before the effective date of the CCR Rule), these two landfill units are exempted from the 
CCR Rule requirements. 
 
The horizontal expansion consists of three landfill cells designated Cells 1, 2, and 3.  Designs of 
these landfill cells were completed in December 2011 (i.e., more than three years before 
promulgation of the CCR Rule), with each of the three cells having a base area of approximately 30 
acres and extending on top of approximately 8 acres of the west slope of the original CWSA and 
vertical expansion.  As noted previously, the designs of Cells 1, 2, and 3 complied with applicable 
requirements of 62-701, F.A.C., and had been approved by the FDEP.  The design incorporated a 
double geomembrane liner system with leachate collection and leak detection systems at the base 
of the landfill cell, and a single geomembrane liner with a leachate collection system on the west 
slope of the original CWSA.  Construction of Cell 1 was completed on December 31, 2012 (i.e., 
more than two years before promulgation of the CCR Rule).  The construction completion report for 
Cell 1 was submitted to the FDEP on October 16, 2013.  Upon approval by the FDEP, Cell 1 began 
to receive CCR on May 28, 2015 (i.e., more than one month after promulgation of the CCR Rule).  
Because Cells 2 and 3 have not yet been constructed, they will be considered as new CCR landfills 
and will be subjected to all provisions of the CCR Rule. 
 
Subsurface Explorations  
 
The subsurface condition beneath Cell 1 was explored in 1980-1981 during design of the Stanton 
Energy Center and in 2010-2011 during design of the horizontal expansion.  These subsurface 
explorations and the findings are presented in the following paragraphs and section. 
 
In support of the design and permitting of the Stanton Energy Center, Black & Veatch performed 
two field exploration programs to evaluate the subsurface condition at the facility.  The first field 
exploration program was conducted in May and June 1980 and consisted of the drilling of eleven 
Standard Penetration Test (SPT) soil borings designated B-1 through B-11.  Two of the soil 
borings (B-6 and B-7) were drilled to a depth of approximately 210 feet below land surface.  The 
remaining nine soil borings were terminated at a depth of approximately 50 feet. In addition, 
temporary piezometers were installed to document groundwater elevations at selected soil boring 
locations.  Of the eleven soil borings performed by Black & Veatch, only B-3 was drilled within the 
                                                
2  Promat is a stabilized mixture of flue gas desulfurization (FGD) sludge, fly ash, and lime. 
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designated CWSA. The second field exploration program, which was conducted in November 
1981, focused primarily in the designated CWSA.  It consisted of the performance of ten SPT soil 
borings designated B-18 through B-22, B-24, B-26, B-27, B-29, and B-30.  These soil borings 
were drilled to depths varying from 50 to 75 feet below land surface.  The soil boring location map 
and soil boring logs from these two field exploration programs performed by Black & Veatch are 
included in Appendix 1. 
 
A limited field exploration program was conducted by TT-AAI within the then proposed Cell 1 area 
in January 2010, with the objective of providing a general assessment of the subsurface soil 
condition for preliminary determination of appropriate landfill base grade elevations and 
estimation of fill quantity for construction.  After TT-AAI was retained by OUC to design the 
horizontal expansion, a comprehensive field exploration program was conducted in June and July 
2011 within the horizontal expansion area and the stormwater management area located south 
of the CWSA. 

The 2010 field exploration program consisted of performance of five SPT soil borings designated 
TH-01 through TH-05.  Except for TH-05, the other four soil borings were drilled within the footprint 
of the then proposed Cell 1.  TH-05 was drilled on the west slope of the original CWSA.  The 
locations of these SPT soil borings are identified in Figure 3.  TH-01 was advanced to a depth of 
125 feet below land surface, whereas TH-02, TH-03, and TH-04 were terminated at a depth of 75 
feet.  TH-05 was drilled to a depth of 80 feet below the landfill surface, corresponding to 
approximately 6 feet below natural ground. 
 
The 2011 field exploration program consisted of performance of 22 SPT soil borings, designated 
TH-06 through TH-27, within the horizontal expansion area, and eight SPT soil borings, 
designated SP-01 through SP-08, within the stormwater management area. The locations of 
these SPT borings are also identified in Figure 3.  TH-06 through TH-27 were advanced to depths 
ranging between 75 and 125 feet below land surface.  SP-01 through SP-08 were terminated at 
depths varying from 20 to 50 feet. 
 
Except for TH-01, continuous SPTs and associated split-spoon soil sampling were performed for 
all deep SPT soil borings that were drilled to a depth of 125 feet below land surface in the 
horizontal expansion area. TH-01, as well as all shallow SPT soil borings that were terminated at 
a depth of 75 feet, were sampled continuously in the upper 10.5 feet and at 5-foot vertical intervals 
thereafter unless the field crew felt a change in soil strata in which case additional split-spoon soil 
samples were obtained.  TH-05 was a core boring that was drilled on the west slope of the original 
CWSA.  This boring was advanced to the bottom of the landfill, which was encountered at a depth 
of 74 feet, using an HQ core barrel, followed by performance of SPTs and associated soil 
sampling to a depth of 6 feet below natural ground.  All SPT soil borings performed in the 
stormwater management area were continuously sampled from land surface to the terminated 
boring depths that varied from 20 to 50 feet below land surface. 
 
In addition to the disturbed split-spoon soil samples obtained during performance of the SPTs, 
undisturbed soil samples were recovered from the clayey soil strata encountered in the SPT soil 
borings for laboratory index, strength, and consolidation testing.  A total of 42 undisturbed 
samples were obtained at 18 of the SPT boring locations. 
 
As part of the field exploration program, ten temporary piezometers were installed within the 
horizontal expansion and stormwater management areas to allow measurements of groundwater 
levels. The five piezometers installed within the horizontal expansion area, designated PZ-1T 
through PZ-5T, were screened from 20 to 30 feet below land surface.  The five piezometers 



Orlando Utilities Commission 
File Number 19-13-0002 -5- 
 
 

 
 

installed within the stormwater management area, designated PZ-6T through PZ-10T, were 
screened from 15 to 20 feet below natural grade.  The locations of these temporary piezometers 
are shown in Figure 4 along with other existing nearby monitor wells. 
 
All soil samples recovered from the field exploration programs were visually classified in TT-AAI’s 
soil testing laboratory using the procedures outlined in ASTM D2487.  Furthermore, index and 
classification tests were performed on selected representative SPT soil samples.  These tests 
included moisture content determinations (ASTM D2216), fines content determinations (ASTM 
D1140), sieve analyses (ASTM D421 and D422), Atterberg limits determinations (ASTM D4318), 
and organic content determinations (ASTM D2974).  The index and classification tests were used 
to characterize the materials encountered in the soil borings and to aid in establishing a 
subsurface soil profile for engineering evaluations and analyses.   In addition to the index and 
classification tests, consolidation tests (ASTM D2435) and unconsolidated-undrained (UU) triaxial 
tests (ASTM D2850) were performed on selected representative undisturbed Shelby tube soil 
samples to determine the strength and consolidation properties of the clayey soils. 
 
Subsurface Condition 
 
Results of the SPT soil borings performed in the horizontal expansion and stormwater 
management areas are shown on the individual soil boring logs included in Appendices 2 and 3, 
respectively.  Individual soil boring profiles generated from the soil boring logs are provided in 
Appendix 4.   The depths to groundwater encountered in the soil borings at the time of drilling are 
indicated on the individual soil boring logs. Groundwater levels in the ten temporary piezometers 
were recorded on August 1, August 16, and September 22, 2011.   
 
A review of the July 2011 topographic survey of the CWSA revealed that the existing land surface 
elevations within the horizontal expansion area typically varied from approximately +81 to +83 
feet (NAVD88).  The groundwater elevations on the dates of measurement typically ranged from 
approximately +80 to +82 feet (NAVD88), corresponding to an average water table depth of 
approximately one foot below land surface. 
 
A generalized subsurface soil profile extending from land surface to a depth of 125 feet (i.e., the 
maximum depth of the soil borings) was developed based on soil boring data obtained by TT-AAI 
within the horizontal expansion area as well as previous soil boring data reported by others within 
and outside the CWSA.  The subsurface soil profile was relatively uniform within the horizontal 
expansion area, and a generalized soil profile was developed to represent the subsurface 
condition beneath Cells 1 through 3 for stability and settlement analyses.  The generalized soil 
profile is depicted in Figure 5.  As shown, the subsurface soil profile from land surface to a depth 
of 125 feet was divided into nine layers, designated Layers 1 through 9, with each layer having 
its own distinct soil characteristics and engineering properties. 
 
Layers 1 through 3 combined represent an approximately 30-foot thick soil stratum consisting 
predominantly of sand (SP) 3 and sand with silt (SP-SM).  Soil samples recovered from this upper 
30 feet of the soil profile had typical moisture contents in the range of 20 to 35 percent, and typical 
fines contents of less than 12 percent.  Based on the standard penetration resistance (i.e., N-
values), the sandy soils in both Layers 1 and 2 could generally be described as medium dense to 
dense, with Layer 1 having N-values typically between 10 and 20 blows per foot, and Layer 2 
having N-values typically between 20 and 30 blows per foot.  The sandy soils in Layer 3 could 
generally be described as loose to medium dense.  Beginning at a depth of 30 feet, the fines 
contents of the soil deposits increased gradually to a depth of approximately 56 feet. 
                                                
3  Soil material symbol in accordance with the Unified Soil Classification System (USCS). 
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Layer 4 was encountered from 30 to 44 feet below land surface.  This 14-foot thick soil layer 
consisted predominantly of silty sand (SM) and clayey sand (SC), with occasional interbedded 
layers of sandy clay and clay.  The soil samples recovered from this layer had typical moisture 
contents in the range of 25 to 35 percent, and typical fines contents in the range of 12 to 45 
percent.  Based on the standard penetration resistance, the soil deposits in Layer 4 could 
generally be described as very loose to loose. 
 
Layer 5 was encountered from 44 to 56 feet below land surface.  This 12-foot thick soil layer 
consisted predominantly of low plasticity sandy clay (CL) to high plasticity clay (CH) and was the 
first substantially clayey stratum encountered at the site. Occasional interbedded layers of silty 
and clayey sands occurred within this soil layer, and the presence of shell fragments became 
noticeable.  The sandy clay and clay deposits had typical fines contents ranging from 60 to 99 
percent, whereas the interbedded silty and clayey sands had typical fines contents ranging from 
20 to 45 percent.  The clayey soils in this layer had typical plastic limits (i.e., the moisture contents 
below which the soil samples behave like “solids”) in the range of 15 to 35 percent, typical liquid 
limits (i.e., the moisture contents above which the soil samples behave like “liquid”) in the range 
of 30 to 145 percent, and typical moisture contents in the range of 35 to 95 percent.  The moisture 
content of a soil sample recovered from this layer was typically between its plastic limit and liquid 
limit.  Results of laboratory consolidation tests indicated that the pre-consolidation pressures (i.e., 
the maximum past pressure that a soil sample has previously experienced) of the clayey soils in 
this layer ranged between 4,600 and 11,000 lbs/ft2, with over-consolidation ratios (OCR) (i.e., the 
ratio between the pre-consolidation pressure and the existing overburden pressure of a soil 
sample) varying from 2 to 4.  The consolidation test results further indicated that the clayey soils 
had compression ratios (CR) (i.e., the compressibility of a soil sample at a stress level greater 
than the pre-consolidation pressure) in the range of 0.21 to 0.51, and recompression ratios (RR) 
(i.e., the compressibility of a soil sample at a stress level below the pre-consolidation pressure) in 
the range of 0.015 to 0.084.  Laboratory strength measurements performed on undisturbed 
samples of the clayey soils recovered from this layer exhibited undrained shear strengths that 
typically ranged from 1,000 to 2,000 lbs/ft2, characteristic of a stiff clayey soil.  This soil layer was 
also referred to as the shallow clay layer. 
 
Layer 6 consisted of an 18-foot thick layer of silty sand (SM) intermixed with deposits of clayey 
sand (SC).  Some cementation and the presence of shell fragments were observed within this soil 
layer.  The soil samples recovered from this layer had typical moisture contents in the range of 
25 to 40 percent, and typical fines contents in the range of 10 to 30 percent.  The silty to clayey 
sands in this soil layer could generally be described as loose to medium dense. 
 
Layer 7 was encountered from approximately 74 to 80 feet below land surface.  This 6-foot thick 
stratum consisted predominantly of clayey sand (SC) and clay (CL, CH).  The fines contents of 
the soil samples recovered from this layer varied considerably, ranging from a low of 
approximately 30 to 40 percent to a high of approximately 90 percent.  The clayey soils had typical 
plastic limits of 14 to 22 percent, typical liquid limits of 30 to 60 percent, and typical moisture 
contents of 30 to 55 percent. Results of laboratory consolidation tests indicated that the pre-
consolidation pressures of the clayey soils in this layer ranged between 6,200 and 18,000 lbs/ft2, 
with an OCR of 1.5 to 4.  The consolidation test results further indicated that the clayey soils had 
CR in the range of 0.21 to 0.40, and RR in the range of 0.025 to 0.054.  Laboratory strength 
measurements performed on undisturbed samples of the clayey soils recovered from this layer 
exhibited undrained shear strengths that typically ranged from about 1,980 to 2,110 lbs/ft2, 
characteristic of a stiff to very stiff clayey soil.  This soil layer was also referred to as the deep clay 
layer. 
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Layer 8, which occurred from 80 to 110 feet below land surface, consisted of an approximately 
30-foot thick layer of silty sand (SM) intermixed with clayey sand (SC).  The soil deposit typically 
had fines contents ranging between 12 and 40 percent.  Some cementation and the presence of 
shell fragments were observed within this soil stratum.  Based on the standard penetration 
resistance, the sandy soils in this soil stratum could generally be described as loose to medium 
dense. 

Layer 9 was encountered from approximately 110 to 125 feet below existing grade and consisted 
predominantly of sand with silt (SP-SM), sand with clay (SP-SC), and silty to clayey sand (SM, 
SC).  This soil layer had very high standard penetration resistance and thus can be considered 
effectively rigid.  The soil samples recovered from this layer had typical moisture contents in the 
range of 20 to 40 percent, and typical fines contents in the range of 5 to 20 percent. 
 
Engineering Analyses 
 
As part of the site preparation procedures prior to dike construction and bottom liner system 
installation, the designated construction area was cleared, grubbed, and stripped, any deleterious 
materials near the surface was excavated, and any loose surficial soils was compacted to meet 
the requirements of the technical specifications.  Therefore, the near-surface soils encountered 
in the soil borings were improved as part of Cell 1 construction. 
 
Stability of the landfill design sections was analyzed considering both the circular arc and sliding 
block modes of failure through the foundation soils and along the weakest interface of the different 
components of the bottom liner system. The analyses were performed using the computer 
program SLOPE/W developed by GEO-SLOPE International of Calgary, Alberta, Canada.  The 
program employs an iteration scheme to determine the critical slip surface and the corresponding 
minimum factors of safety. 
 
The stability analyses were performed for two critical cross sections, one in the east-west direction 
and the other in the north-south direction of the horizontal expansion.  The subsurface soil layers 
and selected material properties used in the stability analyses for these two cross sections are 
displayed in Figures 6 and 7.  Specifically, the following key material properties were used for 
stability analyses: 
 
• The landfill material was considered to have a unit weight of 103 lbs/ft3, based on laboratory 

measurements of core samples recovered from TH-05, which was drilled on the west slope 
of the original CWSA. 

   
• The landfill material was considered to have an internal friction angle of 35 degrees, which 

represents a very conservative strength value considering the cementitious nature of the 
fixated materials in the landfill. 

 
• The weakest material interface in the bottom liner system is expected to occur between the 

geocomposite and textured HDPE liner, with a typical interface friction angle in the range of 
21 to 28 degrees.  To be conservative, an interface friction angle of 21 degrees was used 
to represent the weakest interface of the bottom liner system. 

 
• The internal friction angles of the sandy deposits in the different soil layers were selected 

based on the standard penetration blow count values. 
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• The shallow clay layer (Layer 5) was considered to have an undrained shear strength of 
1,100 lbs/ft2.  

 
• The deep clay layer (Layer 7) was considered to have an undrained shear strength of 2,000 

lbs/ft2. 
 
• The soil profile was considered to be effectively rigid at a depth of 110 feet below land 

surface (i.e., at the top of Layer 9), with an assigned internal friction angle of 40 degrees. 
 
• The water table was considered to be at an elevation of +83 feet (NAVD88). 
 
• The head in the leachate collection layer was considered to be at 1 foot above the bottom 

liner system, which is the maximum head allowed by Rule 62-701, F.A.C. 
 
As shown in Figure 6, the stability analyses for the east-west cross section in the horizontal 
expansion area with a landfill crest elevation of +175 feet (NAVD88) yielded factors of safety of 
1.71, 1.53, and 2.40 for the circular arc mode of failure through the foundation soils, sliding block 
mode of failure through the shallow clay layer, and sliding block mode of failure along the bottom 
liner system interface, respectively.  As shown in Figure 7, the stability analyses for the north-
south cross section yielded comparable factors of safety of 1.73, 1.56, and 2.40 for the circular 
arc mode of failure through the foundation soils, sliding block mode of failure through the shallow 
clay layer, and sliding block mode of failure along the bottom liner system interface, respectively.  
A minimum factor of safety of 1.5 is generally required for these types of analyses. 
 
As noted previously, an interface friction angle of 21 degrees for the bottom liner system, as used 
in the stability analyses, represents a conservative value.  It should further be noted that the 
stability analyses were performed based on the lower bound of the existing measured undrained 
shear strength values documented for the shallow clay layer (Layer 5).  In reality, the clayey soils 
will consolidate and gain strength as the landfill is raised, which will result in an even higher factor 
of safety than computed. 
 
The magnitude of foundation soil settlement under the applied landfill load dictates the minimum 
liner design grade that must be provided to maintain positive gravity drainage for the leachate 
after predicted settlement has occurred.  Rule 62-701, F.A.C., requires minimum post-settlement 
slopes of 1.0 percent for areas that drain to the leachate collection pipe trench and 0.3 percent 
along the leachate collection pipe trench that drains into the sump.  The most rapid change in 
landfill load and, therefore, the largest differential settlement was expected to occur between the 
toe and crest of the landfill slope.  This situation was especially critical for the liner subgrade below 
the slope area adjacent to the sump where significant differential settlement between the toe and 
crest of the landfill slope could result in grade reversal if foundation soil settlement was not 
properly accounted for in design of the liner subgrade. 
 
As stated previously, the subsurface soil profile was relatively uniform across the horizontal landfill 
expansion area, and the generalized soil profile shown in Figure 5 was selected to represent the 
subsurface condition beneath Cells 1 through 3 for settlement analysis.  For settlement analyses, 
the very dense stratum (Layer 9) that was encountered at a depth of approximately 110 feet below 
land surface was considered to be effectively rigid and incompressible.  The compressibility of 
the sandy soil layers above Layer 9 was estimated based on the standard penetration blow count 
values.  Settlements of the shallow (i.e., Layer 5) and deep (i.e., Layer 7) clay layers was 
estimated based on the upper limits of the ranges of compression ratio (CR) and recompression 
ratio (RR) values documented from the laboratory consolidation tests.  Because the dimensions 
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of the landfill cells are much larger than the thickness of the foundation soils, compression of the 
subsurface soil layers was expected to occur in one dimension, and the applied landfill load at 
the surface will practically be experienced at the bottom of the soil profile. 
 
Foundation soils settlements beneath the landfill cells were calculated based on a maximum 
design height of approximately 93 feet (i.e. a landfill with a base elevation of +82 feet (NAVD88) 
and a maximum crest elevation of +175 feet (NAVD88)) above natural grade and an average unit 
weight of 103 lbs/ft3 for the landfill material, corresponding to a maximum applied load of 
approximately 9,500 lbs/ft2.  
 
The foundation soils settlement below the crest of the landfill was computed to be approximately 
48 inches, and the settlement below the toe of the landfill slope was computed to be approximately 
3 inches, which, including the 20-foot wide setback, translates to a differential settlement of 45 
inches4 over a horizontal slope distance of approximately 275 feet.  The settlement profiles are 
depicted in Figure 8. 
 
Considering a liner length of 275 feet beneath the landfill slope, a maximum differential settlement 
of 45 inches between the toe and crest of the landfill slope corresponds to a settlement slope of 
approximately 1.4 percent.  The strain induced in the HDPE geomembrane liner from this 
differential settlement was computed to be less than 0.01 percent.   Similarly, the strain induced 
in the HDPE liner on the west slope of the original CWSA was computed to be approximately 1.5 
percent. These strain values are well below the yield strain of HDPE liner material, which is 
typically in the range of 12 to 15 percent. 
 
To maintain the minimum required slopes for gravity drainage of leachate after predicted 
foundation soils settlements have occurred, a liner design grade of 2.8 percent was designed for 
the area below the landfill slope in the vicinity of the sump area where differential settlement would 
result in flattening of the liner design grade, and a liner design grade of 1.2 percent was designed 
for the area towards the interior part of the landfill away from the sump area.  Along the leachate 
collection pipe trench, a design grade of 2.4 percent was provided for the segment below the 
landfill slope in the vicinity of the sump area where differential settlement would result in flattening 
of the trench grade, and 0.3 percent for the segment towards the interior part of the landfill away 
from the sump area. 
 
Seismic Potential 
 
Title 40, Part 258.14 of the Code of Federal Regulations (CFR), which is incorporated by reference 
in Rule 62-701.410(2)(c), F.A.C., prohibits construction of solid waste landfills in seismic impact 
zones unless the facility owner or operator can demonstrate that all containment structures, 
including liners, leachate collection systems, and surface water control systems, have been 
designed to resist the maximum horizontal acceleration induced by an earthquake.  Seismic 
impact zones are defined as areas “… with a ten percent or greater probability that the maximum 
horizontal acceleration in lithified earth material, expressed as a percentage of the earth’s 
gravitational pull (g), will exceed 0.10g in 250 years.” 
 

                                                
4 In reality, the stress imposed by the landfill materials on the foundation soils beneath the crest of the landfill slope 

will be slightly lower than the landfill load directly above it because of the “slope effect” on one side.  Similarly, the 
stress imposed by the landfill materials on the foundation soils beneath the toe of the landfill slope will be slightly 
higher than the landfill load directly above it.   This effect will result in a lower differential settlement than calculated 
between the toe and the crest of the landfill slope. 
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Based on the 2008 national seismic hazard maps and database prepared by the United States 
Geological Survey (USGS)5, the peak horizontal ground acceleration at the Stanton Energy 
Center, with a 2 percent probability of exceedance in 50 years, is approximately 0.036g.  A 
reproduction of the USGS seismic map for Florida is presented in Figure 9.   A 2 percent 
probability of occurrence in 50 years is equivalent to a 10 percent probability of occurrence in 250 
years, which is referenced in Title 40, Part 258.14 of the CFR.   Accordingly, the entire Stanton 
Energy Center, including the horizontal expansion, is not located within a seismic impact zone 
and design for seismic activity was deemed unnecessary. 
 
Fault Evaluation 
 
Title 40 Part 258.13 of the CFR, which is incorporated by reference in Rule 62-701.410(2)(c), 
F.A.C., prohibits construction of new landfill units within 200 feet of a fault that has had 
displacement in the Holocene epoch (i.e., within the past approximately 10,000 years). 
 
The USGS6 compiles information on faults and associated folds in the United States that are 
believed to be sources of earthquakes with a magnitude of greater than 6 on the Richter scale 
during the Quaternary Period (i.e., within the past 1,600,000 years).  Maps of these geologic 
structures are linked to a database containing detailed descriptions and references. The database 
is intended to be USGS’s archive for historical and ancient earthquake sources used in current 
and future probabilistic seismic hazard analyses.  Based on the information published by the 
USGS, no such fault exists within Florida.  Accordingly, this factor was irrelevant for design of the 
horizontal expansion, including Cell 1. 
 
Sinkhole Potential 
 
Sinkholes are closed depressions formed in areas underlain by soluble rock such as limestone, 
dolostone, or gypsum.  Sinkholes occur when surface sediments subside or collapse into 
underground voids created by the dissolving action of groundwater in the underlying bedrock. 
Other subterranean events may also cause holes, depressions, or subsidence of the land surface 
that are similar to those caused by sinkhole activities.  These other causes include expansive 
clays or organic materials that compress as water is removed, collapsed or broken sewer and 
drain pipes, improperly compacted soils after excavation work, and buried trash, logs, debris, etc. 
 
The Florida Geological Survey (FGS) maintains a database7 of reported subsidence incidents 
state-wide.  It should be noted that while the data may include some true sinkholes, many of the 
reported incidents have not been field-verified and potential causes of subsidence have not been 
investigated.  The current database includes subsidence incidents that have been reported to the 
FGS through August 10, 2011. 
 
The reported subsidence incidents in the FGS database for Orange County and nearby adjoining 
counties are shown in Figure 10.  As shown, a total of 194 subsidence incidents have been 
reported for Orange County.  There is only one subsidence incident (75-593) reported in east 
Orange County.  This reported depression, which was located more than 4 miles east of the 

                                                
5 Petersen, M.D., Frankel, A.D., Harmsen, S.C., Mueller, C.S., Haller, K.M., Wheeler, R.L., Wesson, R.L., Zeng, 
 Y., Boyd, O.S., Perkins, D.M., Luco, N., Field, E.H., Wills, C.J., and Rukstales, K.S. 2008. Documentation for the 
 2008 Update of the United States National Seismic Hazard Maps. U.S. Geological Survey Open-File Report 
 2008–1128. 61 p. 
6  http://earthquake.usgs.gov/hazards/qfaults/ 
7  http://www.dep.state.fl.us/geology/gisdatamaps/SIRs_database.htm 
 

http://earthquake.usgs.gov/hazards/qfaults/
http://www.dep.state.fl.us/geology/gisdatamaps/SIRs_database.htm


Orlando Utilities Commission 
File Number 19-13-0002 -11- 
 
 

 
 

Stanton Energy Center, had a diameter of approximately 2 feet and a depth of approximately 2 
feet. 
 
According to the map prepared by Sinclair and Stewart (1985)8, the Stanton Energy Center is 
located within an area of Florida where the soil cover over limestone is 30 to 200 feet thick and 
consists mainly of cohesionless soils and permeable sand.  In this area of the state, sinkholes 
typically are few and, if developed, are mostly small cover-subsidence sinkholes.  
 
Based on the above considerations, the potential for sinkhole occurrence in the horizontal 
expansion, including Cell 1, was judged to be very low. 
 
Closure 
 
Based on the above demonstrations, it is our professional opinion the horizontal expansion, 
including the existing Cell 1, complies with the “unstable areas” requirement in the CCR Rule.  
However, further engineering evaluations will be required to determine compliance with other 
“location restrictions” requirements, which will be applicable to all future CCR landfill cells, 
including the proposed Cells 2 and 3. 
 
TT-AAI appreciates the opportunity of providing engineering services to OUC.  If you have any 
questions or need additional information, please contact us. 
 
Very truly yours, 
ARDAMAN & ASSOCIATES, INC. – A Tetra Tech Company 
Certificate of Authorization No. 5950 
 
 
 
Jeyisanker Mathiyaparanam, P.E. 
Senior Project Engineer  
 
 
 
Francis K. Cheung, P.E. 01/11/19 
Principal Engineer  
Florida License Number 36382 
 
Enclosures

                                                
8  Sinclair, W.C. and Stewart, J.W.  1985.  Sinkhole Type, Development and Distribution in Florida.  U.S. 
 Geological Survey Map Series No. 110.  Tallahassee, Florida. 
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Appendix 1 
 

Soil Boring Logs by Black and Veatch 
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Appendix 2 
  

Soil Boring Logs for  
Horizontal Expansion Area 
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70.6

59.1

12.0

23.5

0' to 12': SAND, with silt, hardpan,
very dark brown (SP-SM)

12' to 23.5': SAND, with silt, reddish
brown (SP-SM)
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Ardaman and Associates, Inc.
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54.1

44.1

39.1

34.1

28.5

38.5

43.5

48.5

23.5' to 28.5': SAND, with silt, brown
(SP-SM) (continued)

28.5' to 38.5': SAND, silty, greenish
gray (SM)

38.5' to 43.5': SAND, clayey,
greenish gray (SC)

43.5' to 48.5': SAND, silty, trace fine
to coarse shells, greenish gray (SM)

48.5' to 53.5': SAND, silty, cemented
shells, light gray (SM)
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24

34

29.1

20.1

8.6

4.1

53.5

62.5

74.0

78.5

53.5' to 62.5': SAND,  with silt, trace
fine to coarse shells, greenish gray
(SP-SM)

62.5' to 74': SAND,  silty, trace fine
to coarse shells, greenish gray (SM)

74' to 78.5': SAND, clayey, trace fine
to coarse shells, greenish gray (SC)

78.5' to 87': SAND, silty, trace fine to
coarse shells, greenish gray (SM)
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30

16

20

-4.4

-25.9

87.0

108.5

78.5' to 87': SAND, silty, trace fine to
coarse shells, greenish gray (SM)
(continued)

87' to 108.5': SAND, silty, trace fine
to coarse shells, with cemented
fragments to 1/2-inch size, fine to
medium grained, greenish gray (SM)

108.5' to 118.5': SAND, with silt,
greenish gray (SP-SM)
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24

-35.9

-42.4

118.5

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

108.5' to 118.5': SAND, with silt,
greenish gray (SP-SM) (continued)

118.5' to 125': SAND, with silt, trace
fine to coarse shells, dark greenish
gray (SP-SM)
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32

80.7

75.7

66.2

59.2

2.0

7.0

16.5

23.5

0' to 2': SAND, brown (SP)

2' to 7': SAND, with silt, hardpan,
very dark brown (SP-SM)

7' to 16.5': SAND, hardpan, very dark
brown (SP)

16.5' to 23.5': SAND, with silt, brown
(SP-SM)
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6
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INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

1/14/10

VERTICAL

Donnie/Norman

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

1/14/10

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
25

SHEET

State Plane

---

14. ELEVATION GROUND WATER

3
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.7

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

75.0

N 1,504,338.4   E 597,094.8

16. ELEVATION TOP OF BORING (ft)
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28

42

53.7

53.0

34.2

29.0

29.7

48.5

23.5' to 29': SAND, with silt, greenish
gray (SP-SM) (continued)

29' to 29.7': SAND, clayey, greenish
gray (SC)
29.7' to 48.5': SAND, silty, greenish
gray (SM)

48.5' to 58.5': SAND, with silt, light
greenish gray (SP-SM)

15

16

17

18

19

20

2

W/H

9

5

10

26

SP-
SM

SM
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25

24.2

10.2

7.7

58.5

72.5

75.0

Boring terminated 75 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

48.5' to 58.5': SAND, with silt, light
greenish gray (SP-SM) (continued)

58.5' to 72.5': SAND, silty, few fine to
coarse shells, greenish gray (SM)

72.5' to 75': SAND, clayey, few fine
to coarse shells, cemented sand,
greenish gray (SC)
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29

81.2

71.7

65.2

2.0

11.5

18.0

0' to 2': SAND, brown (SP)

2' to 11.5': SAND, with silt, very dark
brown (SP-SM)

11.5' to 18': SAND, with silt, reddish
brown (SP-SM)

18' to 28.5': SAND, with silt, brown
(SP-SM)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

7

13

18

19

24

28

30

29

37

32

32

45

33

38

SP-
SM

7.4
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OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

1/13/10

VERTICAL

Donnie/Norman

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

1/14/10

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
26

SHEET

State Plane

---

14. ELEVATION GROUND WATER

3
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

83.2

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83
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N 1,504,734.9   E 596,627.6

16. ELEVATION TOP OF BORING (ft)
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38

54.7

49.7

34.2

28.5

33.5

49.0

18' to 28.5': SAND, with silt, brown
(SP-SM) (continued)

28.5' to 33.5': SAND, clayey,
greenish gray (SC)

33.5' to 49': SAND, silty, trace fine to
coarse shells, greenish gray (SM)

49' to 58.5': CLAY, greenish gray
(CH)
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31

24.7

20.7

15.7

9.7

8.2

58.5

62.5

67.5

73.5

75.0

Boring terminated 75 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

49' to 58.5': CLAY, greenish gray
(CH) (continued)

58.5' to 62.5': SAND, with silt, some
fine to coarse shells, greenish gray
(SP-SM)

62.5' to 67.5': SAND, silty, little fine
to coarse shells, greenish gray (SM)

67.5' to 73.5': SAND, silty, trace fine
to coarse shells, greenish gray (SM)

73.5' to 75': SAND, clayey, trace fine
to coarse shells, greenish gray (SC)
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27

73.9

66.4

59.4

9.0

16.5

23.5

0' to 9': SAND, brown (SP)

9' to 16.5': SAND, with silt, hardpan,
very dark brown (SP-SM)

16.5' to 23.5': SAND, with silt,
reddish brown (SP-SM)
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SP

SP-
SM

2.1

5.4

INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

1/13/10

VERTICAL

Donnie/Norman

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

1/13/10

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
25

SHEET

State Plane

---

14. ELEVATION GROUND WATER

3
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.9

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

75.0

N 1,505,262.0   E 597,082.1

16. ELEVATION TOP OF BORING (ft)

TH-04

SEP 05 Boring Designation TH-04 SHEET 1 of 3

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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54.4

48.9

38.9

35.4

33.3

28.5

34.0

44.0

47.5

49.6

23.5' to 28.5': SAND, with silt, brown
(SP-SM) (continued)

28.5' to 34': SAND, with silt, greenish
gray (SP-SM)

34' to 44': SAND, silty, with clay
lenses, greenish gray (SM)

44' to 47.5': SAND, clayey, few fine
to coarse shells, greenish gray (SC)

47.5' to 49.6': CLAY, dark greenish
gray (CH)

49.6' to 53.5': CLAY, trace fine to
coarse shells, light greenish gray (CH)
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16

17

18

19

20
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30
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1

15

4

OUC 90-Acre Landfill Expansion

N 1,505,262.0   E 597,082.1

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)

NAD83

SHEETS
HORIZONTAL VERTICAL

INSTALLATION

PROJECT

2SHEET
OF

COORDINATE SYSTEM
3

State Plane

82.9

NAVD88

SEP 05 Boring Designation TH-04 SHEET 2 of 3

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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30

29.4

24.4

9.9

7.9

53.5

58.5

73.0

75.0

Boring terminated 75 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

53.5' to 58.5': SAND, clayey, few fine
to coarse shells, greenish gray (SC)

58.5' to 73': SAND, silty, trace fine to
coarse shells, greenish gray (SM)

73' to 75': SAND, clayey, cemented
sand, greenish gray (SC)
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22

23

24

25

9

46

37

35

17

SM13.4

OUC 90-Acre Landfill Expansion

N 1,505,262.0   E 597,082.1

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)

NAD83
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HORIZONTAL VERTICAL
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PROJECT
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OF

COORDINATE SYSTEM
3

State Plane

82.9

NAVD88

SEP 05 Boring Designation TH-04 SHEET 3 of 3

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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Laboratory
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148.0

143.0

142.0

137.0

132.0

4.0

9.0

10.0

15.0

20.0

0' to 4': Landfill Cover

4' to 9': Core: 80% Recovery

9' to 10': Core: No Recovery

10' to 15': Core: 80% Recovery

15' to 20': Core: 60% Recovery; Very
Soft

20' to 25': Core: 50% Recovery; Soft

1

2

3

4

INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

1/15/10

VERTICAL

Donnie/Norman

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

1/16/10

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
19

SHEET

State Plane

---

14. ELEVATION GROUND WATER

4
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

152.0

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

80.0

N 1,504,978.6   E 598,030.4

16. ELEVATION TOP OF BORING (ft)

TH-05

SEP 05 Boring Designation TH-05 SHEET 1 of 4

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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127.0

122.0

117.0

112.0

107.0

102.0

25.0

30.0

35.0

40.0

45.0

50.0

20' to 25': Core: 50% Recovery; Soft
(continued)
25' to 30': Core: 70% Recovery;
Some Hard Layers

30' to 35': Core: 80% Recovery;
Some Hard Layers

35' to 40': Core: 60% Recovery

40' to 45': Core: 95% Recovery

45' to 50': Core: 15% Recovery; Soft

50' to 55': Core: 85% Recovery

5

6

7

8

9

10

OUC 90-Acre Landfill Expansion

N 1,504,978.6   E 598,030.4

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)
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SEP 05 Boring Designation TH-05 SHEET 2 of 4

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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97.0

92.0

87.0

85.0

80.0

78.0

73.5

72.0

55.0

60.0

65.0

67.0

72.0

74.0

78.5

80.0

Boring terminated 80 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

50' to 55': Core: 85% Recovery
(continued)

55' to 60': Core: 50% Recovery

60' to 65': Core: 50% Recovery

65' to 67': Core:

67' to 72': Core: 85% Recovery

72' to 74': Core: 25% Recovery

74' to 78.5': SAND, silty,  very dark
brown (SM)

78.5' to 80': SAND, silty,  very dark
brown (SM)
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OUC 90-Acre Landfill Expansion

N 1,504,978.6   E 598,030.4

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)
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M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
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2. W/H: Weight of Hammer

3. W/R: Weight of Rod

OUC 90-Acre Landfill Expansion

N 1,504,978.6   E 598,030.4

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)
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4
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NAVD88

SEP 05 Boring Designation TH-05 SHEET 4 of 4

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
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24

23

21

29

30

82.3

76.8

72.3

66.3

63.3

0.5

6.0

10.5

16.5

19.5

 Organic Content=6.0%

0' to 0.5': ProMat
0.5' to 6': SAND, dark brown, (SP)

6' to 10.5': SAND, with silt, organic
silt, very dark brown, (SP-SM)

10.5' to 16.5': SAND, with silt,
reddish brown, (SP-SM)

16.5' to 19.5': SAND, trace silt,
brown, (SP)

19.5' to 25.5': SAND, with silt, brown,
(SP-SM)
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INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/30/11

VERTICAL

M. Brackins

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
85

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Zachariou Panagiotis  Geotechnical Engineer

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.8

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,504,348.4   E 597,560.6

16. ELEVATION TOP OF BORING (ft)

TH-06

SEP 05 Boring Designation TH-06 SHEET 1 of 5

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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25

24

31

38

70

93

95

72

42

57.3

51.3

43.8

42.8

36.8

34.8

31.8

25.5

31.5

39.0

40.0

46.0

48.0

51.0

19.5' to 25.5': SAND, with silt, brown,
(SP-SM) (continued)

25.5' to 31.5': SAND, grayish brown,
(SP)

31.5' to 39': SAND, silty, trace clay,
gray, (SM)

39' to 40': SAND, clayey, greenish
gray, (SC)
40' to 46': CLAY, greenish gray, (CH)

46' to 48': SAND, clayey, few fine to
coarse shells, greenish gray, (SC)

48' to 51': CLAY, few fine to coarse
shells, greenish gray, (CH)

51' to 53.5': CLAY, sandy, trace fine
to coarse shells, greenish gray, (CH)
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OUC 90-Acre Landfill Expansion

N 1,504,348.4   E 597,560.6

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)
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CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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6.3
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2.8

53.5

55.5

69.0

75.0

76.5

78.0

80.0

53.5' to 55.5': SAND, silty, trace fine
to coarse shells, (SM)

55.5' to 69': SAND, with silt, few fine
to coarse shells, gray (SP-SM)

69' to 75': SAND, silty, trace fine to
coarse shells, gray, (SM)

75' to 76.5': CLAY. sandy, trace fine
to coarse shells, greenish gray, (CL)

76.5' to 78': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)

78' to 80': CLAY, few fine to coarse
shells, greenish gray, (CH)

80' to 82.5': SILT, sandy, cemented
sand, trace fine to coarse shells,
greensih gray, (ML)
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26

29

17

22

0.3

-11.7

-13.2

-17.7

-23.7

-25.2

82.5

94.5

96.0

100.5

106.5

108.0

82.5' to 94.5': SAND, silty, cemented
sand, trace fine to coarse shells,
greenish gray, (SM)

94.5' to 96': SAND, clayey, few fine
to coarse shells, greenish gray, (SC)

96' to 100.5': SAND, silty, trace fine
to coarse shells, cemented sand,
greenish gray, (SM)

100.5' to 106.5': SAND, silty, trace
fine to coarse shells, cemented sand,
gray, (SM)

106.5' to 108': SAND, clayey, trace
fine to coarse shells, trace fine to
coarse phosphate, grayish brown,
(SC)
108' to 114': SAND, with clay, trace
fine to coarse shells, trace fine to
coarse phosphate, grayish brown,
(SP-SC)
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31

28

-31.2

-32.7

-38.7

-40.2

-42.2

114.0

115.5

121.5

123.0

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

108' to 114': SAND, with clay, trace
fine to coarse shells, trace fine to
coarse phosphate, grayish brown,
(SP-SC) (continued)

114' to 115.5': SAND, clayey, trace
fine to coarse shells, trace fine to
coarse phosphate, grayish brown,
(SC)
115.5' to 121.5': SAND, with clay,
trace fine to coarse shells, trace fine
to coarse phosphate, grayish brown,
(SP-SC)

121.5' to 123': SAND, clayey, trace
fine to coarse shells, trace fine to
coarse phosphate, grayish brown,
(SC)
123' to 125': SAND, with clay, trace
fine to coarse shells, trace fine to
coarse phosphate, grayish brown,
(SP-SC)
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6

20

23

24

23

26

31

80.7

78.2

75.7

72.2

68.2

63.7

2.0

4.5

7.0

10.5

14.5

19.0

0' to 2': SAND,  brown, (SP)

2' to 4.5': SAND,  dark  brown, (SP)

4.5' to 7': SAND, with silt, dark
brown, (SP-SM)

7' to 10.5': SAND, with silt, dark gray,
(SP-SM)

10.5' to 14.5': SAND, silty, dark
brown, (SM)

14.5' to 19': SAND, with silt, brown to
dark brown, (SP-SM)

19' to 29': SAND, with silt, brown,
(SP-SM)
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96

92
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SP-
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2.5

3.6

5.1

9.4

12.8

7.2

8.1

INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

5/26/11

VERTICAL

R. Cabral

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/3/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
86

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Rockland B. Burr  Geologist

3 7/8"  or 2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.7

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,504,358.8   E 596,743.7

16. ELEVATION TOP OF BORING (ft)

TH-07
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27

27

29

51

33

33

44

78

77

53.7

51.2

45.7
45.2

42.2

38.2

33.7

32.2

29.0

31.5

37.0
37.5

40.5

44.5

49.0

50.5

19' to 29': SAND, with silt, brown,
(SP-SM) (continued)

29' to 31.5': SAND, with silt, gray,
(SP-SM)

31.5' to 37': SAND, silty, trace clay,
gray, (SM)

37' to 37.5': SAND, clayey, gray,
(SC)
37.5' to 40.5': SAND, silty, thin layer
of gray clay, gray, (SM)

40.5' to 44.5': SAND, clayey, trace
silt, green, (SC)

44.5' to 49': SAND, silty, trace fine to
coarse shells, trace layers of green
clay, green, (SM)

49' to 50.5': CLAY, trace fine grained
sand, trace fine to coarse shell, green,
(CH)

50.5' to 58': CLAY, green, (CH)
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CH
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44.0
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96.3
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67

69

28

42

30

35

24.7

22.7

21.7

18.2

15.2

9.2

7.2

5.7

4.2

58.0

60.0

61.0

64.5

67.5

73.5

75.5

77.0

78.5

50.5' to 58': CLAY, green, (CH)
(continued)
54': ... set 3" casing to 54'

58' to 60': SAND, clayey, trace fine
to coarse grained shells, moist, gray,
(SC)
58.5': ... NO RECOVERY
59': ... extend 3" casing to 59'
60' to 61': SAND, clayey, few fine to
coarse grained shells, 4" layer of
coarse shell at 61', gray, (SC)
61' to 64.5': SAND, trace silt, few fine
to coarse grained shells, gray, (SP)

64.5' to 67.5': SAND, silty, few fine to
coarse grained shells, gray, (SM)

67.5' to 73.5': SAND, with silt, few
fine to coarse grained shells, gray,
(SP-SM)

73.5' to 75.5': SAND, clayey, few fine
to coarse grained shells, gray, (SC)

75.5' to 77': CLAY, sandy, trace fine
to coarse grained shell, gray, (CH)

77' to 78.5': SILT, calcareous, brown,
(ML)

78.5' to 88.5': SAND, silty, trace fine
to coarse shells, gray, (SM)
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34

-5.8

-7.3

-10.8

-12.8

-17.3

-24.8

-26.8

88.5

90.0

93.5

95.5

100.0

107.5

109.5

78.5' to 88.5': SAND, silty, trace fine
to coarse shells, gray, (SM)
(continued)
82.5': ... occasional thin layers of
cemented sand below 82.5'

88.5' to 90': SAND, with silt, trace
fine to coarse shells, thin layers of
cemented sand, gray, (SP-SM)

90' to 93.5': CLAY, sandy, few fine to
coarse grained shells, gray, (CL)

93.5' to 95.5': SAND, silty, little fine
to coarse grained shells, gray, (SM)

95.5' to 100': SAND, few fine to
coarse grained shells, trace silt, trace
fine grained phosphate, gray, (SP)

100' to 107.5': SAND, with silt, little
fine to coarse grained shells, trace
fine grained phosphate, gray,
(SP-SM)

107.5' to 109.5': SAND, little fine to
coarse grained shells, trace fine to
medium  grained phosphate, gray,
(SP)

109.5' to 114': SAND, few fine to
coarse grained shells, trace fine to
coarse grained phosphate, brown,
(SP)
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-31.3

-33.8

-42.3

114.0

116.5

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

109.5' to 114': SAND, few fine to
coarse grained shells, trace fine to
coarse grained phosphate, brown,
(SP) (continued)

114' to 116.5': SAND, silty, few fine
grained shells, trace fine to coarse
grained phosphate, brown, (SP)

116.5' to 125': SAND, trace fine to
coarse grained shells, trace silt, trace
fine to coarse grained phosphate,
brown, (SP)
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22

20

28

24

80.8

77.8

71.8

62.8

58.3

1.5

4.5

10.5

19.5

24.0

0' to 1.5': SAND, with silt, brown,
(SP-SM)

1.5' to 4.5': SAND, with silt, dark
brown, (SP-SM)

4.5' to 10.5': SAND, silty, dark brown,
(SM)

10.5' to 19.5': SAND, with silt, brown
to light brown, (SP-SM)

19.5' to 24': SAND, with silt, (SP-SM)
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INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/24/11

VERTICAL

M. Brackins

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/29/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
83

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Zachariou Panagiotis and Ortiz Claudette  Geotechnical Engineer

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.3

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,505,063.3   E 597,558.4

16. ELEVATION TOP OF BORING (ft)

TH-08
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M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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26

36

67

51

75

53.8

49.3

47.8

44.8

41.8

35.8

34.3

28.5

33.0

34.5

37.5

40.5

46.5

48.0

24' to 28.5': SAND, with silt, greenish
gray, (SP-SM)

28.5' to 33': SAND, silty, trace clay,
trace fine to coarse shells, greenish
gray, (SM)

33' to 34.5': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)

34.5' to 37.5': SAND, silty, trace clay,
trace fine to coarse shells, gray, (SM)

37.5' to 40.5': CLAY, sandy, trace
fine to coarse shells, greenish gray,
(CH)

40.5' to 46.5': SAND, with silt, mostly
fine to coarse shells, greenish gray,
(SP-SM)

46.5' to 48': SAND, clayey, fine to
coarse shells, greenish gray, (SC)

48' to 56.5': CLAY, trace fine to
coarse shells, greenish gray, (CH)
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97.0
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42

38

45

51

43

25.8

23.8

17.8

11.8

7.3

4.3

2.8

1.3

56.5

58.5

64.5

70.5

75.0

78.0

79.5

81.0

48' to 56.5': CLAY, trace fine to
coarse shells, greenish gray, (CH)
(continued)

56': ... carbonated soil sample
56.5' to 58.5': SAND, with silt, mostly
fine to coarse shells, gray, (SP-SM)

58.5' to 64.5': SAND, trace silt, fine
to coarse shells, gray, (SP)

64.5' to 70.5': SAND, with silt, trace
fine to coarse shells, gray, (SP-SM)

70.5' to 75': SAND, silty, trace fine to
coarse shells, gray, (SM)

75' to 78': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)

78' to 79.5': CLAY, sandy, trace fine
to coarse shells, greenish gray, (CH)

79.5' to 81': SILT, sandy, trace fine
to coarse shells, greenish gray, (ML)

81' to 84': SAND, silty, trace fine to
coarse shells, gray, (SM)
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-1.7

-9.2

-12.2

-16.7

-25.7

84.0

91.5

94.5

99.0

108.0

81' to 84': SAND, silty, trace fine to
coarse shells, gray, (SM) (continued)

84' to 91.5': SAND, silty, cemented
sand, trace fine to coarse shells, gray,
(SM)

91.5' to 94.5': SAND, clayey,
cemented sand, greenish gray, (SC)

94.5' to 99': SAND, with silt,
cemented sand, trace fine to coarse
shells, gray, (SP-SM)

99' to 108': SAND, silty, trace fine to
coarse shells, trace fine phosphate,
gray, (SM)

108' to 118.5': SAND, with clay, trace
fine to coarse shells, trace fine
phosphate, gray, (SP-SC)
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-36.2

-39.2

-41.2

-42.7

118.5

121.5

123.5

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

108' to 118.5': SAND, with clay, trace
fine to coarse shells, trace fine
phosphate, gray, (SP-SC) (continued)

118.5' to 121.5': SAND, clayey, trace
fine to coarse shells, trace fine
phosphate, gray, (SC)

121.5' to 123.5': SAND, with clay,
trace fine to coarse shells, trace fine
phosphate, gray, (SP-SC)

123.5' to 125': SAND, clayey,
cemented sand, trace fine to coarse
shells, greenish gray, (SC)
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18

23

21

26

31

75.3

73.3

59.8

7.0

9.0

22.5

0' to 7': SAND, trace silt, brown, (SP)

7' to 9': SAND, trace silt, dark brown,
(SP)

9' to 22.5': SAND, with silt, dark
brown, (SP-SM)

22.5' to 26': SAND, trace silt, brown,
(SP)
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LOCATION COORDINATES

6/7/11

VERTICAL

R. Cabral

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/10/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
84

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Rockland B. Burr  Geologist

3 7/8"  or 2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.3

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,505,298.5   E 596,702.2

16. ELEVATION TOP OF BORING (ft)
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28.5
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31.5

37.5

39.5

48.5

22.5' to 26': SAND, trace silt, brown,
(SP) (continued)

26' to 28.5': SAND, with silt, light
brown, (SP-SM)

28.5' to 30': SAND, trace silt, brown,
(SP)

30' to 31.5': SAND, silty, gray, (SM)

31.5' to 37.5': SAND, clayey, thin
layers of gray clay, gray, (SC)

34': ... set 3" casing to 34'

37.5' to 39.5': SAND, trace silt, gray,
(SP)

39': ... extend 3" casing to 39'
39.5' to 48.5': SAND, silty, trace fine
to coarse grained shells, green, (SM)

44': ... extend 3" casing to 44'

48.5' to 54.5': CLAY, trace fine to
coarse grained shells, green, (CH)
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37
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27.8
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20.3

15.8

13.8

10.3

7.3

3.8

54.5

56.5

62.0

66.5

68.5

72.0

75.0

78.5

48.5' to 54.5': CLAY, trace fine to
coarse grained shells, green, (CH)
(continued)
54.5' to 56.5': SAND, clayey, mostly
fine to coarse grained shells, gray,
(SC)

56.5' to 62': SAND, with silt, mostly
fine to coarse grained shells, gray,
(SP-SM)

61.5': ... 100% circulation loss, water
table measured at 13.6' below ground
surface
62' to 66.5': SAND, trace silt, trace
fine to coarse grained shells, gray,
(SP)
64': ... extend 3" casing to 64'

66.5' to 68.5': SAND, trace silt, thin
layers of cementation, gray, (SP)
67.5': ... no recovery

68.5' to 72': SAND, silty, gray, (SM)

72' to 75': SAND, clayey, few silt,
gray, (SC)

75' to 78.5': SAND, silty, trace clay,
brown  (SM)

78.5' to 86.5': SAND, with silt, trace
fine to coarse grained shells, gray,
(SP-SM)

NP NP
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78.5' to 86.5': SAND, with silt, trace
fine to coarse grained shells, gray,
(SP-SM) (continued)

86.5' to 91': SAND, with silt, trace
fine to coarse grained shells, thin
layers of cementation, gray, (SP)

91' to 93.5': SAND, clayey, few fine
to coarse grained shells, gray, (SC)

93.5' to 97': SAND, with silt, trace
fine to coarse grained shells, gray,
(SP-SM)

97' to 101': SAND, trace silt, trace
fine to coarse grained shells, gray,
(SP)

101' to 111': SAND, silty, little fine to
coarse grained shells, trace clay,
gray, (SM)
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-42.7
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Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

111' to 114': SAND, clayey, trace fine
grained shells, trace fine grained
phosphate, gray, (SC) (continued)

114' to 116.5': SILT, sandy, trace
fine to coarse shells, gary, (ML)

116.5' to 125': SAND, trace fine to
coarse grained phosphate, trace silt,
trace fine to coarse shell, thin layers
of gray clay, gray, (SP)
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81.0

79.5

75.0

70.5

60.5

1.5

3.0

7.5

12.0

22.0

0' to 1.5': SAND, grayish brown, (SP)

1.5' to 3': SAND, silty, brown, (SM)

3' to 7.5': SAND, trace silt, dark
brown, (SP)

7.5' to 12': SAND, with silt, grayish
brown, (SP-SM)

12' to 22': SAND, with silt, dark
brown, (SP-SM)

22' to 33.5': SAND, with silt, reddish
brown, (SP-SM)
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INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/28/11

VERTICAL

R. Cabral

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/28/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
24

SHEET

State Plane

---

14. ELEVATION GROUND WATER

3
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Stevens Gregory  Geotechnical Engineer

3 7/8"  or 2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.5

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

75.0

N 1,505,699.8   E 596,740.0

16. ELEVATION TOP OF BORING (ft)
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30.5

33.5

35.0

40.0

52.0

22' to 33.5': SAND, with silt, reddish
brown, (SP-SM) (continued)

33.5' to 35': SAND, silty, dark brown,
(SM)

35' to 40': SAND, gray, (SP)

40' to 52': SAND, silty, greenish gray,
(SM)

52' to 57.5': CLAY, sandy, greenish
gray, (CH)
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53
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34

25.0

20.5

9.0

7.5

57.5

62.0

73.5

75.0

Boring terminated 75 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

52' to 57.5': CLAY, sandy, greenish
gray, (CH) (continued)

57.5' to 62': SAND, with silt, mostly
fine to coarse shells, greenish gray,
(SP-SM)

62' to 73.5': SAND, silty, with trace to
fine shells, greenish gray, (SM)

73.5' to 75': SILT, sandy, with trace
to fine shells, greenish gray, (ML)
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76.7

68.7

64.7

1.5

6.0

14.0

18.0

0' to 1.5': SAND, with silt, dark
brown, (SP-SM)

1.5' to 6': SAND, gray, (SP)

6' to 14': SAND, trace silt, dark
brown, (SP)

14' to 18': SAND, with silt, dark
brown, (SP-SM)

18' to 27': SAND, silty, dark brown,
(SM)
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OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/20/11

VERTICAL

M. Brackins

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/22/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
84

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Rockland B. Burr  Geologist

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.7

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,505,721.6   E 597,171.0

16. ELEVATION TOP OF BORING (ft)

TH-11
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CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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31

24
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43

35

55.7

49.2

47.7

44.2
43.7

42.2

36.2

34.2

31.2

27.0

33.5

35.0

38.5
39.0

40.5

46.5

48.5

51.5

18' to 27': SAND, silty, dark brown,
(SM) (continued)

27' to 33.5': SAND, with silt, brown,
(SP-SM)

33.5' to 35': SAND, silty, brown, (SM)

35' to 38.5': SAND, clayey, gray,
(SC)

38.5' to 39': SAND, silty, gray, (SM)
39' to 40.5': SAND, clayey, green,
(SC)

40.5' to 46.5': SAND, clayey, thin
layers of green clay at 45', green,
(SC)

46.5' to 48.5': SAND, silty, trace clay,
green, (SM)

48.5' to 51.5': SAND, clayey, thin
layers of green clay, thin layers of
cementation, green, (SC)

51.5' to 57.5': CLAY, trace fine to
coarse shells, green, (CH)
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42.4

25.8

35.4

34.4
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56

38

36

47

34

34

25.2

15.2

10.7

7.7

6.2

4.7

3.2

1.2

57.5

67.5

72.0

75.0

76.5

78.0

79.5

81.5

51.5' to 57.5': CLAY, trace fine to
coarse shells, green, (CH) (continued)

57.5' to 67.5': SAND, with silt, trace
fine to coarse shells, trace clay, gray,
(SP-SM)

67.5' to 72': SAND, trace silt, trace
fine to coarse shells, gray,  (SP)

72' to 75': SAND, silty, trace fine to
coarse shells, gray, (SM)

75' to 76.5': CLAY, sandy, gray, (CL)

76.5' to 78': SAND, clayey, trace
phosphate, gray, (SC)

78' to 79.5': CLAY, sandy, trace
phosphate, gray, (CL)

79.5' to 81.5': SILT, sandy,
calcarious, brown, (ML)
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-17.9

-20.9

-24.9

-28.4

85.5

87.0

91.5

94.5

100.5

103.5

107.5

111.0

81.5' to 85.5': SAND, silty, trace fine
to coarse shells, gray, (SM)
(continued)

85.5' to 87': SILT, sandy, cemented
sand, gray, (ML)

87' to 91.5': SAND, silty, trace fine to
coarse shells, gray, (SM)

91.5' to 94.5': SAND, clayey, trace
fine to coarse shells, gray  (SC)

94.5' to 100.5': SAND, trace silt,
trace fine to coarse shells,  trace
phosphate, gray, (SP)

100.5' to 103.5': SAND, with silt,
trace fine to coarse shells, gray,
(SP-SM)

103.5' to 107.5': SAND, clayey, trace
fine to corse shells, trace fine to
coarse phosphate, cemented sand,
gray, (SC)

107.5' to 111': SILT, sandy,
calcareous, gray  (ML)
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40
-32.9

-35.9

-39.9

-42.4

115.5

118.5

122.5

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

111' to 115.5': CLAY, sandy,
greenish gray, (CH) (continued)

115.5' to 118.5': SAND, silty, trace
fine to coarse shells, greenish gray,
(SM)

118.5' to 122.5': SAND, with clay,
trace fine to coarse phosphate,
grayish brown, (SP-SC)

122.5' to 125': SAND, with silt, dark
brown, (SP-SM)
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21

70.2

68.7

63.7

12.0

13.5

18.5

 Organic Content=10.8%

SP

SP

SM

0' to 12': SAND, trace silt, dark
brown, (SP)

12' to 13.5': SAND, silty, organic silt,
very dark brown, (SM)

13.5' to 18.5': SAND, with silt, dark
brown, (SP-SM)

18.5' to 32': SAND, brown, (SP)
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INSTALLATION

Proposed Horizontal Expansion of

LOCATION COORDINATES

16. ELEVATION TOP OF BORING
6/22/11

VERTICAL

M. Brackins

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

BEARING

3. DRILLING AGENCY

0
85

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORING

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

TH-12

6/24/11

DISTURBED
N 1,505,913.1   E 597,569.2

18. SIGNATURE AND TITLE OF INSPECTOR

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING

STARTED

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

VERTICAL

1. PROJECT

UNDISTURBED

NAVD88

80.3 6/22/11

N/A

2. HOLE NUMBER
CME 55

Ortiz Claudette  Geotechnical Engineer

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.2

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0
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49.2

48.2

43.7

42.2
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29.7

32.0

33.0

34.0

38.5

40.0

43.5

46.5

48.0

49.5

51.0

52.5

18.5' to 32': SAND, brown, (SP)
(continued)

32' to 33': SAND, light gray, (SP)

33' to 34': SAND, with silt, grayish
brown, (SP-SM)
34' to 38.5': SAND, brown, (SP)

38.5' to 40': SAND, silty, carbonated,
gray, (SM)

40' to 43.5': SAND, clayey,
cemented sand, carbonated, gray,
(SC)

43.5' to 46.5': SAND, silty, cemented
sand, carbonated, greenish gray,
(SM)

46.5' to 48': SAND, clayey, greenish
gray, carbonated, greenish gray, (SC)

48' to 49.5': SAND, silty, cemented
sand, carbonated, greenish gray,
(SM)

49.5' to 51': SAND, clayey, greenish
gray, carbonated, greenish gray, (SC)

51' to 52.5': SAND, silty, cemented
sand, carbonated, greenish gray,
(SM)

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

9

10

19

21

40

27

23

25

39

40

7

9

8

6

6

4

5

3

5

SC

SC

SC

18.9

33.9

46.6

OUC 90-Acre Landfill Expansion

N 1,505,913.1   E 597,569.2

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)

NAD83

SHEETS
HORIZONTAL VERTICAL

INSTALLATION

PROJECT

2SHEET
OF

COORDINATE SYSTEM
5

State Plane

82.2

NAVD88

SEP 05 Boring Designation TH-12 SHEET 2 of 5

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I

25.0

27.5

30.0

32.5

35.0

37.5

40.0

42.5

45.0

47.5

50.0

52.5

Laboratory

Boring Designation TH-12

SPK FORM 1836-A

S
an

d

G
ra

ve
l

S
am

p 
N

o.

LE
G

EN
D

B
lo

w
s/

0.
5 

ft
Nf N60

A
ST

M
C

la
ss%

REC

Fi
ne

s

A
C

E
 1

83
6-

A
 (D

R
IL

LI
N

G
 L

O
G

)  
10

-1
3-

02
49

 O
U

C
 L

AN
D

FI
LL

 E
XP

AN
SI

O
N

-S
PT

.G
P

J 
 A

C
E 

M
V

D
 W

IT
H

 R
A

PI
D

 C
PT

 0
6-

09
-0

8.
G

D
T 

 1
0/

25
/1

1

2
4
5
2
4
6
5
8
11
4
9
12
9
17
23
4
13
14
4
9
14
4
9
16
6
15
24
10
24
16
3
3
4
3
4
5
4
5
3
4
3
3
3
2
4
3
2
2
1
2
3
1
1
2
2
2
3

W/H



56

62

73

32

24.2

23.2

21.7

14.2

10.2

8.7

6.2

3.7

58.0

59.0

60.5

68.0

72.0

73.5

76.0

78.5

52.5' to 58': CLAY, trace fine to
coarse shells, greenish gray, (CH)
(continued)

58' to 59': SAND, clayey, fine to
coarse shells, greenish gray, (SC)
59' to 60.5': CLAY, trace fine to
coarse shells, greenish gray, (CH)

60.5' to 68': SAND, with silt, mostly
fine to coarse shells, greenish gray,
(SP-SM)

68' to 72': CLAY, sandy, trace fine to
coarse shells, greenish gray, (CH)

72' to 73.5': SAND, clayey, mostly
fine to coarse shells, gray, (SC)

73.5' to 76': SAND, silty, trace fine to
coarse shells, (SM)

76' to 78.5': CLAY, trace fine to
coarse shells, greenish gray, (CL)

78.5' to 92.5': SAND, silty, cemented
sand, trace fine to coarse shells, gray,
(SM)
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41

-10.3

-13.8

-25.3

-26.3

-28.8

92.5

96.0

107.5

108.5

111.0

78.5' to 92.5': SAND, silty, cemented
sand, trace fine to coarse shells, gray,
(SM) (continued)

92.5' to 96': SAND, clayey,
cemented sand, trace fine to coarse
shells, gray, (SC)

96' to 107.5': SAND, silty, cemented
sand, trace fine to coarse shells, gray
to light gray, (SM)

107.5' to 108.5': CLAY, greenish
gray, (CH)
108.5' to 111': SAND, clayey, trace
fine to coarse shells, trace fine to
coarse phosphate, greenish gray,
(SC)
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-34.8

-39.3

-42.8

117.0

121.5

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

111' to 117': SAND, with clay, trace
fine to coarse phosphate, grayish
brown, (SP-SC) (continued)

117' to 121.5': SAND, clayey, trace
fine to coarse phosphate, grayish
brown, (SC)

121.5' to 125': SAND, with clay, trace
fine to coarse phosphate, grayish
brown, (SP-SC)
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23

23

33

77.9

74.9

65.4

4.5

7.5

17.0

0' to 4.5': SAND, trace silt, brown,
(SP)

4.5' to 7.5': SAND, trace silt, dark
brown, (SP)

7.5' to 17': SAND, silty, very dark
brown, (SM)

17' to 32': SAND, with silt, reddish
brown, (SP-SM)
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28

18

11

13

18
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40
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SP
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SM

2.7

3.3

21.0

INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/21/11

VERTICAL

Graham Bowden

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/21/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
20

SHEET

State Plane

---

14. ELEVATION GROUND WATER

3
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME-45

Crowe Gary  Geologist

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.4

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

75.0

N 1,506,115.0   E 597,168.7

16. ELEVATION TOP OF BORING (ft)
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29

27

38

39

50.4

45.4

40.4

33.9

30.4

32.0

37.0

42.0

48.5

52.0

17' to 32': SAND, with silt, reddish
brown, (SP-SM) (continued)

32' to 37': SAND, trace silt, dark
brown, (SP)

37' to 42': SAND, silty, calcareous,
greenish gray, (SM)

42' to 48.5': SAND, clayey, greenish
gray, (SC)

48.5' to 52': SAND, silty, calcareous,
greenish gray, (SM)

52' to 57': CLAY, sandy, calcareous,
greenish gray, (CL)
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47

30

34

25.4

10.4

7.4

57.0

72.0

75.0

Boring terminated 75 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

52' to 57': CLAY, sandy, calcareous,
greenish gray, (CL) (continued)

57' to 72': SAND, with silt,
calcareous, trace fine to coarse
shells, gray, (SP-SM)

72' to 75': SAND, silty, calcareous,
trace shell, gray, (SM)
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15

22

30

30

81.2

71.7

60.2

1.5

11.0

22.5

0' to 1.5': SAND, trace silt, brown,
(SP)

1.5' to 11': SAND, with silt, dark
brown, (SP-SM)

11' to 22.5': SAND, trace silt, brown,
(SP)

22.5' to 30': SAND, trace silt, light
brown, (SP)
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LOCATION COORDINATES

6/23/11

VERTICAL

R. Cabral

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/27/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
84

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Zachariou Panagiotis  Geotechnical Engineer

3 7/8"  or 2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.7

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,506,102.5   E 596,728.0

16. ELEVATION TOP OF BORING (ft)
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55

67

35

39

62

86

52.7

49.2

45.2

35.2

34.2

33.2

30.0

33.5

37.5

47.5

48.5

49.5

22.5' to 30': SAND, trace silt, light
brown, (SP) (continued)

30' to 33.5': CLAY, lamination of fine
grained quartz and phosphate, green,
(CH)

33.5' to 37.5': SAND, with silt, trace
fine to coarse shells, gray, (SP-SM)

37.5' to 47.5': SAND, silty, trace fine
to coarse shell, green, (SM)

47.5' to 48.5': CLAY, lamination of
fine grained quartz and phosphate,
green, (CH)
48.5' to 49.5': SAND, silty, trace clay,
trace fine to coarse shells, green,
(SM)
49': loss circulation while driving the
split spoon to 49', water table at 4.5'
BGS,  pump is able to overcome
formation losses
49.5' to 54': CLAY, green, (CH)
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15.2
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6.2

3.2

54.0

60.0

62.0

67.5

75.0

76.5

79.5

49.5' to 54': CLAY, green, (CH)
(continued)
54' to 60': SAND, clayey, few fine to
coarse shells, green, (SC)

60' to 62': CLAY, sandy, trace fine to
coarse shells, green, (CH)

62' to 67.5': SAND, few fine to
coarse shells, trace silt, gray, (SP)

67.5' to 75': SAND, silty, trace to
coarse shells, gray, (SM)

75' to 76.5': SAND, clayey, few fine
to coarse shells, greenish gray, (SC)

76.5' to 79.5': CLAY, sandy, few fine
to coarse shells, greenish gray, (CL)

79.5' to 82.5': SAND, silty, few fine to
coarse shells, greenish gray, (SM)
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91.5

94.5

99.0

109.5

82.5' to 91.5': SAND, silty, cemented
sand, few fine to coarse shells,
greenish gray, (SM)

91.5' to 94.5': SAND, clayey, few fine
to coarse shells, greenish gray, (SC)

94.5' to 99': SAND, with silt, few fine
to coarse shells, greenish gray,
(SP-SM)

99' to 109.5': SAND, silty, trace fine
to coarse shells, trace fine phosphate,
greenish gray, (SM)

109.5' to 115.5': SAND, clayey, trace
fine to coarse shells, trace fine to
coarse phosphate, grayish brown,
(SC)
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20

21

-32.8

-42.3

115.5

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

109.5' to 115.5': SAND, clayey, trace
fine to coarse shells, trace fine to
coarse phosphate, grayish brown,
(SC) (continued)

115.5' to 125': SAND, with clay, trace
fine to coarse shells, trace fine to
coarse phosphate, grayish brown,
(SP-SC)
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79.8

78.3

75.3

73.8

70.8

60.8

3.0

4.5

7.5

9.0

12.0

22.0

0' to 3': SAND, grayish brown, (SP)

3' to 4.5': SAND, dark brown, (SP)

4.5' to 7.5': SAND, with silt, dark
brown, (SP-SM)

7.5' to 9': SAND, silty, organic silt,
dark brown, (SM)

9' to 12': SAND, with silt, dark brown,
(SP-SM)

12' to 22': SAND, brown, (SP)

22' to 32': SAND, trace silt, very light
brown, (SP)
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INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/21/11

VERTICAL

Graham Bowden

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/22/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
22

SHEET

State Plane

---

14. ELEVATION GROUND WATER

3
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME-45

Crowe Gary  Geologist

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.8

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

75.0

N 1,506,520.2   E 596,734.1

16. ELEVATION TOP OF BORING (ft)

TH-15
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50.8

47.8

40.8

30.8

32.0

35.0

42.0

52.0

22' to 32': SAND, trace silt, very light
brown, (SP) (continued)

32' to 35': SAND, with silt, greenish
gray, (SP-SM)

35' to 42': SAND, silty, greenish gray,
(SM)

42' to 52': CLAY, greenish gray, (CH)

52' to 57': SAND, clayey, shells,
greenish gray, (SC)
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25.8

15.8

10.8

7.8

57.0

67.0

72.0

75.0

Boring terminated 75 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

52' to 57': SAND, clayey, shells,
greenish gray, (SC) (continued)

57' to 67': SAND, with silt, fine to
coarse shells, greenish gray, (SP-SM)

67' to 72': SAND, silty, fine to coarse
shells, greenish gray, (SM)

72' to 75': SAND, clayey, fine to
coarse shells, greenish gray, (SC)

18

19

20

21

22

25

76

49

45

17
SC32.8

OUC 90-Acre Landfill Expansion

N 1,506,520.2   E 596,734.1

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)

NAD83

SHEETS
HORIZONTAL VERTICAL

INSTALLATION

PROJECT

3SHEET
OF

COORDINATE SYSTEM
3

State Plane

82.8

NAVD88

SEP 05 Boring Designation TH-15 SHEET 3 of 3

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I

55.0

57.5

60.0

62.5

65.0

67.5

70.0

72.5

75.0

Laboratory

Boring Designation TH-15

SPK FORM 1836-A

S
an

d

G
ra

ve
l

S
am

p 
N

o.

LE
G

EN
D

B
lo

w
s/

0.
5 

ft
Nf N60

A
ST

M
C

la
ss%

REC

Fi
ne

s

A
C

E
 1

83
6-

A
 (D

R
IL

LI
N

G
 L

O
G

)  
10

-1
3-

02
49

 O
U

C
 L

AN
D

FI
LL

 E
XP

AN
SI

O
N

-S
PT

.G
P

J 
 A

C
E 

M
V

D
 W

IT
H

 R
A

PI
D

 C
PT

 0
6-

09
-0

8.
G

D
T 

 1
0/

25
/1

1

4
7
18

24
38
38

17
24
25

10
20
25

16
11
6



25

23

30

37

76.3

73.3
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6.0

9.0

10.5

13.5

0' to 6': SAND, grayish brown, (SP)

6' to 9': SAND, trace silt, dark brown,
(SP)

9' to 10.5': SAND, silty, trace
organic, very dark brown, (SM)

10.5' to 13.5': SAND, with silt, dark
brown, (SP-SM)

13.5' to 25.5': SAND, brown, (SP)
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Graham Bowden

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/24/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
83
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State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME-45

Crowe Gary  Geologist

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.3

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,506,520.1   E 597,173.2
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42

59

79

56.8

52.3

50.8

47.8

46.3

35.8

34.3

31.3

29.8

25.5

30.0

31.5

34.5

36.0

46.5

48.0

51.0

52.5

13.5' to 25.5': SAND, brown, (SP)
(continued)

25.5' to 30': SAND, grayish brown,
(SP)

30' to 31.5': SAND, trace silt, dark
brown, (SP)

31.5' to 34.5': SAND, silty, greenish
gray, (SM)

34.5' to 36': SAND, clayey, grayish
brown, (SC)

36' to 46.5': SAND, silty, trace clay,
fine to coarse shells, greenish gray,
(SM)

46.5' to 48': SAND, clayey, fine to
coarse shells, greenish gray, (SC)

48' to 51': CLAY, sandy, fine to
coarse shells, greenish gray, (CH)

51' to 52.5': CLAY, trace fine to
coarse shells, greenish gray, (CH)
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78.0

52.5' to 54': SAND, clayey, fine to
coarse shells, greenish gray, (SC)
(continued)
54' to 55.5': CLAY, fine to coarse
shells, greenish gray, (CH)
55.5' to 58.5': SAND, clayey, fine to
coarse shells, greenish gray, (SC)

58.5' to 63': SAND, with silt, mostly,
fine to coarse shells, light brown,
(SP-SM)

63' to 72': SAND, with silt, trace fine
to coarse shells, greenish gray,
(SP-SM)

72' to 76.5': SAND, silty, trace fine to
coarse shells, gray, (SM)

76.5' to 78': CLAY, sandy, trace fine
to coarse shells, greenish gray, (CH)

78' to 84': SAND, silty, gray, (SM)

46

NP

32

NP

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

5

6

9

5

29

36

20

21

17

19

20

20

15

9

16

7

12

18

23

SC

CH

SC

SM

SM

CH

31.3

76.9

40.3

39.0

38.6

77.7

OUC 90-Acre Landfill Expansion

N 1,506,520.1   E 597,173.2

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)

NAD83

SHEETS
HORIZONTAL VERTICAL

INSTALLATION

PROJECT

3SHEET
OF

COORDINATE SYSTEM
5

State Plane

82.3

NAVD88

SEP 05 Boring Designation TH-16 SHEET 3 of 5

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I

55.0

57.5

60.0

62.5

65.0

67.5

70.0

72.5

75.0

77.5

80.0

Laboratory

Boring Designation TH-16

SPK FORM 1836-A

S
an

d

G
ra

ve
l

S
am

p 
N

o.

LE
G

EN
D

B
lo

w
s/

0.
5 

ft
Nf N60

A
ST

M
C

la
ss%

REC

Fi
ne

s

A
C

E
 1

83
6-

A
 (D

R
IL

LI
N

G
 L

O
G

)  
10

-1
3-

02
49

 O
U

C
 L

AN
D

FI
LL

 E
XP

AN
SI

O
N

-S
PT

.G
P

J 
 A

C
E 

M
V

D
 W

IT
H

 R
A

PI
D

 C
PT

 0
6-

09
-0

8.
G

D
T 

 1
0/

25
/1

1

2
3
1
3
3
2
5
4
2
2
3
3
13
16
16
18
18
11
11
9
8
10
11
11
7
10
5
8
11
5
8
12
7
10
10
3
8
7
3
4
5
2
5
11
6
3
4
3
4
8
6
7
11
8
10
13
2
4



-1.7

-3.2

-7.7

-18.2
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90.0

100.5
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109.5

78' to 84': SAND, silty, gray, (SM)
(continued)

84' to 85.5': SAND, silty, cemented
sand, gray, (SM)

85.5' to 90': SAND, clayey,
cemented sand, trace fine to coarse
phosphate, greenish gray, (SC)

90' to 100.5': SAND, silty, cemented
sand, trace fine to coarse phosphate,
greenish gray, (SM)

100.5' to 105': SAND, silty, fine to
coarse shells, cemented sand, trace
fine to coarse phosphate, greenish
gray, (SM)

105' to 109.5': SAND, with silt, fine to
coarse phosphate, grayish brown,
(SP-SM)

109.5' to 114': SAND, clayey, fine to
coarse phosphate, grayish brown,
(SC)
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-31.7

-39.2

-42.7

114.0

121.5

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

109.5' to 114': SAND, clayey, fine to
coarse phosphate, grayish brown,
(SC) (continued)

114' to 121.5': SAND, with clay, fine
to coarse phosphate, grayish brown,
(SP-SC)

121.5' to 125': SAND, clayey, trace
fine to coarse phosphate, grayish
brown, (SC)
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76.7
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67.7

64.7

57.2

1.5

4.5

10.5

13.5

16.5

24.0

0' to 1.5': SAND, silty, brown (SM)

1.5' to 4.5': SAND, with silt, brown
(SP-SM)

4.5' to 10.5': SAND, dark brown, (SP)

10.5' to 13.5': SAND, with silt, dark
brown, (SP-SM)

13.5' to 16.5': SAND, with silt,
organic silt, dark brown, (SP-SM)

16.5' to 24': SAND, with silt, reddish
brown, (SP-SM)
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INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

7/26/11

VERTICAL

M. Brackins

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

7/28/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
83

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Stevens Gregory  Geotechnical Engineer

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

81.2

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,506,719.3   E 597,547.5

16. ELEVATION TOP OF BORING (ft)
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32

33

30

27

30

36

34
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35

52.7

46.7

45.2

43.7

40.7

39.2

37.7

28.7

28.5

34.5

36.0

37.5

40.5

42.0

43.5

52.5

24' to 28.5': SAND, brown, (SP)

28.5' to 34.5': SAND, with silt, brown,
(SP-SM)

34.5' to 36': SAND, grayish brown,
(SP)

36' to 37.5': SAND, clayey, greenish
gray, (SC)

37.5' to 40.5': SAND, grayish brown,
(SP)

40.5' to 42': SAND, clayey, greenish
gray, (SC)

42' to 43.5': SAND, silty, greenish
gray, (SM)

43.5' to 52.5': SAND, clayey,
greenish gray, (SC)
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46
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32

24.2

22.7

16.7

13.7

9.2

6.2

3.2

57.0

58.5

64.5

67.5

72.0

75.0

78.0

52.5' to 57': CLAY, few fine to coarse
shells, greenish gray, (CH)
(continued)

57' to 58.5': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)

58.5' to 64.5': SAND, silty, trace fine
to coarse shells, greenish gray, (SM)

64.5' to 67.5': SAND, silty, trace fine
to coarse shells, greenish gray, (SM)

67.5' to 72': SAND, silty, trace fine to
coarse shells, greenish gray, (SM)

72' to 75': SAND, silty, mostly fine to
coarse shells, greenish gray, (SM)

75' to 78': CLAY, sandy, greenish
gray, (CL)

78' to 82.5': SILT, sandy, trace fine
to coarse shells, gray, (ML)
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88.5

93.0

102.0

103.5

82.5' to 88.5': SAND, silty, trace fine
to coarse shells, cemented sand,
(SM)

88.5' to 93': SAND, with silt, mostly
fine to coarse shells, cemented sand,
gray, (SP-SM)

93' to 102': SAND, silty, few fine to
coarse shells, cemented sand, gray,
(SM)

102' to 103.5': SAND, clayey, trace
fineto coarse phosphate, trace fine
shells, greenish gray, (SC)

103.5' to 114': SAND, with clay, trace
fine to coarse phosphate, greenish
gray, (SP-SC)
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-32.8

-35.8

-43.8

114.0

117.0

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

103.5' to 114': SAND, with clay, trace
fine to coarse phosphate, greenish
gray, (SP-SC) (continued)

114' to 117': SAND, clayey, trace fine
to coarse phosphate, greenish gray,
(SC)

117' to 125': SAND, with clay, trace
fine to coarse phosphate, greenish
gray, (SP-SC)
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21

21

76.3

65.3

6.0

17.0

0' to 6': SAND, grayish brown, (SP)

6' to 17': SAND, with silt, very dark
brown, (SP-SM)

17' to 27': SAND, with silt, brown,
(SP-SM)
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OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

7/5/11

VERTICAL

R. Cabral

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

7/5/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
24

SHEET

State Plane

---

14. ELEVATION GROUND WATER

3
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Crowe Gary  Geologist

3 7/8"  or 2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.3

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

75.0

N 1,506,929.0   E 597,121.7

16. ELEVATION TOP OF BORING (ft)

TH-18
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M
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(Description) LL P
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30

32

40

25

69

55.3

50.3

45.3

40.3

38.8

32.3

27.0

32.0

37.0

42.0

43.5

50.0

17' to 27': SAND, with silt, brown,
(SP-SM) (continued)

27' to 32': SAND, brown, (SP)

32' to 37': SAND, gray, (SP)

37' to 42': SAND, silty, trace clay,
greenish gray, (SM)

42' to 43.5': SAND, clayey, greenish
gray, (SC)

43.5' to 50': SAND, silty, greenish
gray, (SM)

50' to 55': CLAY, greenish gray, (CH)
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75

33
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27.3

20.3

10.3

7.3

55.0

62.0

72.0

75.0

Boring terminated 75 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

50' to 55': CLAY, greenish gray, (CH)
(continued)

55' to 62': SAND, with silt, fine to
coarse shells, grayish brown, (SP-SM)

62' to 72': SAND, silty, trace fine to
coarse shells, greenish gray, (SM)

72' to 75': CLAY, sandy, fine to
coarse shells, greenish gray, (CL)
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77.8

69.3

58.8

5.0

13.5

24.0

0' to 5': SAND, brown, (SP)

5' to 13.5': SAND, with silt, dark
brown, (SP-SM)

13.5' to 24': SAND, dark brown to
brown, (SP)
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OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

5/31/11

VERTICAL

M. Brackins

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/3/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
83

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Zachariou Panagiotis  Geotechnical Engineer

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.8

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,506,922.0   E 596,728.2

16. ELEVATION TOP OF BORING (ft)
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28

34

31

81

71

46

55.8

46.8

37.8

27.0

36.0

45.0

24' to 27': SAND, with silt, gray,
(SP-SM)

27' to 36': SAND, clayey, cemented
sand, interbedded clay layers,
greenish gray, (SC)

36' to 45': SAND, silty, cemented
sand, interbedded clay layers,
greenish gray, (SM)

45' to 54': CLAY, with shells,
greenish gray, (CH)
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24.3

16.8

10.8

6.3

1.8

54.0

58.5

66.0

72.0

76.5

81.0

54' to 58.5': SAND, with silt, grayish
brown, (SP-SM)

58.5' to 66': SAND, trace fine to
coarse shells, gray, (SP)

66' to 72': SAND, with silt, trace fine
to coarse shells, gray (SP-SM)

72' to 76.5': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)

76.5' to 81': CLAY, sandy, with trace
fine to coarse shells, greenish gray,
(CL)

81' to 85.5': CLAY, sandy, cemented
sand, trace fine to coarse shells,
greenish gray, (CH)
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42
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-2.8

-14.8

-17.8

-22.3

-23.8

85.5

97.5

100.5

105.0

106.5

81' to 85.5': CLAY, sandy, cemented
sand, trace fine to coarse shells,
greenish gray, (CH) (continued)

85.5' to 97.5': SAND, silty, cemented
sand, trace fine to coarse shells,
greenish gray, (SM)

97.5' to 100.5': SAND, with silt,
cemented sand, greenish gray,
(SP-SM)

100.5' to 105': SAND, silty, trace fine
to coarse phosphate, cemented sand,
light greenish gray, (SM)

105' to 106.5': SAND, clayey, trace
fine to coarse phosphate, cemented
sand, light greenish gray, (SC)

106.5' to 114': SAND, with silt, few
fine to coarse shells, grayish brown,
(SP-SM)
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-31.3

-35.8

-42.3

114.0

118.5

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

106.5' to 114': SAND, with silt, few
fine to coarse shells, grayish brown,
(SP-SM) (continued)

114' to 118.5': SAND, clayey, trace
fine to coarse shells, grayish brown,
(SC)

118.5' to 125': SAND, greenish gray,
(SP)
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23

28

81.2

69.2

65.7

60.7

1.5

13.5

17.0

22.0

0' to 1.5': SAND, brown, (SP)

1.5' to 13.5': SAND, with silt, dark
brown, (SP-SM)

13.5' to 17': SAND, with silt, trace
fine to coarse shells, dark brown,
(SP-SM)

17' to 22': SAND, with silt, trace fine
to coarse shells, reddish brown,
(SP-SM)

22' to 27': SAND, trace fine to coarse
shells, reddish brown, (SP)
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INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/29/11

VERTICAL

R. Cabral

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/29/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
26

SHEET

State Plane

---

14. ELEVATION GROUND WATER

3
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Stevens Gregory  Geotechnical Engineer

3 7/8"  or 2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.7

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

75.0

N 1,507,275.9   E 596,746.4

16. ELEVATION TOP OF BORING (ft)
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27
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52
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55.7

47.7

43.2

41.7

39.2

35.2

30.7

27.0

35.0

39.5

41.0

43.5

47.5

52.0

22' to 27': SAND, trace fine to coarse
shells, reddish brown, (SP)
(continued)

27' to 35': SAND, with silt, grayish
brown, (SP-SM)

35' to 39.5': SAND, silty, grayish
brown, (SM)

39.5' to 41': SAND, silty, greenish
gray, (SM)

41' to 43.5': SAND, silty, trace clay,
greenish gray, (SM)

43.5' to 47.5': CLAY, trace fine to
coarse shells, greenish gray, (CH)

47.5' to 52': SAND, silty, cemented
sand, trace fine to coarse shells,
greenish gray, (SM)

52' to 57': SAND, with silt, fine to
coarse shells, greenish gray, (SP-SM)
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25.7

20.7

15.7

10.7

7.7

57.0

62.0

67.0

72.0

75.0

Boring terminated 75 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

52' to 57': SAND, with silt, fine to
coarse shells, greenish gray, (SP-SM)
(continued)

57' to 62': SAND, with silt, mostly
fine to coarse shells, greenish gray,
(SP-SM)

62' to 67': SAND, with silt, trace fine
to coarse shells, greenish gray,
(SP-SM)

67' to 72': SAND, silty, trace fine to
coarse shells, greenish gray, (SM)

72' to 75': CLAY, sandy, trace fine to
coarse shells, greenish gray, (CL)
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20

20

30

80.3

76.3

73.3

70.3

59.8

2.0

6.0

9.0

12.0

22.5

0' to 2': SAND, light brown, (SP)

2' to 6': SAND, with silt, dark brown,
(SP-SM)

6' to 9': SAND, trace silt, dark brown,
(SP)

9' to 12': SAND, with silt, dark brown,
(SP-SM)

12' to 22.5': SAND, brown to light
brown, (SP)

22.5' to 25.5': SAND, with silt, light
gray, (SP-SM)
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OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/3/11

VERTICAL

M. Brackins

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
83

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Zachariou Panagiotis  Geotechnical Engineer

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.3

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,507,295.8   E 597,140.6

16. ELEVATION TOP OF BORING (ft)
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56

40

35
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36

41

74

56

36

56.8

55.3

53.8

52.3

44.8

38.8

35.8

33.3

25.5

27.0

28.5

30.0

37.5

43.5

46.5

49.0

22.5' to 25.5': SAND, with silt, light
gray, (SP-SM) (continued)

25.5' to 27': SAND, clayey,
interbedded clay layers, greenish
gray, (SC)

27' to 28.5': CLAY, sandy, greenish
gray, (CH)

28.5' to 30': SAND, clayey, greenish
gray, (SC)

30' to 37.5': SAND, silty, greenish
gray, (SM)

35': ... with shells

37.5' to 43.5': SAND, silty, trace clay,
trace fine to coarse shells, greenish
gray, (SM)

43.5' to 46.5': CLAY, with shells,
greenish gray, (CH)

46.5' to 49': SAND, clayey, with
shells, greenish gray, (SC)

49' to 55.5': SAND, light greenish
gray to brown, (SP)
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33

45

39

50

26.8

11.8

5.8

2.8

55.5

70.5

76.5

79.5

49' to 55.5': SAND, light greenish
gray to brown, (SP) (continued)

55.5' to 70.5': SAND, with silt and
shells, greenish gray, (SP-SM)

70.5' to 76.5': SAND, clayey, with
shells, greenish gray, (SC)

76.5' to 79.5': CLAY, sandy, with
shells, greenish gray, (CL)

79.5' to 82.5': SAND, clayey, with
shells, greenish gray, (SC)
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109.5

82.5' to 88.5': SAND, clayey, light
gray, (SC)

88.5' to 105': SAND, silty, cemented
sand, light gray, (SM)

105' to 109.5': SAND, clayey, trace
fine to coarse shells, trace fine to
coarse phosphate, greenish gray,
(SC)

109.5' to 125': SAND, with clay, trace
fine to coarse shells, trace fine to
coarse phosphate fragments,
greenish gray, (SP-SC)
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-42.7 125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

109.5' to 125': SAND, with clay, trace
fine to coarse shells, trace fine to
coarse phosphate fragments,
greenish gray, (SP-SC) (continued)
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30

76.9

61.9

4.5

19.5

0' to 4.5': SAND, trace silt, dark
brown, (SP)

4.5' to 19.5': SAND, with silt, dark
brown, (SP-SM)

19.5' to 25.5': SAND, reddish brown
to brown, (SP)
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INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/7/11

VERTICAL

M. Brackins

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
83

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Zachariou Panagiotis  Geotechnical Engineer

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

81.4

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,507,499.0   E 597,544.3

16. ELEVATION TOP OF BORING (ft)

TH-22

SEP 05 Boring Designation TH-22 SHEET 1 of 5

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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66

32

25

35

29

84

55.9

48.4

46.9

45.4

39.4

37.9

36.4

34.9

30.4

28.9

25.5

33.0

34.5

36.0

42.0

43.5

45.0

46.5

51.0

52.5

19.5' to 25.5': SAND, reddish brown
to brown, (SP) (continued)

25.5' to 33': SAND, trace silt, light
gray, (SP)

33' to 34.5': CLAY, greenish gray,
(CH)

34.5' to 36': SAND, clayey, greenish
gray, (SC)

36' to 42': SAND, with silt, greenish
gray, (SP-SM)

42' to 43.5': SAND, clayey, greenish
gray, (SC)

43.5' to 45': SAND, silty, trace clay,
trace fine to coarse shells, greenish
gray, (SM)

45' to 46.5': CLAY, trace fine to
coarse shells, greenish gray (CH)

46.5' to 51': SAND, silty, trace clay,
trace fine to coarse shells, greenish
gray, (SM)

51' to 52.5': SAND, with silt, trace
fine to coarse shells, greenish gray,
(SP-SM)
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35

30
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19.9

10.9

7.9

6.4

4.9

0.4

61.5

70.5

73.5

75.0

76.5

81.0

52.5' to 61.5': SAND, trace silt, trace
fine to coarse shells, greenish gray,
(SP) (continued)

61.5' to 70.5': SAND, silty, trace fine
to coarse shells, greenish gray, (SM)

70.5' to 73.5': SAND, clayey, trace
fine to coarse shells, greenish gray,
(SC)

73.5' to 75': SILT, sandy, calcarious,
few shells, greenish gray, (ML)

75' to 76.5': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)

76.5' to 81': SAND, silty, trace clay,
greenish gray, (SM)

81' to 82.5': SAND, clayey, greenish
gray, (SC)
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-11.6

-19.1

-22.1

-28.1

82.5

85.5

93.0

100.5

103.5

109.5

82.5' to 85.5': CLAY, trace fine to
coarse shells, greenish gray, (CH)

85.5' to 93': SAND, silty, trace clay,
thin layers of cemented sand,
greenish gray, (SM)

93' to 100.5': SAND, clayey, thin
layers of cemented sand, greenish
gray, (SC)

100.5' to 103.5': SAND, silty, trace
fine to coarse shells, greenish gray,
(SM)

103.5' to 109.5': SAND, clayey, trace
fine to coarse shells, greenish gray,
(SC)

109.5' to 115.5': SAND, silty,
greenish gray, greenish gray, (SM)
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-34.1

-38.6

-43.6

115.5

120.0

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

109.5' to 115.5': SAND, silty,
greenish gray, greenish gray, (SM)
(continued)

115.5' to 120': SAND, with clay, trace
fine to coarse shells, greenish gray,
(SP-SC)

120' to 125': SAND, trace clay, light
grayish brown, (SP)
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31

25

32

76.2

74.7

70.2

61.2

6.0

7.5

12.0

21.0

0' to 6': SAND, trace silt, dark brown,
(SP)

6' to 7.5': SAND, with silt, trace
organic, dark brown, (SP-SM)

7.5' to 12': SAND, with silt, brown,
(SP-SM)

12' to 21': SAND, brown, (SP)

21' to 33': SAND, with silt, gray,
(SP-SM)
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OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/30/11

VERTICAL

R. Cabral

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/30/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
25

SHEET

State Plane

---

14. ELEVATION GROUND WATER

3
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Crowe Gary  Geologist

3 7/8"  or 2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.2

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

76.5

N 1,507,722.5   E 597,149.5

16. ELEVATION TOP OF BORING (ft)

TH-23
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M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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26

40

51

49.2

45.2

40.2

35.2

30.2

33.0

37.0

42.0

47.0

52.0

21' to 33': SAND, with silt, gray,
(SP-SM) (continued)

33' to 37': SAND, trace silt, grayish
brown, (SP)

37' to 42': SAND, clayey, greenish
gray, (SC)

42' to 47': CLAY, sandy, trace fine to
coarse shells, greenish gray, (CH)

47' to 52': SAND, silty, brown, (SM)

52' to 57': SAND, trace fine to coarse
shells, light brown, (SP)
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OUC 90-Acre Landfill Expansion

N 1,507,722.5   E 597,149.5

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)
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3

State Plane

82.2
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M
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(Description) LL P
I
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25.2

10.2

8.2

5.7

57.0

72.0

74.0

76.5

Boring terminated 76.5 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

52' to 57': SAND, trace fine to coarse
shells, light brown, (SP) (continued)

57' to 72': SAND, with silt, few fine to
coarse shells, gray, (SP-SM)

72' to 74': SAND, with silt, mostly
fine to coarse shells, gray, (SP-SM)

74' to 76.5': SAND, clayey, few fine
to coarse shells, greenish gray, (SC) 44 29
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SC34.2
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(Description) LL P
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20

80.0

74.0

71.0

66.5

60.5

3.0

9.0

12.0

16.5

22.5

0' to 3': SAND, light grayish brown,
(SP)

3' to 9': SAND, with silt, organic silt,
dark brown, (SP-SM)

9' to 12': SAND, with silt, dark brown,
(SP-SM)

12' to 16.5': SAND, silty, brown, (SM)

16.5' to 22.5': SAND, silty, reddish
brown, (SM)

22.5' to 25.5': SAND, with silt, brown,
(SP-SM)
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INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/13/11

VERTICAL

M. Brackins

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
83

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Zachariou Panagiotis  Geotechnical Engineer

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

83.0

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,507,751.0   E 596,728.7

16. ELEVATION TOP OF BORING (ft)

TH-24

SEP 05 Boring Designation TH-24 SHEET 1 of 5

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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28

32

33

94

57.5

50.0

48.5

47.0

37.0

33.5

32.0

30.5

25.5

33.0

34.5

36.0

46.0

49.5

51.0

52.5

22.5' to 25.5': SAND, with silt, brown,
(SP-SM) (continued)

25.5' to 33': SAND, light brown, (SP)

33' to 34.5': SAND, clayey, light gray,
(SC)

34.5' to 36': SAND, with silt, light
gray, (SP-SM)

36' to 46': SAND, clayey, greenish
gray, (SC)

46' to 49.5': CLAY, greenish gray,
(CH)

48.5': ... with shells

49.5' to 51': SAND, clayey,
cemented sand, light gray, (SC)

51' to 52.5': SAND, silty, light
greenish gray, (SM)
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OUC 90-Acre Landfill Expansion

N 1,507,751.0   E 596,728.7

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)
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M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
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35

33

24.5

20.0

15.5

11.0

5.0

3.5

58.5

63.0

67.5

72.0

78.0

79.5

52.5' to 58.5': SAND, with silt, light
greenish gray, (SP-SM) (continued)

55': ... with trace fine to coarse shells

58.5' to 63': SAND, silty, cemented
sand, shells, light gray, (SM)

63' to 67.5': SAND, with silt, trace
fine to coarse shells, light greenish
gray, (SP-SM)

67.5' to 72': SAND, silty, trace fine to
coarse shells, greenish gray, (SM)

72' to 78': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)

78' to 79.5': SILT, sandy, calcarious,
light gray, (ML)

79.5' to 87': SAND, silty, trace fine to
coarse shells, greenish gray, (SM)
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-4.0

-5.5

-14.5

-17.5

-22.0

87.0

88.5

97.5

100.5

105.0

79.5' to 87': SAND, silty, trace fine to
coarse shells, greenish gray, (SM)
(continued)

87' to 88.5': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)

88.5' to 97.5': SAND, silty, trace fine
to coarse shells, cemented sand,
greenish gray, (SM)

97.5' to 100.5': SAND, with silt, trace
fine to coarse shells, gray, (SP-SM)

100.5' to 105': SAND, with silt,
cemented sand, trace fine to coarse
shells, gray, (SP-SM)

105' to 117': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)
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-34.0

-42.0

117.0

125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

105' to 117': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)
(continued)

117' to 125': SAND, with silt, trace
fine to coarse shells, trace phosphate,
gray, (SP-SM)
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24

28

28

74.9

73.4

65.4

7.5

9.0

17.0

0' to 7.5': SAND, dark brown, (SP)

7.5' to 9': SAND, with silt, dark
brown, (SP-SM)

9' to 17': SAND, dark brown, (SP)

17' to 27': SAND, with silt, brown,
(SP-SM)
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0

0

0
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29

14

32

32
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SP-
SM

SP-
SM
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66

50

66

66

66

100

66

66

3.5

8.2

10.4

INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

7/1/11

VERTICAL

R. Cabral

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

7/5/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
27

SHEET

State Plane

---

14. ELEVATION GROUND WATER

3
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME 55

Crowe Gary  Geologist

3 7/8"  or 2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.4

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

75.0

N 1,508,199.9   E 596,737.6

16. ELEVATION TOP OF BORING (ft)

TH-25

SEP 05 Boring Designation TH-25 SHEET 1 of 3

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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23

38

31

36

69

66

55.4

50.4

47.4

45.9

39.4

33.9

27.0

32.0

35.0

36.5

43.0

48.5

17' to 27': SAND, with silt, brown,
(SP-SM) (continued)

27' to 32': SAND, light gray, (SP)

32' to 35': SAND, silty, trace clay,
greenish gray, (SM)

35' to 36.5': SAND, clayey, greenish
gray, (SC)

36.5' to 43': SAND, silty, trace clay,
grayish brown, (SM)

43' to 48.5': CLAY, greenish gray,
(CH)

48.5' to 62': SAND, silty, cemented
sand, light grayish brown, (SM)
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71
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0
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100

90

4.9

33.8

26.9

25.1

97.1

96.6

OUC 90-Acre Landfill Expansion

N 1,508,199.9   E 596,737.6

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)

NAD83

SHEETS
HORIZONTAL VERTICAL

INSTALLATION

PROJECT

2SHEET
OF

COORDINATE SYSTEM
3

State Plane

82.4

NAVD88

SEP 05 Boring Designation TH-25 SHEET 2 of 3

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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27.5
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35.0

37.5
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47.5

50.0
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32

20.4

13.4

10.4

7.4

62.0

69.0

72.0

75.0

Boring terminated 75 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

48.5' to 62': SAND, silty, cemented
sand, light grayish brown, (SM)
(continued)

62' to 69': SAND, with silt, trace to
coarse shells, greenish gray, (SP-SM)

69' to 72': SAND, with silt, mostly
fine to coarse shells, brown, (SP-SM)

72' to 75': SAND, silty, few fine to
coarse shells, greenish gray, (SM)

NP NP
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24

25

26

27

46

10
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30

18
SM

50

100

29.1

OUC 90-Acre Landfill Expansion

N 1,508,199.9   E 596,737.6
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DRILLING LOG (Cont Sheet)
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M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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Laboratory

Boring Designation TH-25
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21

77.5

73.0

70.0

64.0

59.5

4.5

9.0

12.0

18.0

22.5

0' to 4.5': SAND, trace silt, brown,
(SP)

4.5' to 9': SAND, with silt, organic
silt, dark brown, (SP-SM)

9' to 12': SAND, with silt, brown,
(SP-SM)

12' to 18': SAND, with silt, reddish
brown, (SP-SM)

18' to 22.5': SAND, brown to light
brown, (SP)

22.5' to 27': SAND, silty, grayish
brown, (SM)

1
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6
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INSTALLATION

OUC 90-Acre Landfill Expansion

LOCATION COORDINATES

6/15/11

VERTICAL

Graham Bowden

17. TOTAL CORE RECOVERY FOR BORING

SHEETS

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

6/17/11

DISTURBED

18. SIGNATURE AND TITLE OF INSPECTOR

STARTED

6. THICKNESS OF OVERBURDEN

7. DEPTH DRILLED INTO ROCK

8. TOTAL DEPTH OF BORING (ft)

DIVISION

11. MANUFACTURER'S DESIGNATION OF DRILL

BEARING

3. DRILLING AGENCY

0
83

SHEET

State Plane

---

14. ELEVATION GROUND WATER

5
1

OF

COMPLETED
15. DATE BORINGVERTICAL

1. PROJECT

UNDISTURBED

NAVD88

N/A

2. HOLE NUMBER
CME-45

Zachariou Panagiotis  Geotechnical Engineer

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

82.0

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT

NAD83

125.0

N 1,508,218.8   E 597,122.9

16. ELEVATION TOP OF BORING (ft)

TH-26

SEP 05 Boring Designation TH-26 SHEET 1 of 5

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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27

90

81

35

51

40

38

73

85

66

48

44

55.0

52.0

47.5

46.0

43.0

41.5

38.5

33.0

29.5

27.0

30.0

34.5

36.0

39.0

40.5

43.5

49.0

52.5

22.5' to 27': SAND, silty, grayish
brown, (SM) (continued)

27' to 30': SAND, gray, (SP)

30' to 34.5': CLAY, greenish gray,
(CH)

34.5' to 36': SAND, silty, greenish
gray, (SM)

36' to 39': SAND, silty, shells, gray,
(SM)

39' to 40.5': CLAY, sandy, greenish
gray, (CH)

40.5' to 43.5': SAND, silty, shells,
greenish gray, (SM)

43.5' to 49': CLAY, trace fine to
coarse shells, greenish gray, (CH)

49' to 52.5': SAND, clayey, trace fine
to coarse shells, greenish gray, (SC)
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14.1

92.4

88.6

24.6

62.0

28.2

35.8

96.7

91.7

81.3

49.7

46.9

OUC 90-Acre Landfill Expansion

N 1,508,218.8   E 597,122.9

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)
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COORDINATE SYSTEM
5
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82.0

NAVD88

SEP 05 Boring Designation TH-26 SHEET 2 of 5

M
CELEV DEPTH REMARKSFIELD CLASSIFICATION OF MATERIALS

(Description) LL P
I
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Laboratory
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31

38

40

54

35

25.0

20.5

19.0

11.5

10.0

7.0

57.0

61.5

63.0

70.5

72.0

75.0

52.5' to 57': SAND, with silt, shells,
greenish  gray, (SP-SM) (continued)

57' to 61.5': SAND, silty, shells,
greenish  gray, (SM)

61.5' to 63': SAND, with silt, greenish
gray, (SP-SM)

63' to 70.5': SAND, silty, shells,
greenish gray, (SM)

70.5' to 72': SAND, clayey, shells,
greenish gray, (SC)

72' to 75': CLAY, sandy, shells,
greenish gray, (CH)

75' to 90': SAND, silty, trace fine to
coarse shells, light gray, (SM)

81': ... cemented sand
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OUC 90-Acre Landfill Expansion

N 1,508,218.8   E 597,122.9

ELEVATION TOP OF BORINGLOCATION COORDINATES

DRILLING LOG (Cont Sheet)
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(Description) LL P
I

55.0

57.5
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62.5
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80.0

Laboratory

Boring Designation TH-26
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21

36

41

-8.0

-11.0

-17.0

-27.5

90.0

93.0

99.0

109.5

75' to 90': SAND, silty, trace fine to
coarse shells, light gray, (SM)
(continued)

90' to 93': SAND, with silt, trace fine
to coarse shells, cemented sand,
gray, (SP-SM)

93' to 99': SAND, silty, cemented
sand, shells, trace fine phosphate,
gray, (SM)

99' to 109.5': SAND, clayey,
cemented sand, shells, trace fine
phosphate, gray, (SC)

109.5' to 125': SAND, with clay, trace
fine phosphate, greenish gray,
(SP-SC)
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OUC 90-Acre Landfill Expansion

N 1,508,218.8   E 597,122.9

ELEVATION TOP OF BORINGLOCATION COORDINATES
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30

-43.0 125.0

Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

109.5' to 125': SAND, with clay, trace
fine phosphate, greenish gray,
(SP-SC) (continued)
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52.5' to 57': SAND, with silt, trace
fine to coarse shells, greenish gray,
(SP-SM) (continued)

57' to 66': SAND, silty, few fine to
coarse shells, greenish gray, (SM)

66' to 73.5': SAND, silty, trace fine to
coarse shells, grayish green, (SM)

73.5' to 75': SAND, with silt, few fine
to coarse shells, greenish gray,
(SP-SM)

75' to 78': SILT, sandy, brownish
gray, (ML)

78' to 96': SAND, silty, with
cemented sand, trace fine to coarse
shells, light gray, (SM)
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78' to 96': SAND, silty, with
cemented sand, trace fine to coarse
shells, light gray, (SM) (continued)

96' to 100.5': SAND, with silt, with
cemented sand, few fine to coarse
shells, trace phosphate fines, light
greenish gray, (SP-SM)

100.5' to 111': SAND, clayey, trace
fine to coarse shells, green, (SC)
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Boring terminated 125 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

111' to 117': SAND, clayey, green,
(SC) (continued)

117' to 120': SAND, clayey, trace fine
to coarse shells, green, (SC)

120' to 125': SAND, with clay, green,
(SP-SC)
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Soil Boring Logs for  
Stormwater Management Area 
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Boring terminated 49.5 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

22.5' to 25.5': SAND, with silt, brown,
(SP-SM) (continued)

25.5' to 28.5': SAND, silty, brown,
(SM)

28.5' to 34.5': SAND, trace silt, light
brown, (SP)

34.5' to 40.5': SAND, with silt, light
brown, (SP-SM)

40.5' to 46.5': SAND, clayey, gray,
(SC)

46.5' to 48': CLAY, sandy, greenish
gray, (CH)

48' to 48.5': SAND, clayey, greenish
gray, (SC)
48.5' to 49.5': SAND, silty, gray (SM)
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1.5' to 3': SAND, with silt, dark
brown, (SP-SM)

3' to 4.5': SAND, brown, (SP)

4.5' to 18': SAND, with silt, dark
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18' to 27': SAND, reddish brown,
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DISTURBED
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7. DEPTH DRILLED INTO ROCK
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2. HOLE NUMBER

0

INCLINED

Ardaman and Associates, Inc.
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5. DIRECTION OF BORING
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Boring terminated 48 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

18' to 27': SAND, reddish brown,
(SP) (continued)

27' to 33': SAND ,with silt, light
brown (SP-SM)

33' to 39': SAND, with silt, gray,
(SP-SM)

39' to 42': SAND, silty, gray, (SM)

42' to 48': CLAY, sandy, greenish
gray, (CH)
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Boring terminated 20 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

0' to 1.5': SAND, with roots, gray,
(SP)

1.5' to 3': SAND, with silt, with roots,
dark brown, (SP-SM)

3' to 9': SAND, with silt, dark brown,
(SP-SM)

9' to 12': SAND, with silt, organic silt,
dark brown, (SP-SM)

12' to 13.5': SAND, silty, organic silt,
dark brown, (SM)

13.5' to 18': SAND, with silt, organic
silt, dark brown, (SP-SM)

18' to 20': SAND, with silt, dark
reddish brown, (SP-SM)
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17. TOTAL CORE RECOVERY FOR BORING

SHEETS

BEARING

3. DRILLING AGENCY

0
13

SHEET

State Plane

---

14. ELEVATION GROUND WATER

1
1

OF

COMPLETED
15. DATE BORING

DEG FROM
VERTICAL

HORIZONTAL

DRILLING LOG

12. TOTAL SAMPLES

13. TOTAL NUMBER CORE BOXES

SP-03

8/2/11

DISTURBED
N 1,504,129.2   E 598,130.9

18. SIGNATURE AND TITLE OF INSPECTOR
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7. DEPTH DRILLED INTO ROCK
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11. MANUFACTURER'S DESIGNATION OF DRILL

VERTICAL

1. PROJECT

UNDISTURBED

NAVD88

80.1

N/A

2. HOLE NUMBER
CME 55

Stevens Gregory  Geotechnical Engineer

2 7/8" Drag Bit

0

INCLINED

Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING

85.8

9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT
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 Organic Content=7.6%
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Boring terminated 20 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

0' to 1.5': SAND, with silt, gray,
(SP-SM)

1.5' to 9': SAND, brown, (SP)

9' to 12': SAND, with silt, dark brown,
(SP-SM)

12' to 13.5': SAND,  silty, organic silt,
dark brown, (SP-SM)

13.5' to 15': SAND, silty, organic silt,
dark brown, (SM)

15' to 16.5': SAND, with silt, organic
silt, dark brown, (SP-SM)

16.5' to 20': SAND, with silt, dark
brown, (SP-SM)
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16. ELEVATION TOP OF BORING
8/2/11
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M. Brackins
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11. MANUFACTURER'S DESIGNATION OF DRILL
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NAVD88
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N/A

2. HOLE NUMBER
CME 55

Stevens Gregory  Geotechnical Engineer

2 7/8" Drag Bit
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Ardaman and Associates, Inc.
4. NAME OF DRILLER

5. DIRECTION OF BORING
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9. COORDINATE SYSTEM

10. SIZE AND TYPE OF BIT
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Boring terminated 21 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

0' to 1.5': SAND, with roots, gray,
(SP)

1.5' to 3': SAND, with silt, brown,
(SP-SM)

3' to 9': SAND, brown, (SP)

9' to 13.5': SAND, with silt, organic
silt, dark brown, (SP-SM)

13.5' to 21': SAND, reddish brown,
(SP)
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10. SIZE AND TYPE OF BIT
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3. W/R: Weight of Rod

Proposed Horizontal Expansion of

N 1,504,131.0   E 597,357.5
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Boring terminated 20 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

0' to 7.5': SAND, brown, (SP)

7.5' to 15': SAND, with silt, organic
silt, dark brown (SP-SM)

15' to 16.5': SAND, with silt, trace
organic silt, dark reddish brown,
(SP-SM)

16.5' to 20': SAND, with silt, reddish
brown (SP-SM)
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Boring terminated 20 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

3. W/R: Weight of Rod

0' to 3': SAND, with roots, gray, (SP)

3' to 4.5': SAND, brown, (SP)

4.5' to 13.5': SAND, with silt, brown,
(SP-SM)

13.5' to 15': SAND, silty, organic silt,
dark brown, (SM)

15' to 18': SAND, with silt, organic
silt, dark brown, (SP-SM)

18' to 20': SAND, silty, dark reddish
brown, (SM)
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Boring terminated 21 feet below ground surface.

1. Soils are field visually classified in accordance with the Unified Soil Classification System

2. W/H: Weight of Hammer

0' to 1.5': SAND, with roots, gray,
(SP)

1.5' to 3': SAND, with silt, trace
organic silt, very dark brown, (SP-SM)

3' to 6': SAND, light brown, (SP)

6' to 10.5': SAND, brown, (SP)

10.5' to 16.5': SAND, with silt,
organic silt, dark brown, (SP-SM)

16.5' to 18': SAND, with silt, dark
brown, (SP-SM)

18' to 21': SAND, reddish brown,
(SP)
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