
Div of Waste Management 
and Radiation Control 

AUG 3 1 2018 

Rio Algom Mining LLC 
	

--072c-0/e,-.009073 

August 30, 2018 

Mr. Scott T. Anderson 
Utah Division of Environmental Quality 
Division of Waste Management and Radiation Control 
PO Box 144880 
195 North, 1950 West 
Salt Lake City, Utah 
84114-4880 

RE: 	Geotechnical Investigation Report: Rio Algom Mining, LLC Lisbon Utah Facility, 
Upper and Lower Tailing Impoundments 
Radioactive Material License Number UT 1900481 

Dear Mr. Anderson: 

Rio Algom Mining LLC (RAML) respectfully submits the attached Geotechnical Investigation 
Report: Rio Algom Mining, LLC Lisbon Utah Facility, Upper and Lower Tailing Impoundments (GIR) 
to document the results of the closed tailing impoundments characterization at the Rio Algom 
Mining, LLC (RAML) Lisbon Facility. This Geotechnical Investigation Report was completed in 
support of the Hydrogeological Supplemental Site Assessment (HSSA) and was performed in 
accordance with the HSSA Work Plan Addendum 2 submitted March 4, 2016 (INTERA, 2016). The 
purpose of the work proposed in the HSSA Work Plan Addendum 2 was to: 

(1) characterize the final cover and tailings at the Upper Tailing Impoundment (UTI) and Lower 
Tailing Impoundment (LTI) and 

(2) assess the performance of the impoundment covers and develop source-term data for the 
flow and transport model of the HSSA. 

The information documented in this Geotechnical Investigation Report (GIR) is the geotechnical 
characterization of the UTI and LTI. The second task of the HSSA Work Plan Addendum 2, water 
balance performance assessment and source-term development, is documented in the Tailing 
Impoundments Water Balance Modeling Report: Cover Performance Assessment of the Upper and 
Lower Tailing Impoundments (TIWB) (INTERA, 2018b) submitted under separate cover. 

The work documented in this GIR and the TIWB support the work completed under the HSSA Work 
Plan (INTERA, 2015) and documented in the Hydrogeological Supplemental Site Assessment 
(HSSA Report) (INTERA, 2018a). 

P.O. Box 218, Grants, NM USA 87020 - Tel: 505.287.8851 - Fax: 505.285.5550 



l may be reached at (209) 736-4803 if you have any questions. 

Sincerely, 

Rio Algom Mining Company LLC 

" -----___"11—..' 

Theresa Ballaine 
Site Manager 

Enclosure 

cc: 	Phil Goble (email only) 
Jason Nguyen, LM DOE (email only) 





 P.O. Box 218, Grants, NM  USA  87020   -  Tel:  505.287.8851   -  Fax:  505.285.5550


Rio Algom Mining LLC
August 30, 2018


Mr. Scott T. Anderson
Utah Division of Environmental Quality
Division of Waste Management and Radiation Control
PO Box 144880
195 North, 1950 West
Salt Lake City, Utah
84114-4880


RE: Geotechnical Investigation Report: Rio Algom Mining, LLC Lisbon Utah Facility,
Upper and Lower Tailing Impoundments
Radioactive Material License Number UT 1900481


Dear Mr. Anderson:


Rio Algom Mining LLC (RAML) respectfully submits the attached Geotechnical Investigation
Report: Rio Algom Mining, LLC Lisbon Utah Facility, Upper and Lower Tailing Impoundments (GIR)
to document the results of the closed tailing impoundments characterization at the Rio Algom
Mining, LLC (RAML) Lisbon Facility. This Geotechnical Investigation Report was completed in
support of the Hydrogeological Supplemental Site Assessment (HSSA) and was performed in
accordance with the HSSA Work Plan Addendum 2 submitted March 4, 2016 (INTERA, 2016). The
purpose of the work proposed in the HSSA Work Plan Addendum 2 was to:


(1) characterize the final cover and tailings at the Upper Tailing Impoundment (UTI) and Lower
Tailing Impoundment (LTI) and


(2) assess the performance of the impoundment covers and develop source-term data for the
flow and transport model of the HSSA.


The information documented in this Geotechnical Investigation Report (GIR) is the geotechnical
characterization of the UTI and LTI. The second task of the HSSA Work Plan Addendum 2, water
balance performance assessment and source-term development, is documented in the Tailing
Impoundments Water Balance Modeling Report: Cover Performance Assessment of the Upper and
Lower Tailing Impoundments (TIWB) (INTERA, 2018b) submitted under separate cover.


The work documented in this GIR and the TIWB support the work completed under the HSSA Work
Plan (INTERA, 2015) and documented in the Hydrogeological Supplemental Site Assessment
(HSSA Report) (INTERA, 2018a).







I may be reached at (209) 736-4803 if you have any questions.


Sincerely,


Rio Algom Mining Company LLC


Theresa Ballaine
Site Manager


Enclosure


cc: Phil Goble (email only)
Jason Nguyen, LM DOE (email only)











 
 


 


 
 


Geotechnical Investigation Report 
Rio Algom Mining LLC, Lisbon Utah Facility – Upper and Lower Tailing Impoundments 
San Juan County, Utah i January 20, 2017 


TABLE OF CONTENTS 


LIST OF FIGURES ...................................................................................................................... ii 
LIST OF APPENDICES .............................................................................................................. ii 
ACRONYMS AND ABBREVIATIONS .................................................................................... iii 
1.0 INTRODUCTION............................................................................................................. 1 
2.0 SITE LOCATION, HISTORY AND DESCRIPTION .................................................. 2 


2.1 Location .................................................................................................................. 2 
2.2 History and Description .......................................................................................... 2 


3.0 DATA COLLECTION ..................................................................................................... 4 
3.1 Preparation .............................................................................................................. 4 
3.2 Risk Planning .......................................................................................................... 4 
3.3 Drilling and Sampling ............................................................................................. 4 
3.4 Installation of Piezometers and Lysimeters ............................................................ 6 


3.4.1 Piezometers LTZ-1 and UTZ-1 ................................................................. 6 
3.4.2 Lysimeters LTY-2 and UTY-2 .................................................................. 7 


4.0 DATA ANALYSIS ............................................................................................................ 8 
4.1 Material Samples .................................................................................................... 8 


4.1.1 Cover Materials ......................................................................................... 8 
4.1.2 Tailing Materials ....................................................................................... 9 


5.0 CHARACTERISTICS OF THE CLOSED TAILINGS IMPOUNDMENTS 
PROFILES....................................................................................................................... 11 
5.1 Cover Characteristics ............................................................................................ 11 
5.2 Tailing Characteristics .......................................................................................... 12 
5.3 Piezometer and Lysimeter Data ............................................................................ 12 


5.3.1 Piezometers LTZ-1 and UTZ-1 ............................................................... 13 
5.3.2 Lysimeters LTY-2 and UTY-2 ................................................................ 13 


6.0 REFERENCES ................................................................................................................ 15 
 
 
 


LIST OF FIGURES 


Figure 1 Site Location Map 
Figure 2 Auger Boring Locations 
Figure 3 Simplified Tailing Impoundments Cover Profiles As-Built and As-Drilled 
Figure 4 Simplified Tailing Impoundments Tailing Profiles As-Built and As-Drilled 
 
 







 
 


 


 
 


Geotechnical Investigation Report 
Rio Algom Mining LLC, Lisbon Utah Facility – Upper and Lower Tailing Impoundments 
San Juan County, Utah ii January 20, 2017 


LIST OF TABLES 


Table 1 Summary of Tests Performed on Cover Samples 
Table 2 Summary of Geotechnical Testing Laboratory Results for Tailing Impoundment 


Cover Samples 
Table 3 Summary of Geotechnical Testing Laboratory Results for Tailing Impoundment 


Tailing Samples 
Table 4 Select Parameters of Preliminary Data Collected from UTY-2 
 
 


LIST OF APPENDICES 


Appendix A Selected Pages from Dames & Moore Report, January 18, 1980 
Appendix B Selected Photographs 
Appendix C Drilling and Sampling Equipment and Procedures 
Appendix D Soil Boring Logs 
Appendix E Daniel B. Stephens & Associates, Inc. Laboratory Report for Cover Samples 
Appendix F Advanced Terra Testing Laboratory Report for Tailing Samples 
Appendix G ACZ Laboratories Reports for Pore Water Samples 
 







 
 


 


 
 


Geotechnical Investigation Report 
Rio Algom Mining LLC, Lisbon Utah Facility – Upper and Lower Tailing Impoundments 
San Juan County, Utah iii January 20, 2017 


ACRONYMS AND ABBREVIATIONS 


µS/cm microSiemens per centimeter 
ASTM ASTM International 
ATT Advanced Terra Testing 
 
BHP BHP Billiton 
bgs below ground surface 
btoc below top of casing 
 
CAP Corrective Action Program 
CME Central Mine Equipment 
Completion Report Final Construction Completion Report (Guernsey, 2013) 
CPM counts per minute 
CWR Cutler Waste Rock 
 
DBS&A Daniel B. Stephens & Associates 
DO dissolved oxygen 
 
EDI EnviroDrill Inc. 
EPAct Energy Policy Act 
ERG Environmental Restoration Group, Inc. 
 
ft foot or feet 
 
EZ exclusion zone 
GIR Geotechnical Investigation Report 
 
ID inside diameter 
IDW Investigation-derived waste 
IDWMP investigation-derived waste management plan 
INTERA INTERA Incorporated 
Investigation this geotechnical investigation of the RAML Lisbon facility 
 
JRA Job Risk Assessment 
 
LEC Lower Evaporation Cell 
LTI Lower Tailings Impoundment 
 
mg/L milligrams per liter 
mL milliliter 
mV millivolts 
 
OD outside diameter  
ORP oxidation reduction potential 







 
 


 


 
 


Geotechnical Investigation Report 
Rio Algom Mining LLC, Lisbon Utah Facility – Upper and Lower Tailing Impoundments 
San Juan County, Utah iv January 20, 2017 


 
pcf pounds per cubic foot 
PI plasticity index 
PPE personal protective equipment 
PVC polyvinyl chloride 
 
SB soil boring 
Site Rio Algom Mining LLC Lisbon facility in San Juan County, Utah 
SMS  Soil Measurement Systems LLC 
SSHASP Site-Specific Health and Safety Plan 
 
UDEQ-DWMRC Utah Department of Environmental Quality Division of Waste Management 


and Radiation Control 
UEC Upper Evaporation Cell 
USCS Unified Soil Classification System 
UTI Upper Tailing Impoundment 
 







 
 


 


 
 


Geotechnical Investigation Report 
Rio Algom Mining LLC, Lisbon Utah Facility – Upper and Lower Tailing Impoundments 
San Juan County, Utah 1 January 20, 2017 


1.0 INTRODUCTION 


This Geotechnical Investigation Report (GIR) presents the results of a geotechnical investigation 
(Investigation) conducted by INTERA Incorporated (INTERA) of Albuquerque, New Mexico, in 
support of work to characterize the closed tailing impoundments at the Rio Algom Mining, LLC 
(RAML) Lisbon facility in San Juan County, southeast Utah (Site).  The Investigation was 
conducted for RAML/BHP Billiton (BHP) as part of a Supplemental Site Assessment under 
Radioactive Materials License Number UT 1900481, regulated and approved by the Utah Division 
of Environmental Quality, Division of Waste Management and Radiation Control (UDEQ-
DWMRC). 


The objective of this Investigation was to obtain basic site geotechnical information for the final 
cap and underlying tailing at both the Upper Tailing Impoundment (UTI) and Lower Tailing 
Impoundment (LTI) at the Site. The information contained herein will support a water balance 
performance assessment of the impoundments, a geotechnical stability analysis of the 
impoundments, and an as-built investigation of the final cap – all of which are separate from this 
GIR. To accomplish the goals of this Investigation, four (4) soil borings were each advanced 
through the soil cap and through the underlying tailings to subgrade materials.  Each of the borings 
was drilled using a rig-mounted hollow-stem auger to visually characterize the soils and determine 
their in-situ firmness, and to collect samples at selected locations in each soil boring for laboratory 
analyses.  Each of the borings were constructed as either a piezometer or suction lysimeter as 
described herein. 


This GIR is organized as follows: 


• Section 2 – Site Location, History, and Description 


• Section 3 – Data Collection 


• Section 4 – Data Analysis 


• Section 5 – Characteristics of the Closed Tailings Impoundments 
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2.0 SITE LOCATION, HISTORY AND DESCRIPTION 


This section provides information about the location of the Site, and a summary of the history of 
the Lisbon Mine and Mill.  A history and description of the subject tailing impoundments is also 
provided as salient background to this Investigation. 


2.1 Location 
The Site is located near La Sal in San Juan County, southeastern Utah, approximately 30 miles 
southeast of Moab (Figure 1). The Site lies within the Lisbon Valley, Township 29 South, Range 
24 East, Salt Lake Meridian. 


2.2 History and Description 
The former milling facility at the Site was operated between 1972 and 1989 to extract uranium 
oxide (yellow cake) by the alkaline leach process.  Ore for the mill was provided primarily from 
the Lisbon Mine located approximately 2,750 feet below the former mill site.  During operations, 
tailings from the milling were pumped via a pipeline from the mill to two tailing impoundments 
(UTI and LTI) located west of the mill site (Figure 2).  Both UTI and LTI each cover an area of 
approximately 50 acres.  Earthen embankments were constructed in 1971 between UTI and LTI, 
and at the western end of LTI.  UTI and LTI were constructed on top of prepared subgrade but 
without a bottom liner (Guernsey, 2013). 


When milling operations terminated in 1989, Cutler Waste Rock (CWR) removed from the mine 
during operation was placed on the UTI to initiate stabilization of the tailings and to provide 
support for construction equipment to place subsequent layers of the final cap.  The CWR included 
soils with approximately 35 percent passing a #200 screen (silt and clay) (Guernsey, 2013).  In 
1990, the radon barrier portion of the final cap was constructed on the UTI, and the Upper 
Evaporation Cell (UEC) was constructed on the UTI to collect, store, and provide an evaporation 
surface for groundwater collected during the groundwater Corrective Action Program (CAP) at 
the Site.  Construction of the radon barrier began on the LTI in 1990.  In 1992, construction of the 
radon barrier was completed on the LTI, and construction of the Lower Evaporation Cell (LEC) 
began.  In 2003, erosion protection rock was placed on portions of both the UTI and LTI not 
covered by the evaporation cells.  Between 2004 and 2006, the evaporation cells were removed 
from the UTI and LTI, and additional radon barrier and rock for erosion protection was placed 
within the former evaporation cell footprints. 


The as-built geometry (sections) of the final caps placed on the UTI and LTI are described in the 
Final Construction Completion Report (“Completion Report”) for the Site (Guernsey, 2013), and 
are summarized as follows: 
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 Upper Tailings Impoundment Cap (from top-down) 


• 1-inch diameter rock – 3.5 inches thick 
• “Silt” – 27 inches thick 
• “Clay” – 17 inches thick 
• “Waste Rock” – 17 inches thick 
• Tailing 


 
Lower Tailings Impoundment Cap (from top-down) 


• 1-inch diameter rock – 3.5 inches thick 
• “Silt” – 8 inches thick 
• “Clay” – 8 inches thick 
• “Waste Rock” – 49 inches thick 
• Tailing 


 
In 1979, Dames and Moore (1980) drilled several boreholes through the LTI and completed some 
of the borings as piezometers.  This work was done as part of a preliminary tailings management 
study of the Lisbon Valley mine tailings disposal system for Rio Algom Corporation.   
Appendix A includes selected pages from the Dames and Moore (1980) report, including the 
report cover page, a boring location map, a cross-section of the Lower Tailings Dam, and a log of 
boring for boring B1 which was converted into piezometer P1.  The log of boring for B1 shows, 
at the time it was drilled, the tailings were approximately 44.5 ft thick and consisted of low 
plasticity silt (ML).  Immediately beneath the tailings is approximately 8 ft of reddish-brown clay 
and silt, which is underlain by sandstone. Collectively, piezometers P1, P2, and P3 (shown in the 
cross section in Appendix A) illustrate saturated tailings and a downward vertical hydraulic 
gradient. 
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3.0 DATA COLLECTION 


This section describes activities performed to collect data for this investigation, including 
preparation, risk planning, drilling and sampling, and piezometer and lysimeter installation. 


3.1 Preparation 
To comply with BHP and INTERA safety requirements, and the material handling requirements 
of Section 11e.(2) of the Energy Policy Act (EPAct) for handling and management of 
investigation-derived wastes (IDW); preparation for field data collection included the following: 


• Development of a site-specific health and safety plan (SSHASP) 


• Development of a Investigation Derived Waste Management Plan (IDWMP) 


• Radiation Safety Training for each member of the on-site Investigation team. 


INTERA’s SSHASP for Tailings Impoundment Characterization (INTERA, 2016) specifies roles 
and responsibilities, a comprehensive plan for Site safety, Site hazards, and Site health and safety 
procedures.  The IDWMP provides a description of the IDW expected to be generated, 
mobilization of waste management equipment to the Site, on-site management of solid and liquid 
IDW, characterization of solid and liquid IDW for disposal, transportation of IDW to the waste 
disposal facility, and demobilization of waste management equipment.  Radiation Safety Training 
was administered by Environmental Restoration Group, Inc. (ERG) of Albuquerque, New Mexico. 


3.2 Risk Planning 
EnviroDrill Inc. (EDI) of Albuquerque, New Mexico, was selected to provide drilling services for 
this Investigation.  To minimize the risk of potential hazards during drilling, the drill rig and related 
equipment was inspected by INTERA and RAML and was approved for use.  Additionally prior 
to drilling, Job Risk Assessment (JRA) Worksheets were filled out for the drilling and sampling 
activities, which identified each of the job steps in the process, potential hazards and consequences, 
controls to protect against identified hazards, and the person responsible for ensuring the proper 
control(s) is/are in place. 


3.3 Drilling and Sampling 
The trained on-site Investigation team included the following individuals: 


• Ryan Schietinger (BHP/RAML) – Client Representative 


• Larry Coons, PE (INTERA) – Principal Investigator, Geotechnical Engineer 


• Amy Andrews, PE (INTERA) - Corporate Health & Safety Officer 
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• Ashely Arrossa, EIT (INTERA) – Staff Engineer 


• Emily Woolsey (INTERA) – Staff Engineer, Hydrologist 


• Neil Wrubel (ERG) – Health Physicist 


• John Aguirre (EDI) – Driller 


• Rodney Begay (EDI) – Driller Helper 


Selected photographs taken during drilling and sampling are included in Figures B-1 and B-2 in 
Appendix B.  The locations of the four soil borings drilled for this Investigation are shown on 
Figure 2.  As of the date of this GIR, the coordinates of the borings have not been surveyed, and 
as such, the locations of the borings shown on Figure 2 are approximate.  In conjunction with 
RAML, the locations of the borings were selected by INTERA to investigate both the thicker 
sections of tailings on the lower, flatter slopes of each impoundment close their respective 
embankments; and the thinner sections of tailings on the higher, steeper slopes farther away from 
their respective embankments.  Additionally, boring LTB-1 is in proximity to boring B1, formerly 
drilled by Dames and Moore in 1979 (see Section 2.0 and Appendix A).  The locations of the 
borings were approved by UDEQ-DWMRC as part of the Work Plan submittal for this 
Investigation. 


Drilling was conducted August 4 through 6, 2016.  Prior to beginning work each day at the Site, a 
Tailgate Safety Meeting was conducted to review daily tasks, potential hazards, and mitigation 
controls.  At each borehole location, an exclusion zone (EZ) was defined and erected wherein 
drilling took place and tailing materials from the borings were handled.  During work when tailing 
materials were exposed, entry into the EZ required donning Level D personal protective equipment 
(PPE), including Tyvek coveralls, inner and outer gloves, and Tyvek shoe covers, in addition to 
other standard Level D PPE.  The Tyvek sleeves and cuffs were taped to the outer gloves and shoe 
covers, respectively.  Exit from the EZ required clearance from Neil Wrubel who scanned each 
individual for alpha and gamma radiation.  Any contaminated clothing or other equipment or 
supplies in the EZ were either cleaned prior to exit from the EZ, or containerized for future 
disposal. 


The four soil borings (UTI-1, UTI-2, LTI-1, LTI-2 [see Figure 2]) were drilled by EDI using a 
truck-mounted Central Mine Equipment (CME) 75 hollow-stem auger drill rig and 6.5-inch 
outside diameter (OD) (3.25” inside diameter [ID]) augers. During drilling, Larry Coons of 
INTERA supervised drilling and sample collection, and visually identified material samples.  
Emily Woolsey and Ashely Arrossa of INTERA assisted with sample collection and packaging.  
Drive samples using a 12-inch long, 3-inch OD Dames & Moore split spoon sampler were taken 
continuously through the cover to the top of tailing, then at 5-foot intervals through the tailing to 







 
 


 


 
 


Geotechnical Investigation Report 
Rio Algom Mining LLC, Lisbon Utah Facility – Upper and Lower Tailing Impoundments 
San Juan County, Utah 6 January 20, 2017 


the top of underlying subgrade. Material samples were collected in 2.4-inch diameter stainless 
steel rings inserted in the sampler. Material samples in the rings were inserted into 
protectivepolyvinyl chloride (PVC) sleeves and then labeled.  Auger cuttings of the tailing were 
containerized into drums for future disposal offsite to a facility permitted to accept Section 11e.(2) 
IDW.  The test drilling equipment and procedures used for this investigation are described 
generally in Appendix C.  Appendix D contains the logs for the soil borings. 


3.4 Installation of Piezometers and Lysimeters 
As described in Section 1.0, objectives of related investigations of the tailing impoundments are 
the ability to measure potentiometric head in the tailings profile (if saturated), and to collect fluid 
samples representative of tailings pore fluid.  As such, consideration was given to installation of 
proper measurement systems in the open boreholes, both prior to this Investigation and after the 
boreholes were completed,. 


Based upon visual observation of the material samples during drilling, the tailings were generally 
very moist to wet, but likely not saturated.  One exception is the sample collected from 40 to 41 ft 
below ground surface (bgs) in borehole LTB-1 (see Figure D-1 in Appendix D).  A photograph 
of this sample (see Photo B-1-10 in Appendix B) shows apparent free liquid on the outside of the 
sample rings, and apparently wet to saturated tailing inside the rings. 


In consideration of the objectives of related work at the Site, the decision was made to install 
piezometers in boreholes LTB-1 and UTB-1, and suction lysimeters in boreholes LTB-2 and  
UTB-2.  The installation of piezometers in the two boreholes with the thickest sequence of tailings 
yields the best chance to identify and measure any saturation, or to demonstrate that the tailings 
are not saturated.  To increase the probability of collecting a tailing pore fluid sample, suction 
lysimeters were installed in the shallower two boreholes.  Selected photographs of piezometer and 
lysimeter installations are in Appendix B, Figure B-3. 


3.4.1 Piezometers LTZ-1 and UTZ-1 
Piezometer LTZ-1 was installed in borehole LTB-1 on the LTI, and piezometer UTZ-1 was 
installed in borehole UTB-1 on the UTI (see Figure 2).  Construction details are illustrated on 
Figures D-1 and D-3 in Appendix D, respectively. 


The piezometers were constructed through the augers using 2-inch diameter schedule 40 threaded 
flush-joint PVC casing and 0.010 mill-slot screen.  Each piezometer is capped at the base of the 
screen section, which extends from total boring depth to 20 ft above the base of the boring.  Silica 
sand (10-20 gradation) is placed in the annulus to approximately eight ft above the top of the 
screen, and approximately three ft of bentonite pellets is placed above the silica sand in each 
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piezometer. Approximately three gallons of clean de-ionoized water was poured on top of the 
bentonite pellets for hydration.  Above the bentonite seal, the annulus is filled with additional silica 
sand and/or local clean borrow consisting of silty sand. Each piezometer is sealed at the surface 
with bentonite, and erosion rock from the cap is re-placed around the piezometer at the surface.  
Each piezometer is capped with a locking expanding cap. 


3.4.2 Lysimeters LTY-2 and UTY-2 
Lysimeter LTY-2 was installed in borehole LTB-2 on the LTI, and lysimeter UTY-2 was installed 
in borehole UTB-2 on the UTI (see Figure 2).  Construction details are illustrated on Figures D-
2 and D-4 in Appendix D, respectively. 


The lysimeters are Soil Measurement Systems LLC (SMS) dual-chamber, 2-inch OD, 3-outlet 
lysimeters; capable of extracting tailing pore water at depth under partially-saturated conditions.  
Each lysimeter assembly was constructed at the surface by connecting the tubing to the appropriate 
ports, then feeding the tubing through 1.25-inch ID, 2-inch OD, schedule 40 pipe with couplings.  
Each boring was filled at the bottom with silica sand and bentonite so that the lysimeter intake 
would be at the depth determined from the boring logs.  Each lysimeter assembly was lowered into 
the boring by hand where silica flour slurry was poured around the lysimeter to a depth just above 
the ceramic lysimeter intake.  The lysimeter assembly was stabilized in the borehole for 
approximately 30 minutes after the slurry was placed to allow the slurry to set and form a seal 
around the ceramic intake.  The remainder of the annulus to within approximately five ft bgs was 
filled with some combination of silica sand and local clean borrow consisting of silty sand.  From 
a depth of approximately five ft to the surface, the annulus was filled with bentonite pellets, which 
were lightly hydrated with approximately two gallons of clean de-ionoized water.  Erosion rock 
from the cap is re-placed around each lysimeter at the surface. 
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4.0 DATA ANALYSIS 


This section describes cataloguing, handling, delivery, and laboratory analysis of the cover and 
tailing material samples collected during this Investigation. 


4.1 Material Samples 
Prior to leaving the Site, all material samples were catalogued and then screened for gamma 
radiation (γ) in counts per minute (CPM).  Photos B-4-1 and 2 of Figure B-4 in Appendix B show 
the samples being catalogued, screened, and packed for transport.  Gamma radiation is recorded 
on the boring logs in Appendix D under “Comments.”  The radiation in CPM is for a 6-inch long 
section of 2.4-inch diameter ring samples of the material sampled in the designated depth interval 
in the boring.  All samples of the cover materials screened “clean” at a γ count consistent with 
background levels. 


4.1.1 Cover Materials 
The cover material samples were transported by INTERA to the Daniel B. Stephens & Associates, 
Inc. (DBS&A) Testing Laboratory in Albuquerque, New Mexico.  Table 1 is a summary of all the 
tests performed on the cover material samples.  Appendix E is the DBS&A Laboratory Report for 
the cover material samples, and Table 2 is a summary of some of the tests performed on the 
samples submitted to the laboratory, including index properties, saturated hydraulic conductivity, 
porosity and percent saturation, and unsaturated hydraulic properties for the cover material 
samples. 


4.1.1.1 Soil Index Properties 


The materials encountered in each soil boring were visually classified by the INTERA engineers 
(see soil boring logs in Appendix D, “Visual Field Classification”) using auger cuttings and 
samples from split-barreled samplers at discrete intervals as indicated on the soil boring logs 
(Appendix D). Drilling rate and rig noise (“chatter”) were also used qualitatively to assess the 
relative hardness of the materials being drilled. 


The following index properties help in classifying the type of soil and its in-situ condition at the 
time of sampling: 


• Particle size analysis (sieve and hydrometer) (ASTM International [ASTM] D422) 


• Atterberg limits (ASTM D4318-10) 


• Gravimetric moisture content (ASTM D2216-10) 


• United Soil Classification System  (USCS) classification (ASTM D2487-11) 
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• Dry bulk density (ASTM D7263-09) 


4.1.1.2 Saturated Hydraulic Conductivity 


Saturated hydraulic conductivity (Ksat) was determined for a total of 10 cover samples.  All but 
one of the samples was tested using the falling head method, while one sample was tested using 
the constant head method (ASTM D2434 – modified apparatus). 


4.1.1.3 Porosity and Percent Saturation 


As part of the laboratory determination of the initial cover material properties (ASTM D7263), 
porosity and percent saturation were determined as detailed in Appendix E and summarized in 
Table 2. 


4.1.1.4 Unsaturated Hydraulic Properties 


Unsaturated hydraulic properties were determined for cover samples LTB-1 (12”-18”), LTB-2 (6”-
12”), UTB-1 (30”-36”), and UTB-2 (30”-36”).  Using standard test method ASTM D6836, 
moisture characteristic curves were developed for each of these samples that show the relationship 
of moisture retention to changes in pressure head applied to the samples.  Appendix E provides 
the complete testing data including the characteristic curves.  Table 2 summarizes the calculated 
unsaturated hydraulic properties (van Genuchten parameters) for the samples, and the estimated 
unsaturated hydraulic conductivity (Kunsat) of the samples at their respective in-situ volumetric 
moisture contents.  The Kunsat values were estimated from the characteristic curves in  
Appendix E, relating moisture content to unsaturated hydraulic conductivity. 


4.1.2 Tailing Materials 
The tailing material samples were transported via car by ERG to the Advanced Terra Testing 
(ATT) Testing Laboratory in Lakewood, Colorado.  Appendix F is the ATT Laboratory Report 
for the tailing material samples, and Table 3 is a summary of some of the tests performed on the 
samples submitted to the laboratory, including index properties, saturated hydraulic conductivity, 
porosity and percent saturation, and unsaturated hydraulic properties for the tailing material 
samples. 


4.1.2.1 Soil Index Properties 


The materials encountered in each soil boring were visually classified by the INTERA engineers 
(see soil boring logs in Appendix D, “Visual Field Classification”) using auger cuttings and 
samples from split-barreled samplers at discrete intervals as indicated on the soil boring logs 
(Appendix D). Drilling rate and rig noise (“chatter”) were also used qualitatively to assess the 
relative hardness of the materials being drilled. 
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The following index properties help in classifying the type of soil and its in-situ condition at the 
time of sampling: 


• Particle size analysis (sieve and hydrometer) (ASTM D422) 


• Atterberg limits (ASTM D4318-10) 


• Gravimetric moisture content (ASTM D2216-10) 


• USCS classification (ASTM D2487-11) 


• Dry bulk density (ASTM D7263-09) 


4.1.2.2 Saturated Hydraulic Conductivity 


Saturated hydraulic conductivity (Ksat) was determined for a total of five tailing samples as 
presented in Table 2.  All five samples were tested using the back pressure saturated-flow pump 
method (ASTM D5084 – Method D) as detailed in Appendix F. 


4.1.2.3 Porosity and Percent Saturation 


Porosity was determined as part of the analysis of Ksat on the same 5 samples described in Section 
4.1.2.2.  Percent saturation was calculated by dividing volumetric moisture content by porosity.  
Porosity and percent saturation are summarized in Table 3. 


4.1.2.4 Unsaturated Hydraulic Properties 


Using standard test method ASTM D6836, moisture characteristic curves were determined for 
tailing samples LTB-1 (20.5’-21’), UTB-1 (20.5’-21’), and UTB-2 (30.5’-31’) that show the 
relationship of moisture retention to changes in pressure head applied to the samples.   
Appendix F provides the complete testing data, including the characteristic curves.  Table 3 
summarizes the calculated unsaturated hydraulic properties (van Genuchten parameters) for the 
samples and the estimated unsaturated hydraulic conductivity (Kunsat) of the samples at their 
respective in-situ volumetric moisture contents.  The Kunsat values were estimated from the 
characteristic curves in Appendix F, relating moisture content to unsaturated hydraulic 
conductivity.  As Ksat was not determined by ATT on the unsaturated hydraulic properties 
samples, an estimate of Ksat for the three samples was determined by averaging the Ksat values 
on three of the four samples where Ksat was determined.  Sample LTB-1 40.5’-41’ was excluded 
from the average as an outlier since the material is a silt (ML) with a higher Ksat as opposed to the 
lower Ksat values of the clay samples (CL).  The van Genuchten parameters summarized in Table 
3 were calculated by the DBS&A laboratory using the ATT characteristic curves.  Appendix E 
includes the DBS&A analysis of the ATT data on the tailing samples.  
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5.0 CHARACTERISTICS OF THE CLOSED TAILINGS 
IMPOUNDMENTS PROFILES 


This section provides a summary of the characteristics of the closed tailing impoundment profiles 
at the locations of the boreholes based upon the data gathered for this Investigation. Additionally, 
this section presents preliminary data collected from the piezometers and lysimeters. 


5.1 Cover Characteristics 
The as-built physical characteristics of the final covers placed on top of the tailing impoundments 
are described in the Completion Report.  The Soil Boring Logs in Appendix D provide detailed 
information about the final covers at four specific locations as described in Section 3. 


Figure 3 compares as-built cover characteristics with the characteristics of the cover at the four 
boring locations described in this GIR (“as-drilled”).  The “as-built” soil profiles illustrate average 
conditions described in Section 5.5 of the Completion Report and reflect the profile geometry 
described in Section 2.2.  In total, four distinct average as-built cover profiles are presented in 
Figure 3 for the UTI (both outside the former evaporation cell and within the former evaporation 
cell), and the LTI (also both outside the former evaporation cell and within the former evaporation 
cell).  Comparative borings were drilled through the UTI (outside the former evaporation cell 
[UTB-2] and within the former evaporation cell [UTB-1]), and the LTI (outside the former 
evaporation cell [LTB-2], and within the former evaporation cell [LTB-1]).  Profiles for the as-
drilled locations were developed from the Soil Boring Logs in Appendix D. 


The Completion Report describes layering of the as-built final cover (from the surface down to top 
of tailing) as rock, silt, clay, and waste rock.  To the extent possible, layers of the final cover for 
the as-drilled profiles were also subdivided into rock, silt, clay, and waste rock to compare the as-
drilled profiles with the as-built profiles.  To assist with the comparison, selected laboratory index 
properties (dry density, gravimetric moisture content, plasticity index (PI) and USCS 
classification) were summarized for each of the profiles shown in Figure 3.  For the as-built 
profiles, the index values represent arithmetic mean values included in the sections of the 
Completion Report noted on Figure 3.  Index values presented in Figure 3 for the as-drilled 
profiles are arithmetic means of the laboratory data summarized in Table 2. 


With only minor exceptions, the cover material for both the LTI and UTI is a lean clay (CL) with 
varying amounts of sand (sCL or CLs), which applies to the silt, clay, and waste rock components 
of the covers.  In some cases, a distinction can be made between “silt” and “clay” as it has been 
described in the Completion Report by comparing mean PI values.  As examples, the as-drilled 
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profiles for UTB-1, UTB-2, and LTB-2 indicate average PI values for the “silt” are much lower 
than the “clay” while USCS classifications are both CL (except for LTB-2 which has a CH 
classification for the “clay”). 


The total thicknesses of the as-drilled cover profiles closely match the as-built profiles except for 
LTB-1, which has a total thickness of 175.5 inches (14.6 ft) as compared to the average total 
thickness of 78.5 inches (6.5 ft) for the as-built LTI reclaimed evaporation cell profile (see Figure 
3).  Near LTB-1, 2 to 6 ft of additional materials were placed as part of the cover to reach proper 
final grade (Guersney 2003, Section 5.5.1.6) which explains the thicker cover sequence at that 
location.  No compaction testing was done on the lower fill material on top of the tailings within 
this area, which likely accounts for the relatively low dry-densities of the fill lower in the profile. 


5.2 Tailing Characteristics 
Figure 4 illustrates simplified as-drilled profiles of the tailings at the four soil boring locations.  
The texture of the tailings is very consistently a lean clay (CL) with varying amounts of sand (sCL 
or CLs). The in-place dry-density of the tailings is also consistent, averaging near 104 pounds per 
cubic foot (pcf) except for LTB-2, which is heavily skewed by a very low density of 87.6 pcf at a 
depth of 6.5 to 7 ft below the surface.  Similarly, the PI of the tailings is very consistent with an 
average near 13; again, except for LTB-2, which has an average PI of 25. The saturation percentage 
is also very consistent averaging in the mid-to-upper 90s. 


As described in Section 2.2 and included as Appendix A, Dames and Moore (1980) drilled boring 
B1 through the LTI at a location that closely coincides with LTB-1 drilled for this Investigation.  
The Log of Boring for B1 in Appendix A shows tailing from approximately 2.5 ft to 47 ft below 
the surface, or a total thickness of approximately 44.5 ft, which is 10 ft less thickness than LTB-1 
(see Appendix B and Figure 3).  Between 1979, when B1 was drilled, and the end of operations 
at the Site in 1989, additional tailings were added, which accounts for the difference in thickness.  
Dames and Moore (1980) described the texture of the tailings as a lean silt (ML) rather than a lean 
clay (CL).  Additionally, (as described previously in Section 2.2 and shown in the cross section in 
Appendix A), the tailings in LTI were saturated with a downward hydraulic gradient.  This 
contrasts with the information obtained during this Investigation that shows the tailings are only 
partially saturated. 


5.3 Piezometer and Lysimeter Data 
Since completion of the piezometers and lysimeters, the piezometers have been sounded on several 
occasions for water levels, and the lysimeters have been sampled for pore water.  This section 
summarizes the data collected from the piezometers and lysimeters as of the date of this GIR. 
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5.3.1  Piezometers LTZ-1 and UTZ-1 
The lower tailing piezometer (LTZ-1) was installed on August 3, 2016 with a total depth of 60.67 
ft below top of casing (btoc). The fluid depth was measured the following morning on August 4, 
2016, with a water level probe at 59.66 ft btoc; indicating that fluids had entered LTZ-1 overnight, 
resulting in a water column of approximately 1 ft.  Fluid depth was measured again that afternoon 
at 59.68 ft btoc, showing no significant increase. On August 5, 2016, the fluid depth of LTZ-1 was 
measured at 59.80 ft btoc and then purged using a disposable bailer.  Purge water was analyzed in 
the field using a YSI water quality meter for pH (9.28), dissolved oxygen (DO) (2.0 mg/L), 
oxidation-reduction potential (ORP) (122.4 millivolts [mV]), and specific conductance (4,206 
microSiemens per centimeter [µS/cm]). The purge water was light brown. 


The fluid level in LTZ-1 was gauged again on August 6, 2016 at 60.11 ft depth. Purging of the 
remaining 0.56 ft water column was attempted; however, it was difficult to remove the entire 
volume with a bailer.  Depth to water was measured during subsequent monitoring events on 
September 14 and October 10 of 2016 at 60.41 ft and 60.43 ft respectively. These measurements 
indicate that LTZ-1 contained insufficient water for sampling and had not recharged since the 
purge after completion. It is therefore assumed that the initial 1 ft water column was a result of 
piezometer construction fluids in contact with the tailings as opposed to actual tailing saturation.  


The upper tailing piezometer (UTZ-1) was installed on August 4, 2016, with a total depth of 50.70 
ft btoc. UTZ-1 was dry on the following day and continued to be measured as dry during the 
September and October monitoring events.  Both piezometers will continue to be monitored during 
future field events, but information collected to date indicates the tailings are not saturated at LTZ-
1 and UTZ-1. 


5.3.2 Lysimeters LTY-2 and UTY-2 
Approximately one week of continuous vacuum pumping and sampling is necessary per lysimeter 
to obtain the total sample kit volume of 1 liter of pore fluid from the tailings to run lab analyses.    
Two samples were collected from the upper tailing lysimeter (UTY-2) during the September and 
October 2016 monitoring events.   Select parameters of preliminary data collected from UTY-2 
are shown in Table 4.  Lab reports containing additional UTY-2 analytes are included in  
Appendix G. 


The high pH levels of the tailing pore water samples are assumed to be a result of the alkaline 
leach process used to extract uranium during milling. The initial sample collected from UTY-2 in 
September with lower concentrations of conductivity, uranium, total dissolved solids, and sulfate 
was likely partially diluted with construction fluids, such as the de-ionized (DI) water used in the 
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silica flour slurry and in setting the bentonite during lysimeter installation.  Samples will continue 
to be collected until these parameters stabilize.  


During the September field event, the lower tailing lysimeter (LTY-2) produced only about 10 
milliliters (mL) of fluid after a full day of vacuum pumping, which is an insufficient volume for 
sampling or collecting field parameters.  This result suggested that the tailings might be dry at this 
location or that hydraulic contact with the porous cup of the lysimeter and surrounding tailings had 
been lost.  


Hydraulic contact was successfully restored during the October field event by pumping distilled 
water into the lower chamber of LTY-2.  Time did not permit a sample to be collected from  
LTY-2 for lab analysis; however, enough volume was obtained to measure field parameters which 
included a pH of 9.14 and specific conductance of 7,133 µS/cm.  The distilled water used in the 
experiment to restore hydraulic contact had a pH of 7.1 and conductivity of 11.2 µS/cm. This data 
proves that the water pumped out of the lysimeter at the end of the week was mixing with tailing 
pore fluid.  Ideally, a full sample volume will be collected from LTY-2 during subsequent 
monitoring event(s).  
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1. As-Built profiles developed from information in Guernsey 2003, Section 5.5, as follows:
    - UTI outside of evaporation cell - Section 5.5.1.1
    - LTI outside of evaporation cell - Section 5.5.1.2
    - UTI reclaimed evaporation cell - Section 5.5.1.6
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       - dry density and gravimetric moisture (sand cone/oven dry) - Not Available (NA)
       - plasticity index (PI) and USCS classification - Table 5.5-26
4. As-Drilled profiles developed from Soil Boring Logs (Appendix D)
5. As-Drilled soil properties indicated are mean values from “N” number of samples as summarized in Table 2
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Table 1. Summary of Tests Performed on Cover Samples 
Geotechnical Investigation Report 


Rio Algom Mining, LLC Lisbon Utah Facility, Upper and Lower Tailing Impoundments, San Juan County, Utah 


 


        Saturated                             
  Initial Soil Hydraulic Moisture Particle Specific   


Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Atterberg


Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C Limits 


LTB-1 (0"-12") X                             X       X 


LTB-1 (12"-18") X X     X   X X   X X     X   X       X 


LTB-1 (18"-24") X X                           X       X 


LTB-1 (30"-36") X X                           X       X 


LTB-1 (42"-48") X X                           X       X 


LTB-1 (54"-60") X X                           X       X 


LTB-1 (66"-72") X X     X                     X       X 


LTB-1 (7.5'-8')                                         


LTB-1 (8.5'-9') X X                           X       X 


LTB-1 (9.5'-10')                                         


LTB-1 (10.5'-11')                                         


LTB-1 (13.5'-14') X X                           X       X 
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Table 1. Summary of Tests Performed on Cover Samples (Continued) 
Geotechnical Investigation Report 


Rio Algom Mining, LLC Lisbon Utah Facility, Upper and Lower Tailing Impoundments, San Juan County, Utah 


        Saturated                             
  Initial Soil Hydraulic Moisture Particle Specific   


Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Atterberg


Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C Limits 


LTB-2 (0-6") X                             X       X 


LTB-2 (6"-12") X X   X     X X   X X     X   X       X 


LTB-2 (12"-18") X                             X       X 


LTB-2 (30"-36") X X                           X       X 


LTB-2 (42"-48") X X     X                     X       X 


LTB-2 (54"-60") X X                           X       X 


UTB-1 (0"-6") X                             X       X 


UTB-1 (6"-12") X X     X                     X       X 


UTB-1 (12"-18") X                             X       X 


UTB-1 (18"-24") X X                           X       X 


UTB-1 (24"-30") X                             X       X 


UTB-1 (30"-36") X X     X   X X   X X     X   X       X 


UTB-1 (36"-42") X                             X       X 


UTB-1 (42"-48") X X                           X       X 


UTB-1 (4'-4.5') X                             X       X 


UTB-1 (50.5'-51') X X     X                     X       X 
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Table 1. Summary of Tests Performed on Cover Samples (Concluded) 
Geotechnical Investigation Report 


Rio Algom Mining, LLC Lisbon Utah Facility, Upper and Lower Tailing Impoundments, San Juan County, Utah 


        Saturated                             
  Initial Soil Hydraulic Moisture Particle Specific   


Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Atterberg


Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C Limits 


UTB-2 (0-6") X                             X       X 


UTB-2 (6"-12") X X     X                     X       X 


UTB-2 (18"-24") X X                           X       X 


UTB-2 (30"-36") X X     X   X X   X X     X   X       X 


UTB-2 (42"-48") X X                           X       X 


UTB-2 (36.5'-37') X X     X                     X       X 


1  G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method 
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall 
3  HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity 
Box,  
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity 
4  DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer 
5  F = Fine (<4.75mm), C = Coarse (>4.75mm) 


 


 


 







Sample 
Type b Grav (%) Vol (%)


Porosity 
(%)


Saturation 
(%)


Kunsat @ 
m % e α (cm-1) Ν


Θr 


(% vol)
Θs 


(% vol)
LTB-1
0"-12" A 15.5 NA NA 11 NA sCL Sandy lean clay NA NA


12"-18" r 18.7 32.4 108.4 14 5.3E-07 sCL Sandy lean clay 34.5 94.1 2.0E-08 0.0023 1.2256 0 34.38
18"-24" r 18.2 32.2 110.7 11 NA sCL Sandy lean clay 33.1 97.4
30"-36" r 17.3 30.5 109.8 12 NA sCL Sandy lean clay 33.7 90.6
42"-48" r 19.5 32.2 103.2 11 NA sCL Sandy lean clay 37.6 85.5
54"-60" r 21.9 35.5 101.2 10 NA sCL Sandy lean clay 38.8 91.4
66"-72" r 23.4 38.2 102.1 12 1.9E-06 sCL Sandy lean clay 38.3 99.9
8.5'-9' r 30.7 45.1 91.6 12 NA CLs Lean clay with sand 44.7 100.9


13.5'-14' r 42.5 51.4 75.4 12 NA sCL Sandy lean clay 54.4 94.4
LTB-2
0"-6" A 15.7 NA NA 12 NA CLs Lean clay with sand NA NA


6"-12" r 8.7 14.5 103.7 11 1.2E-04 CLs Lean clay with sand 37.3 38.9 7.5E-11 0.0066 1.2139 0 36.82
12"-18" A 10.2 NA NA 13 NA CL Lean clay NA NA
30"-36" r 13.9 23.1 103.8 28 - CH Fat clay 37.2 62
42"-48" r 13.6 25.0 114.4 14 3.2E-05 sCL Sandy lean clay 30.8 81.1
54"-60" r 12.4 16.8 84.5 9 - SC Clayey sand 49.0 34.4
UTB-1
0"-6" A 15.2 NA NA 20 NA sCL Sandy lean clay NA NA


6"-12" r 15.1 26.4 109.3 14 3.7E-07 CLs Lean clay with sand 33.9 77.8
12"-18" A 13.4 NA NA 13 NA sCL Sandy lean clay NA NA
18"-24" r 22.7 36.1 99.1 22 NA CLs Lean clay with sand 40.1 90.0
24"-30" A 18.3 NA NA 15 NA CLs Lean clay with sand NA NA
30"-36" r 18.3 31.6 107.8 36 5.2E-08 CH Fat clay 34.9 90.7 4.0E-10 0.0005 1.2638 0 38.52
36"-42" A 10.3 NA NA 29 NA GC Clayey gravel NA NA
42"-48" r 8.2 14.2 108.5 11 NA SC Clayey sand 34.4 41.3
4'-4.5' A 20.7 NA NA 29 NA CLs Lean clay with sand NA NA


50.5'-51' r 15.6 28.3 113.1 NA 4.0E-07 SM Silty sand 31.6 89.4
UTB-2
0"-6" A 11.3 NA NA NA NA sMLg Sandy silt with gravel NA NA


6"-12" r 16.2 25.8 99.2 21 2.5E-06 sCL Sandy lean clay 40 64.5
18"-24" r 16.7 28.0 104.7 10 NA sCL Sandy lean clay 36.7 76.4
30"-36" r 18.8 30.5 101.4 26 1.4E-05 CLs Lean clay with sand 38.7 78.8 1.8E-08 0.0046 1.2033 0 40.46
42"-48" r 19.6 31.1 99.0 22 NA sCL Sandy lean clay 40.2 77.4
36.5'-37' r 13.3 23.6 111.1 NA 6.7E-06 MLs Silt with sand 32.8 71.9
Notes: See Appendix E for complete laboratory report by Daniel B Stephens & Associates, Inc.; NA = not analyzed


a LTB = Lower Tailing Boring; UTB = Upper Tailing Boring (See Figure 2 for locations).
br=ring sample; A = bulk auger sample
c pcf = pounds per cubic foot
d Saturated Hydraulic Conductivity (centimeters per second)
e Unsaturated hydraulic conductivity (centimeters per second) at in-place volumetric moisture content


Sample ID a
Dry Density 


(pcf) c


Unsaturated Hydraulic PropertiesMoisture Content
Placticity 


Index 
Ksat 


(cm/s) d
USCS 


Classification USCS Description


Table 2. Summary of Geotechnical Testing Laboratory Results for Tailing Impoundment Cover Samples
Geotechnical Investigation Report


Rio Algom Mining, LLC Lisbon Utah Facility, Upper and Lower Tailing Impoundments, San Juan County, Utah
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Sample ID a Grav (%) Vol (%) Porosity (%)
Saturation 


(%)
Kunsat 
@ m % e α (cm-1) Ν Θr (% vol) Θs (% vol)


LTB-1
20.5'-21' r 25.1 41.7 103.5 26 4.9E-07 CL Lean Clay 1.0E-07 0.0005 1.3268 0 0.42
25.5'-26' r 24.0 40.1 104.3 14 CL Lean Clay 
30.5'-31' r 21.8 37.4 107.0 11 CL Lean Clay 
35.5'-36' r 32.7 51.1 97.6 12 CL Lean Clay 
40.5'-41' r 23.5 38.8 102.8 4 3.7E-05 ML Silt 39 99.5
50.5'-51' r 15.6 26.4 105.7 15 CL Lean Clay 
55.5'-56' r 21.4 37.2 108.5 12 CL Lean Clay  
60.5'-61' r 20.5 35.5 107.8 12 2.4E-07 CL Lean Clay with Sand 36.6 97


LTB-2
6.5'-7' r 36.6 51.4 87.6 27 CL Lean Clay with Sand


15.5'-16' r 25.9 41.7 100.5 23 9.4E-07 CL Lean Clay 40.2 96.4


UTB-1
10.5'-11' r 26.5 43.1 101.6 14 CL Lean Clay with Sand
15.5'-16' r 23.9 39.1 102.1 12 CL Lean Clay with Sand
20.5'-21' r 24.8 41.5 104.5 23 4.9E-07 CL Lean Clay 2.8E-08 0.0006 1.2555 0 0.44
30.5'-31' r 22.9 39.1 106.3 11 3.9E-07 CL Lean Clay with Sand 37.3 95.4
35.5'-36' r 21.7 37.6 108.4 12 CL Lean Clay 
45.5'-46' r 22.8 38.8 106.3 10 3.5E-07 CL Lean Clay 38.1 98.2


UTB-2
10.5'-11' A 21.8 NA NA 16 CL Lean Clay with Sand
15.5'-16' r 21.3 36.7 107.5 15 CL Lean Clay with Sand
20.5'-21' A 22.9 NA NA 15 CL Lean Clay with Sand
25.5'-26' r 28.4 43.9 96.6 13 CL Lean Clay with Sand
30.5'-31' r 21.6 37.4 108.3 10 4.9E-07 CL Lean Clay with Sand 8.5E-09 0.0036 1.1595 0 0.40


Notes: See Appendix E for complete laboratory report by Advanced Terra Testing (ATT).; NA = not analyzed
a LTB = Lower Tailing Boring; UTB = Upper Tailing Boring (See Figure 2 for locations).
br=ring sample; A = bulk auger sample
c pcf = pounds per cubic foot
d Saturated hydraulic conductivity (centimeters per second) - bold value is estimated  (equal to arithmetic mean of other Ksat values excluding LTB-1 40.5'-41')
e Unsaturated hydraulic conductivity (centimeters per second) at in-place volumetric moisture content


Table 3. Summary of Geotechnical Testing Laboratory Results for Tailing Impoundment Tailing Samples
Geotechnical Investigation Report


Rio Algom Mining, LLC Lisbon Utah Facility, Upper and Lower Tailing Impoundments, San Juan County, Utah


Unsaturated Hydraulic Properties


Dry 
Density 
(pcf) c


Plasticity 
Index Ksat (cm/s) d USCS Classification


Sample 
Type USCS Description


Moisture Content
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Table 4. Select Parameters of Preliminary Data Collected From UTY-2 
Geotechnical Investigation Report 


Rio Algom Mining, LLC Lisbon Utah Facility, Upper and Lower Tailing Impoundments, San Juan County, Utah 
 


     Page 1 of 1 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Notes: 
    µS/cm = microSiemens per centimeter 
    mg/L = milligrams per liter 
 


Date Sampled (UTY-2) 9/16/2016 10/12/2016 


pH 10.36 10.12 


Specific Conductance (µS/cm) 10,445 27,093 


Uranium (mg/L) 65.20 158 


Total Dissolved Solids (mg/L) 16,700 21,700 


Sulfate (mg/L) 5290 9,630 







 


 
 


 


APPENDIX A 
Selected Pages from Dames & Moore Report, January 18, 1980 


  























 


 
 


 


APPENDIX B 
Selected Photographs 


  







 DATE:  BY:  SCALE:


 FILE:


8 Dec 16 LMC NA
 REV:


NOTE: all photographs taken  8.4.16


Photo B-1-1.  Drill rig access to LTI. Photo B-1-2. Setting up to drill LTB-1. Photo B-1-3. EnviroDrill HSA CME 75 drill rig at LTB-1. Photo B-1-4. INTERA sample table at LTB-1.


Photo B-1-5. Stainless steel ring samples of 42”-48” interval. Photo B-1-6. Stainless steel ring samples of 7.5-8’ intrerval. Photo B-1-7. Stainless steel ring samples of 8.5-9’ interval. Photo B-1-8. Stainless steel ring samples of 10.5’-11’ interval.


Photo B-1-9. Stainless steel ring samples of 20.5’-21’ interval. Photo B-1-10. Stainless steel ring samples of 40.5’-41’ interval.. Photo B-1-11. Stainless steel ring samples of 55.5’-56’ interval.. Photo B-1-12. Stainless steel ring samples of 60.5’-61’ interval.


FIGURE B-1.  SELECTED PHOTOGRAPHS
OF DRILLING AND SAMPLING LTB-1


S:\ABQ\RIO-Lisbon-Engineering\Cover Assessment\Characterization\
DrillingPhotoLogs\Photos1.cdr


Rio Algom Mining
Lisbon Utah Facility


INTERA INCORPORATED
6000 Uptown Boulevard, Suite 220


Albuquerque, NM  87110


Phone 505-246-1600
 www.intera.com







 DATE:  BY:  SCALE:


 FILE:


9 Dec 16 LMC NA
 REV:


NOTE: all photographs taken  8.4.16


Photo B-2-1.  Setting up to drill and sample UTB-1. Photo B-2-2. Stainless steel ring samples of UTB-1 30”-36” interval. Photo B-2-3. UTB-1 sample collection. Photos B-2-4 and 5. UTB-1 sample 42”-48” and miscellaneous cover sample spoils.


Photos B-2-6 and 7. Stainless steel ring sample of UTB-1 35’-35.5’” interval. Photo B-2-8. INTERA sample table at UTB-1. Photo B-2-9. Stainless steel ring samples of UTB-2 6”-12”’ interval. Photo B-2-10. Stainless steel ring samples of UTB-2 30.5’-31’ interval.


Photo B-2-11. Setting up to drill and sample LTB-2. Photo B-2-12. Stainless steel ring sample of LTB-2 54”-60” interval. Photo B-2-13. Stainless steel ring samples of LTB-2 15.5’-16’ interval. Photo B-2-14. INTERA sample table at LTB-2.


FIGURE B-2.  SELECTED PHOTOGRAPHS
OF DRILLING AND SAMPLING UTB-1, UTB-2
AND LTB-2


S:\ABQ\RIO-Lisbon-Engineering\Cover Assessment\Characterization\
DrillingPhotoLogs\Photos2.cdr
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 DATE:  BY:  SCALE:


 FILE:


9 Dec 16 LMC NA
 REV:


NOTE: all photographs taken  8.4.16 TO 8.6.16


Photo B-3-1.  Installing sand pack in LTZ-1. Photo B-3-2. Installing annular fill above bentonite/sand in LTZ-1. Photo B-3-3. Bentonite pellets at surface in LTZ-1. Photo B-3-4. Water level sounder in LTZ-1.


Photo B-3-5. Pre-soaking lysimeter intake (typ). Photo B-3-6. Lysimeter assembly prior
to installation (typ).


Photo B-3-8. Installation of lysimeter assembly in UTY-2. Photo B-3-9. Lysimeter assembly installed in UTY-2.


Photo B-3-10. Installtaion of silica flour slurry
around lysimeter intake, UTY-2.


Photo B-3-11. Lysimeter stabilized in boring
while silica four around intake sets up, UTY-2.


Photo B-3-12. Installing annular backfill in UTY-2 above sand. Photo B-3-13. Complete lysimeter LTY-2 and vacuum pump.


FIGURE B-3.  SELECTED PHOTOGRAPHS
OF PIEZOMETER AND LYSIMETER
INSTALLATIONS (LTZ-1 AND UTY-2)


S:\ABQ\RIO-Lisbon-Engineering\Cover Assessment\Characterization\
DrillingPhotoLogs\Photos3.cdr
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Photo B-3-7. Mixing silica flour slurry (typ).







 DATE:  BY:  SCALE:


 FILE:


9 Dec 16 LMC NA
 REV:


NOTE: all photographs taken  8.3.16 TO 8.6.16


Photo B-4-1.  Cataloguing cover and tailing material samples. Photo B-4-2. Measuring activity of all material samples. Photo B-4-3. Drill rig tools and augers decontamination station. Photo B-4-4. Steam cleaning drill rig tools.


Photo B-4-5. Steam cleaning hollow-stem augers. Photo B-4-6. Measuring activity of tools and augers. Photo B-4-7. Containerized waste after boring completion (typ). Photo B-4-8. Containerized cuttings during drilling (typ).


FIGURE B-4.  SELECTED MISCELLANEOUS
PHOTOGRAPHS OF TAILING IMPOUNDMENT
CHARACTERIZATION ACTIVITIES
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DrillingPhotoLogs\Photos4.cdr
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Geotechnical Investigation Report 
Rio Algom Mining LLC, Lisbon Utah Facility – Upper and Lower Tailing Impoundments 
San Juan County, Utah C-1 December 30, 2016 
 


Appendix C 
 Drilling and Sampling Equipment and Procedures 


 
Drilling Equipment 
A truck-mounted, hollow-stem auger drill rig was used to drill the test soil borings. The 
outside diameter (OD) of the augers was 6 inches. 
 
Sampling Procedures 
Dynamically driven tube or ring samples were obtained at selected intervals in the borings 
using the ASTM D1586 procedures.  “Undisturbed” samples of soils were obtained with 
3-inch OD samplers lined with 2.42-inch ID stainless steel rings. The driving energy is 
typically recorded as the number of blows of a 140-pound hammer free-falling 30 inches 
needed to advance the samplers in 6-inch increments.  Standard blows are measured per 
foot of penetration and are recorded on the soil boring logs. The ring or tube samples are 
labeled and placed in watertight containers to maintain field moisture contents for 
laboratory testing. When required for testing, larger bulk samples are taken from auger 
cuttings. 
 
Boring Logs 
Drilling operations are directed by an INTERA Incorporated engineer(s) who examine(s) 
soil recovery and prepares soil boring logs. Soils are visually classified in accordance with 
the Unified Soil Classification System (USCS) (ASTM D2487).  Appropriate USCS group 
symbols are shown on the boring logs as determined by the testing laboratory. 
 
Terminology Used to Describe the Relative Density of Soils 
The terminology used on the boring logs to describe the relative density, consistency, or 
firmness of soils relative to the standard penetration resistance is shown below.  The 
standard penetration resistance (N) in blows per foot is obtained using the ASTM D1586 
procedure. 
 
Terminology to describe cohesionless, uncemented sands and sand-gravel mixtures: 


 
N Relative Density 


0-4 Very Loose 
5-10 Loose 
11-30 Medium Dense 
31-50 Dense 
50+ Very Dense 


 







 
 
 


 
 


Geotechnical Investigation Report 
Rio Algom Mining LLC, Lisbon Utah Facility – Upper and Lower Tailing Impoundments 
San Juan County, Utah C-2 December 30, 2016 
 


 
Terminology to describe partially saturated and/or cemented soils that commonly occur in 
the Southwest, including clays, cemented granular materials, silts, and silty and clayey 
granular soils: 
 


N Relative Density 
0-4 Very Soft 
5-8 Soft 


9-15 Moderately Firm 
16-30 Firm 
31-50 Very Firm 
50+ Hard 


 


Standards Referenced 
ASTM D1586-08a Standard Test Method for Standard Penetration Test (SPT) and Split-
Barrel Sampling of Soils. 


ASTM D2487-11 Standard Practice for Classification of Soils for Engineering Purposes 
(Unified Soil Classification System). 
 


 







APPENDIX D 
Soil Boring Logs 







LOGGED BY
DRILLER
DATE COMPLETED
RIG/BORING TYPE
SURFACE ELEVATION
PROJECT
PROJECT NUMBER
LOCATION


GROUNDWATER


 DEPTH    HOUR     DATESAMPLE TYPE
A - Auger cuttings: NR = No recovery
s - 2” OD 1.38” ID tube sample
u - 3” OD 2.42” ID tube sample
r -  3” OD 2.42” ID ring sample


59.66(a) 8.4.16


L Coons
EDI; J Aguirre


8.4.16
CME 75 - HSA


Lisbon Tailing Characterization


RIOAL.M001.LISBON Task F-4.2


Lower Tailing Impoundment


0848


Locking Expanding Cap


Ground Surface (Elev xxxx.xx)
Rock Surface


Hydrated Bentonite Pellets


2-in Dia Sch 40 PVC TFJ
Casing


Silty Sand (local borrow)


0.010 Mill Slot 2-in Dia
Sch 40 PVC Screen


PVC Bottom Cap (point)


+0.63
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-31.0’
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PIEZOMETER
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(a) Below TOC (see NOTE 1)
(b) Below TOC (see NOTE 2)
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Comments Visual Field Classification


55


TD @ 61’ w/ sampler


Surface: 1/2” - 2” dia crushed limestone rock (3” thick)
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LTB - 1


2,3


Soft to moderately firm; black
inclusions (organics?) @ 55”-60”


Cover Fill: Clay; fine sandy, dark reddish brown (5YR3/2)
   w/ gray, red, and yellow inclusions; moist to v. moist


X
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SOIL BORING LOG


Soft to very soft


K
sa


t 
(c


m
/s


e
c)


A


A
32.751.197.6


60


L
a


b
 M


o
is


tu
re


(%
 V


o
l)


Rio Algom Mining, LLC
Lisbon Utah Facility


FIGURE D-1.  Boring Log and Piezometer
Completion Detail - LTI-1


 DATE:  BY:  SCALE:


 FILE:


12 Sep 16 LMC NA
 REV:


S:\ABQ\RIO-Lisbon-Engineering\Cover Assessment\Characterization\
BoringLogs\LTB-1F.cdr
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Soft to very soft


Gamma 8-10K cpm


Moderately firm to firm; black
organics and fibrous roots @
8.5 - 9’”


Gamma 8-10K cpm; rock in
drive shoe


Cover Fill: Silty clay/clayey silt; greyish brown (2.5Y5/2)
   w/ yellow and black organic inclusions; v. moist to wet


Cover Fill: Clay; fine sandy; dark reddish gray
   (5YR4/2) w/ yellow and black organic inclusions; moist


Gamma 28K cpm


r


A
A


Cover Fill: Clay; dark reddish gray (5YR4/2)
   moist


Tailing Fill: Clay; very fine sandy to silt; gray (5YR5/1); moistX


Gamma 47K cpm Tailing Fill: Clay; very fine sandy to silt; grayish brown (10YR5/2);
   very moist


Gamma 66K cpm Tailing Fill: Clay; very fine sandy to silt; grayish brown (10YR5/2);
   very moist to wet


Gamma 76K cpm


Gamma 78K cpm


Gamma 81K cpm; saturated
@40.5’


Gamma 125K cpm


Gamma 120K cpm


Gamma 120K cpm


Gamma 55K cpm


Tailing Fill: Silt; very fine sandy; dark gray (GLEY-1/4/N); wet
   to saturated


Tailing Fill: Silt; very fine sandy; very dark grayish olive
  (10Y3/2); wet


Tailing Fill: Clay; very fine sandy to silt; very dark gray
(GLEY-1/3/N); wet


r
Sandstone; pale yellow (5Y/8/2); weathered


X


X
X


X
X


X
X
X
X


X
X
X
X


X
X
X
X


10-20 Silica Sand


10-20 Silica Sand


Hydrated Bentonite Pellets3.0’


-38.0’


22.0’


20.0’


NOTES
1. Measured following well completion
2. Measured following bailing on 8.5.16
3. Geotechnical laboratory analyses:
     - DBS&A (cover samples)
     - Advanced Terra Testing (tailing samples)
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Tailing Fill: Silty clay/clayey silt; very dark gray
(GLEY-1/3/N); wet


(1) 8 Dec 16
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Albuquerque, NM  87110


Phone 505-246-1600
 www.intera.com







LOGGED BY
DRILLER
DATE COMPLETED
RIG/BORING TYPE
SURFACE ELEVATION
PROJECT
PROJECT NUMBER
LOCATION


GROUNDWATER


 DEPTH    HOUR     DATESAMPLE TYPE
A - Auger cuttings: NR = No recovery
s - 2” OD 1.38” ID tube sample
u - 3” OD 2.42” ID tube sample
r -  3” OD 2.42” ID ring sample


L Coons
EDI; J Aguirre


8.6.16
CME 75 - HSA


Lisbon Tailing Characterization


RIOAL.M001.LISBON Task F-4.2


Lower Tailing Impoundment


Ground Surface (Elev xxxx.xx)
Rock Surface


Hydrated Bentonite Pellets


1.25-in Dia Sch 40 PVC
Casing Drop Pipe w/ Couplings


+2.85’
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Comments Visual Field Classification


55


TD @ 21’ w/ sampler


Surface: 1/2” - 2” dia crushed limestone rock (3-1/2” thick)
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LTB - 2


7,20 Cover Fill: Clay; fine sandy; reddish brown (2.5YR5/3 ) w/ 2-5%
   white inclusions; dryX
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Rio Algom Mining, LLC
Lisbon Utah Facility


FIGURE D-2.  Boring Log and Piezometer
Completion Detail - LTI-2


 DATE:  BY:  SCALE:


 FILE:


7 Sep16 LMC NA
 REV:
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BoringLogs\LTB-2F.cdr
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TD @ 51’ w/ sampler


Surface: 1/2” - 2” dia crushed limestone rock (3” thick)
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FIGURE D-3.  Boring Log and Piezometer
Completion Detail - UTI-1
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TD @ 37’ w/ sampler


Surface: 1/2” - 2” dia crushed limestone rock (3” thick)
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FIGURE D-4.  Boring Log and Piezometer
Completion Detail - UTI-2
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October 18, 2016 


                                                                                                               Daniel B. Stephens & Associates, Inc. 
                                                                                                              Soil Testing & Research Laboratory 
 4 4 0 0  A l a m e d a  B l v d .  N E ,  S u i t e  C  5 0 5 - 8 8 9 - 7 7 5 2  


 A l b u q u e r q u e ,  N M  8 7 1 1 3  F A X  5 0 5 - 8 8 9 - 0 2 5 8  


Larry Coons 
Intera, Inc. 
6000 Uptown NE, Suite 220 
Albuquerque, NM 87110 
(505) 379-9539 
 
Re: DBS&A Laboratory Report for the Intera, Inc. Lisbon, Utah Project 
 
Dear Mr. Coons: 


Enclosed is the report for the Intera, Inc. Lisbon, Utah project samples.  Please review this report 
and provide any comments as samples will be held for a maximum of 30 days.  After 30 days 
samples will be returned or disposed of in an appropriate manner.  
 
All testing results were evaluated subjectively for consistency and reasonableness, and the results 
appear to be reasonably representative of the material tested.  However, DBS&A does not assume 
any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee 
that these data are fully representative of the undisturbed materials at the field site.  We recommend 
that careful evaluation of these laboratory results be made for your particular application. 


The testing utilized to generate the enclosed report employs methods that are standard for the 
industry.  The results do not constitute a professional opinion by DBS&A, nor can the results affect 
any professional or expert opinions rendered with respect thereto by DBS&A.  You have 
acknowledged that all the testing undertaken by us, and the report provided, constitutes mere test 
results using standardized methods, and cannot be used to disqualify DBS&A from rendering any 
professional or expert opinion, having waived any claim of conflict of interest by DBS&A.  


We are pleased to provide this service to Intera, Inc. and look forward to future laboratory testing 
on other projects.  If you have any questions about the enclosed data, please do not hesitate to call. 
 
Sincerely, 


DANIEL B. STEPHENS & ASSOCIATES, INC. 
SOIL TESTING & RESEARCH LABORATORY 


 
Joleen Hines 
Laboratory Supervising Manager 
 
Enclosure 
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Summary of Tests Performed


Saturated
Initial Soil Hydraulic Moisture Particle Specific Air


Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Perm- Atterberg Proctor
Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C eability Limits Compaction


LTB-1 (0"-12") X X X


LTB-1 (12"-18") X X X X X X X X X X


LTB-1 (18"-24") X X X X


LTB-1 (30"-36") X X X X


LTB-1 (42"-48") X X X X


LTB-1 (54"-60") X X X X


LTB-1 (66"-72") X X X X X


LTB-1 (7.5'-8')


LTB-1 (8.5'-9') X X X X


LTB-1 (9.5'-10')


LTB-1 (10.5'-11')


LTB-1 (13.5'-14') X X X X


LTB-2 (0-6") X X X


LTB-2 (6"-12") X X X X X X X X X X


1  G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Tests Performed (Continued)


Saturated
Initial Soil Hydraulic Moisture Particle Specific Air


Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Perm- Atterberg Proctor
Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C eability Limits Compaction


LTB-2 (12"-18") X X X


LTB-2 (30"-36") X X X X


LTB-2 (42"-48") X X X X X


LTB-2 (54"-60") X X X X


UTB-1 (0"-6") X X X


UTB-1 (6"-12") X X X X X


UTB-1 (12"-18") X X X


UTB-1 (18"-24") X X X X


UTB-1 (24"-30") X X X


UTB-1 (30"-36") X X X X X X X X X X


UTB-1 (36"-42") X X X


UTB-1 (42"-48") X X X X


UTB-1 (4'-4.5') X X X


UTB-1 (50.5'-51') X X X X X


1  G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Tests Performed (Continued)


Saturated
Initial Soil Hydraulic Moisture Particle Specific Air


Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Perm- Atterberg Proctor
Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C eability Limits Compaction


UTB-2 (0-6") X X X


UTB-2 (6"-12") X X X X X


UTB-2 (18"-24") X X X X


UTB-2 (30"-36") X X X X X X X X X X


UTB-2 (42"-48") X X X X


UTB-2 (36.5'-37') X X X X X


1  G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Notes


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &  A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


Sample Receipt:
Thirty-four samples were hand delivered on August 17, 2016.  One of the samples was received as 
loose material in a 1/4 full 1-gallon Ziploc bag, double bagged; and the remaining samples were 
received either in a 2.5" x 6" stainless steel sleeve sealed with endcaps and tape, or in a 2.5" x 6" 
plastic cylinder containing six 1" rings sealed with endcaps and tape.  Three of the samples were 
placed on hold, and the remaining samples were prepared for testing.


Sample Preparation and Testing Notes:
A portion of each sample was obtained for initial gravimetric water content analysis, particle size 
analysis (without hydrometer), and Atterberg limits testing.  Many of the samples were also 
subjected initial volumetric water content, dry bulk density, and calculated total porosity testing; 
several samples were also subjected to saturated hydraulic conductivity testing; and a few 
samples were also subjected to the hanging column and pressure chamber portions of moisture 
retention testing.  In all cases, testing material for these volume dependent analyses was obtained 
from adjacent material.  


Separate sub-samples were obtained from adjacent material for the dewpoint potentiometer and 
relative humidity chamber portions of the moisture retention testing for the applicable samples.  
After reviewing the test results it was determined that analysis by the dewpoint potentiometer test 
method was not appropriate for samples UTB-1 (30"-36") and UTB-2 (30"-36") and the dewpoint 
potentiometer test results for these two samples were not included in this report.


Porosity calculations are based on the use of an assumed specific gravity value of 2.65.
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Moisture 
Content


Dry Bulk 
Density


Dry Bulk 
Density


Dry Bulk 
Density


Dry Bulk 
Density


% 
Volume 
Change 


% of 
Initial 


Density
Dry Bulk 
Density


Dry Bulk 
Density


% 
Volume 
Change 


% of 
Initial 


Density
Sample Number (%, g/g) (g/cm3) (pcf) (g/cm3) (pcf) (%) (%) (g/cm3) (pcf) (%) (%)


LTB-1 (12"-18") 18.7 1.74 108.4 1.74 108.4 --- 100% 1.74 108.4 --- 100%


LTB-1 (66"-72") 23.4 1.64 102.1 1.64 102.1 --- 100% NA NA NA NA


LTB-2 (6"-12") 8.7 1.66 103.7 1.66 103.7 --- 100% 1.66 103.7 --- 100%


LTB-2 (42"-48") 13.6 1.83 114.4 1.83 114.4 --- 100% NA NA NA NA


UTB-1 (6"-12") 15.1 1.75 109.3 1.75 109.3 --- 100% NA NA NA NA


UTB-1 (30"-36") 18.3 1.73 107.8 1.66 103.4 +4.2% 96.0% 1.67 104.0 +3.6% 96.5%


UTB-1 (50.5'-51') 15.6 1.81 113.1 1.81 113.1 --- 100% NA NA NA NA


UTB-2 (6"-12") 16.2 1.59 99.2 1.59 99.2 --- 100% NA NA NA NA


UTB-2 (30"-36") 18.8 1.62 101.4 1.58 98.6 +2.9% 97.2% 1.62 101.4 --- 100%


UTB-2 (36.5'-37') 13.3 1.78 111.1 1.78 111.1 --- 100% NA NA NA NA


3Volume Change Post Drying Curve:  Volume change measurements were obtained throughout hanging column and pressure plate testing.  The 
'Volume Change Post Drying Curve' values represent the final sample dimensions after the last pressure plate point.  


Notes:
     "+" indicates sample swelling, "-" indicates sample settling, "---" indicates no volume change occurred, "NA" indicates not applicable.


Summary of Sample Preparation/Volume Changes


Initial Sample Data1
Volume Change
Post Saturation2


 Volume Change
Post Drying Curve3


1Initial Sample Data: The 'as received' dry bulk density and moisture content.
2Volume Change Post Saturation: Volume change measurements were obtained after saturated hydraulic conductivity testing.


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity


Moisture Content
As Received Remolded Dry Bulk Dry Bulk Wet Bulk Wet Bulk Calculated 


Gravimetric Volumetric Gravimetric Volumetric Density Density Density Density Porosity
Sample Number (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (pcf) (g/cm3) (pcf) (%)


LTB-1 (0"-12") 15.5 NA --- --- NA NA NA NA NA


LTB-1 (12"-18") 18.7 32.4 --- --- 1.74 108.4 2.06 128.7 34.5


LTB-1 (18"-24") 18.2 32.2 --- --- 1.77 110.7 2.10 130.8 33.1


LTB-1 (30"-36") 17.3 30.5 --- --- 1.76 109.8 2.06 128.8 33.7


LTB-1 (42"-48") 19.5 32.2 --- --- 1.65 103.2 1.97 123.3 37.6


LTB-1 (54"-60") 21.9 35.5 --- --- 1.62 101.2 1.98 123.4 38.8


LTB-1 (66"-72") 23.4 38.2 --- --- 1.64 102.1 2.02 126.0 38.3


LTB-1 (8.5'-9') 30.7 45.1 --- --- 1.47 91.6 1.92 119.7 44.7


LTB-1 (13.5'-14') 42.5 51.4 --- --- 1.21 75.4 1.72 107.5 54.4


LTB-2 (0-6") 15.7 NA --- --- NA NA NA NA NA


LTB-2 (6"-12") 8.7 14.5 --- --- 1.66 103.7 1.81 112.8 37.3


LTB-2 (12"-18") 10.2 NA --- --- NA NA NA NA NA


LTB-2 (30"-36") 13.9 23.1 --- --- 1.66 103.8 1.89 118.3 37.2


LTB-2 (42"-48") 13.6 25.0 --- --- 1.83 114.4 2.08 130.0 30.8


LTB-2 (54"-60") 12.4 16.8 --- --- 1.35 84.5 1.52 95.0 49.0
NA  =  Not analyzed
---  =  This sample was not remolded


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)


Moisture Content
As Received Remolded Dry Bulk Dry Bulk Wet Bulk Wet Bulk Calculated 


Gravimetric Volumetric Gravimetric Volumetric Density Density Density Density Porosity
Sample Number (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (pcf) (g/cm3) (pcf) (%)


UTB-1 (0"-6") 15.2 NA --- --- NA NA NA NA NA


UTB-1 (6"-12") 15.1 26.4 --- --- 1.75 109.3 2.01 125.8 33.9


UTB-1 (12"-18") 13.4 NA --- --- NA NA NA NA NA


UTB-1 (18"-24") 22.7 36.1 --- --- 1.59 99.1 1.95 121.7 40.1


UTB-1 (24"-30") 18.3 NA --- --- NA NA NA NA NA


UTB-1 (30"-36") 18.3 31.6 --- --- 1.73 107.8 2.04 127.5 34.9


UTB-1 (36"-42") 10.3 NA --- --- NA NA NA NA NA


UTB-1 (42"-48") 8.2 14.2 --- --- 1.74 108.5 1.88 117.3 34.4


UTB-1 (4'-4.5') 20.7 NA --- --- NA NA NA NA NA


UTB-1 (50.5'-51') 15.6 28.3 --- --- 1.81 113.1 2.09 130.7 31.6


UTB-2 (0-6") 11.3 NA --- --- NA NA NA NA NA


UTB-2 (6"-12") 16.2 25.8 --- --- 1.59 99.2 1.85 115.4 40.0


UTB-2 (18"-24") 16.7 28.0 --- --- 1.68 104.7 1.96 122.2 36.7


UTB-2 (30"-36") 18.8 30.5 --- --- 1.62 101.4 1.93 120.5 38.7


UTB-2 (42"-48") 19.6 31.1 --- --- 1.59 99.0 1.90 118.4 40.2


UTB-2 (36.5'-37') 13.3 23.6 --- --- 1.78 111.1 2.02 125.8 32.8
NA  =  Not analyzed
---  =  This sample was not remolded


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Summary of Saturated Hydraulic Conductivity Tests


Oversize 
Corrected


Ksat Ksat Method of Analysis
Sample Number (cm/sec) (cm/sec) Constant Head Falling Head


LTB-1 (12"-18") 5.3E-07 NA X


LTB-1 (66"-72") 1.9E-06 NA X


LTB-2 (6"-12") 1.2E-04 NA X


LTB-2 (42"-48") 3.2E-05 NA X


UTB-1 (6"-12") 3.4E-07 NA X


UTB-1 (30"-36") 5.2E-08 NA X


UTB-1 (50.5'-51') 4.0E-07 NA X


UTB-2 (6"-12") 2.5E-06 NA X


UTB-2 (30"-36") 1.4E-05 NA X


UTB-2 (36.5'-37') 6.7E-06 NA X


---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Moisture Characteristics
of the Initial Drainage Curve


Pressure Head Pressure Head Moisture Content
Sample Number (-cm water) (-bar) (%, cm3/cm3)
LTB-1 (12"-18") 0 0 35.9


55 0.054 33.8
149 0.146 32.2
337 0.33 29.2


1530 1.5 26.0
22946 22.5 15.7


146545 143.7 9.3
389462 381.9 6.6
848426 832 4.9


LTB-2 (6"-12") 0 0 36.8
10 0.010 36.7
36 0.035 36.3


130 0.127 32.4
337 0.33 28.2


1428 1.4 23.8
17439 17.1 14.3


279017 273.6 6.9
848426 832 4.6


UTB-1 (30"-36") 0 0 38.7 ‡‡


55 0.054 38.8 ‡‡


149 0.146 38.2 ‡‡


337 0.33 37.1 ‡‡


1530 1.5 35.0 ‡‡


848426 832 8.0 ‡‡


UTB-2 (30"-36") 0 0 40.3 ‡‡


16 0.015 40.2 ‡‡


61 0.060 39.1 ‡‡


126 0.124 38.1 ‡‡


337 0.33 34.0
848426 832 7.6


‡‡ Volume adjustments are applicable at this matric potential (see data sheet for this sample).


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Summary of Calculated Unsaturated Hydraulic Properties


Oversize Corrected


Sample Number
α


(cm-1)
N


(dimensionless)
θr


(% vol)
θs


(% vol)
θr


(% vol)
θs


(% vol)


LTB-1 (12"-18") 0.0023 1.2256 0.00 34.38 NA NA


LTB-2 (6"-12") 0.0066 1.2139 0.00 36.82 NA NA


UTB-1 (30"-36") 0.0005 1.2638 0.00 38.52 NA NA


UTB-2 (30"-36") 0.0046 1.2033 0.00 40.46 NA NA


 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Summary of Particle Size Characteristics


Sample Number
d10


(mm)
d50


(mm)
d60


(mm) Cu Cc Method
ASTM


Classification
USDA


Classification


LTB-1 (0"-12") NA 0.064 0.084 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (12"-18") NA 0.051 0.072 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (18"-24") NA 0.073 0.11 NA NA WS Sandy lean clay s(CL) NA † (Est)


LTB-1 (30"-36") NA 0.065 0.092 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (42"-48") NA 0.056 0.080 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (54"-60") NA NA 0.058 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (66"-72") NA 0.057 0.087 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (8.5'-9') NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


LTB-1 (13.5'-14') NA NA 0.071 NA NA WS Sandy lean clay s(CL) NA † (Est)


LTB-2 (0-6") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


LTB-2 (6"-12") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material


Est  =  
d10


H      =  Hydrometer


   (d30)
2 WS  =  Wet sieve


(d10)(d60)


Cu  = 


Cc  = 


Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter 


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Particle Size Characteristics (Continued)


Sample Number
d10


(mm)
d50


(mm)
d60


(mm) Cu Cc Method
ASTM


Classification
USDA


Classification


LTB-2 (12"-18") NA NA NA NA NA WS Lean clay (CL) NA (Est)


LTB-2 (30"-36") NA NA NA NA NA WS Fat clay (CH) NA (Est)


LTB-2 (42"-48") NA NA 0.060 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-2 (54"-60") NA 0.086 0.14 NA NA WS Clayey sand (SC) NA (Est)


UTB-1 (0"-6") NA NA 0.053 NA NA WS Sandy lean clay s(CL) NA (Est)


UTB-1 (6"-12") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


UTB-1 (12"-18") NA NA 0.11 NA NA WS Sandy lean clay s(CL) NA (Est)


UTB-1 (18"-24") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


UTB-1 (24"-30") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


UTB-1 (30"-36") NA NA NA NA NA WS Fat clay (CH) NA (Est)


UTB-1 (36"-42") NA 0.079 0.44 NA NA WS Clayey gravel (GC) NA † (Est)


d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material


Est  =  
d10


H      =  Hydrometer


   (d30)
2 WS  =  Wet sieve


(d10)(d60)


Cu  = 


Cc  = 


Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter 


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Particle Size Characteristics (Continued)


Sample Number
d10


(mm)
d50


(mm)
d60


(mm) Cu Cc Method
ASTM


Classification
USDA


Classification


UTB-1 (42"-48") NA 0.086 0.17 NA NA WS Clayey sand (SC) NA (Est)


UTB-1 (4'-4.5') NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


UTB-1 (50.5'-51') NA 0.083 0.12 NA NA WS Silty sand (SM) NA (Est)


UTB-2 (0-6") NA 0.060 0.082 NA NA WS Sandy silt with gravel s(ML)g NA † (Est)


UTB-2 (6"-12") NA NA 0.075 NA NA WS Sandy lean clay s(CL) NA (Est)


UTB-2 (18"-24") NA 0.052 0.069 NA NA WS Sandy lean clay s(CL) NA (Est)


UTB-2 (30"-36") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


UTB-2 (42"-48") NA 0.070 0.10 NA NA WS Sandy lean clay s(CL) NA (Est)


UTB-2 (36.5'-37') NA NA NA NA NA WS Silt with sand (ML)s NA (Est)


d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material


Est  =  
d10


H      =  Hydrometer


   (d30)
2 WS  =  Wet sieve


(d10)(d60)


Cu  = 


Cc  = 


Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter 


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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% Gravel % Sand % Silt/Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, <0.002mm)


LTB-1 (0"-12") 0.6 43.4 56.0


LTB-1 (12"-18") 1.7 37.2 NA


LTB-1 (18"-24") 10.5 39.0 NA


LTB-1 (30"-36") 3.2 42.7 NA


LTB-1 (42"-48") 1.2 40.5 NA


LTB-1 (54"-60") 1.1 32.7 NA


LTB-1 (66"-72") 3.2 40.3 NA


LTB-1 (8.5'-9') 0.0 24.0 NA


LTB-1 (13.5'-14') 11.5 27.8 NA


LTB-2 (0-6") 0.7 14.4 NA


LTB-2 (6"-12") 0.0 20.2 NA


LTB-2 (12"-18") 0.1 14.2 NA


LTB-2 (30"-36") 0.5 7.2 NA


LTB-2 (42"-48") 0.0 30.8 NA


LTB-2 (54"-60") 2.2 51.8 NA


*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 


Percent Gravel, Sand, Silt and Clay*


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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% Gravel % Sand % Silt/Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, <0.002mm)


UTB-1 (0"-6") 8.2 23.6 NA


UTB-1 (6"-12") 0.4 22.0 77.6


UTB-1 (12"-18") 2.6 41.6 55.8


UTB-1 (18"-24") 4.5 25.3 70.2


UTB-1 (24"-30") 1.6 24.6 73.9


UTB-1 (30"-36") 0.5 6.5 93.0


UTB-1 (36"-42") 37.0 13.8 49.2


UTB-1 (42"-48") 6.3 45.8 47.9


UTB-1 (4'-4.5') 0.3 15.0 84.7


UTB-1 (50.5'-51') 0.0 52.6 47.4


UTB-2 (0-6") 15.9 27.1 57.0


UTB-2 (6"-12") 3.6 36.3 60.1


UTB-2 (18"-24") 0.4 36.7 63.0


UTB-2 (30"-36") 6.3 13.5 80.3


UTB-2 (42"-48") 0.0 48.0 52.0


UTB-2 (36.5'-37') 0.7 18.4 80.9


*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 


Summary of Particle Size Characteristics (Continued)


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Summary of Atterberg Tests


Sample Number Liquid Limit Plastic Limit Plasticity Index Classification


LTB-1 (0"-12") 26 15 11 CL


LTB-1 (12"-18") 28 14 14 CL


LTB-1 (18"-24") 26 15 11 CL


LTB-1 (30"-36") 27 15 12 CL


LTB-1 (42"-48") 26 15 11 CL


LTB-1 (54"-60") 27 17 10 CL


LTB-1 (66"-72") 27 15 12 CL


LTB-1 (8.5'-9') 27 15 12 CL


LTB-1 (13.5'-14') 28 16 12 CL


LTB-2 (0-6") 31 19 12 CL


LTB-2 (6"-12") 28 17 11 CL


LTB-2 (12"-18") 30 17 13 CL


LTB-2 (30"-36") 50 22 28 CH


LTB-2 (42"-48") 30 16 14 CL


LTB-2 (54"-60") 29 20 9 CL


UTB-1 (0"-6") 36 16 20 CL


UTB-1 (6"-12") 35 21 14 CL


UTB-1 (12"-18") 30 17 13 CL


UTB-1 (18"-24") 41 19 22 CL


UTB-1 (24"-30") 32 17 15 CL


---  =  Soil requires visual-manual classification due to non-plasticity


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Atterberg Tests (Continued)


Sample Number Liquid Limit Plastic Limit Plasticity Index Classification


UTB-1 (30"-36") 55 19 36 CH


UTB-1 (36"-42") 46 17 29 CL


UTB-1 (42"-48") 27 16 11 CL


UTB-1 (4'-4.5') 46 17 29 CL


UTB-1 (50.5'-51') --- --- --- ML


UTB-2 (0-6") --- --- --- ML


UTB-2 (6"-12") 37 16 21 CL


UTB-2 (18"-24") 29 19 10 CL


UTB-2 (30"-36") 45 19 26 CL


UTB-2 (42"-48") 40 18 22 CL


UTB-2 (36.5'-37') --- --- --- ML


---  =  Soil requires visual-manual classification due to non-plasticity


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Initial Properties  
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Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity


Moisture Content
As Received Remolded Dry Bulk Dry Bulk Wet Bulk Wet Bulk Calculated 


Gravimetric Volumetric Gravimetric Volumetric Density Density Density Density Porosity
Sample Number (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (pcf) (g/cm3) (pcf) (%)


LTB-1 (0"-12") 15.5 NA --- --- NA NA NA NA NA


LTB-1 (12"-18") 18.7 32.4 --- --- 1.74 108.4 2.06 128.7 34.5


LTB-1 (18"-24") 18.2 32.2 --- --- 1.77 110.7 2.10 130.8 33.1


LTB-1 (30"-36") 17.3 30.5 --- --- 1.76 109.8 2.06 128.8 33.7


LTB-1 (42"-48") 19.5 32.2 --- --- 1.65 103.2 1.97 123.3 37.6


LTB-1 (54"-60") 21.9 35.5 --- --- 1.62 101.2 1.98 123.4 38.8


LTB-1 (66"-72") 23.4 38.2 --- --- 1.64 102.1 2.02 126.0 38.3


LTB-1 (8.5'-9') 30.7 45.1 --- --- 1.47 91.6 1.92 119.7 44.7


LTB-1 (13.5'-14') 42.5 51.4 --- --- 1.21 75.4 1.72 107.5 54.4


LTB-2 (0-6") 15.7 NA --- --- NA NA NA NA NA


LTB-2 (6"-12") 8.7 14.5 --- --- 1.66 103.7 1.81 112.8 37.3


LTB-2 (12"-18") 10.2 NA --- --- NA NA NA NA NA


LTB-2 (30"-36") 13.9 23.1 --- --- 1.66 103.8 1.89 118.3 37.2


LTB-2 (42"-48") 13.6 25.0 --- --- 1.83 114.4 2.08 130.0 30.8


LTB-2 (54"-60") 12.4 16.8 --- --- 1.35 84.5 1.52 95.0 49.0
NA  =  Not analyzed
---  =  This sample was not remolded


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


22







Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)


Moisture Content
As Received Remolded Dry Bulk Dry Bulk Wet Bulk Wet Bulk Calculated 


Gravimetric Volumetric Gravimetric Volumetric Density Density Density Density Porosity
Sample Number (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (pcf) (g/cm3) (pcf) (%)


UTB-1 (0"-6") 15.2 NA --- --- NA NA NA NA NA


UTB-1 (6"-12") 15.1 26.4 --- --- 1.75 109.3 2.01 125.8 33.9


UTB-1 (12"-18") 13.4 NA --- --- NA NA NA NA NA


UTB-1 (18"-24") 22.7 36.1 --- --- 1.59 99.1 1.95 121.7 40.1


UTB-1 (24"-30") 18.3 NA --- --- NA NA NA NA NA


UTB-1 (30"-36") 18.3 31.6 --- --- 1.73 107.8 2.04 127.5 34.9


UTB-1 (36"-42") 10.3 NA --- --- NA NA NA NA NA


UTB-1 (42"-48") 8.2 14.2 --- --- 1.74 108.5 1.88 117.3 34.4


UTB-1 (4'-4.5') 20.7 NA --- --- NA NA NA NA NA


UTB-1 (50.5'-51') 15.6 28.3 --- --- 1.81 113.1 2.09 130.7 31.6


UTB-2 (0-6") 11.3 NA --- --- NA NA NA NA NA


UTB-2 (6"-12") 16.2 25.8 --- --- 1.59 99.2 1.85 115.4 40.0


UTB-2 (18"-24") 16.7 28.0 --- --- 1.68 104.7 1.96 122.2 36.7


UTB-2 (30"-36") 18.8 30.5 --- --- 1.62 101.4 1.93 120.5 38.7


UTB-2 (42"-48") 19.6 31.1 --- --- 1.59 99.0 1.90 118.4 40.2


UTB-2 (36.5'-37') 13.3 23.6 --- --- 1.78 111.1 2.02 125.8 32.8
NA  =  Not analyzed
---  =  This sample was not remolded


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-1 (0"-12")
Project Name: RIOAL.M0001.Lisbon


Depth: 0"-12"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 597.94
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 293.65
Tare weight, other (g): 0.00


Dry weight of sample (g): 263.52
Sample volume (cm3): NA


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 15.5
Volumetric Moisture Content (% vol): NA


Dry bulk density (g/cm3): NA
Wet bulk density (g/cm3): NA


Calculated Porosity (% vol): NA
Percent Saturation: NA


Laboratory analysis by: D. O'Dowd/A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-1 (12"-18")
Project Name: RIOAL.M0001.Lisbon


Depth: 12"-18"


As Received Remolded
Test Date: 24-Aug-16 ---


Field weight* of sample (g): 326.15
Tare weight, ring (g): 69.87


Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00


Dry weight of sample (g): 215.93
Sample volume (cm3): 124.36


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 18.7
Volumetric Moisture Content (% vol): 32.4


Dry bulk density (g/cm3): 1.74
Wet bulk density (g/cm3): 2.06


Calculated Porosity (% vol): 34.5
Percent Saturation: 94.1


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-1 (18"-24")
Project Name: RIOAL.M0001.Lisbon


Depth: 18"-24"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 367.51
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 209.64
Tare weight, other (g): 0.00


Dry weight of sample (g): 133.60
Sample volume (cm3): 75.34


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 18.2
Volumetric Moisture Content (% vol): 32.2


Dry bulk density (g/cm3): 1.77
Wet bulk density (g/cm3): 2.10


Calculated Porosity (% vol): 33.1
Percent Saturation: 97.4


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-1 (30"-36")
Project Name: RIOAL.M0001.Lisbon


Depth: 30"-36"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 365.84
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 212.72
Tare weight, other (g): 0.00


Dry weight of sample (g): 130.49
Sample volume (cm3): 74.22


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 17.3
Volumetric Moisture Content (% vol): 30.5


Dry bulk density (g/cm3): 1.76
Wet bulk density (g/cm3): 2.06


Calculated Porosity (% vol): 33.7
Percent Saturation: 90.6


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded


27







Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-1 (42"-48")
Project Name: RIOAL.M0001.Lisbon


Depth: 42"-48"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 359.15
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 210.04
Tare weight, other (g): 0.00


Dry weight of sample (g): 124.81
Sample volume (cm3): 75.51


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 19.5
Volumetric Moisture Content (% vol): 32.2


Dry bulk density (g/cm3): 1.65
Wet bulk density (g/cm3): 1.97


Calculated Porosity (% vol): 37.6
Percent Saturation: 85.5


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-1 (54"-60")
Project Name: RIOAL.M0001.Lisbon


Depth: 54"-60"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 407.26
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 258.82
Tare weight, other (g): 0.00


Dry weight of sample (g): 121.76
Sample volume (cm3): 75.12


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 21.9
Volumetric Moisture Content (% vol): 35.5


Dry bulk density (g/cm3): 1.62
Wet bulk density (g/cm3): 1.98


Calculated Porosity (% vol): 38.8
Percent Saturation: 91.4


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-1 (66"-72")
Project Name: RIOAL.M0001.Lisbon


Depth: 66"-72"


As Received Remolded
Test Date: 24-Aug-16 ---


Field weight* of sample (g): 274.32
Tare weight, ring (g): 49.13


Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00


Dry weight of sample (g): 182.56
Sample volume (cm3): 111.57


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 23.4
Volumetric Moisture Content (% vol): 38.2


Dry bulk density (g/cm3): 1.64
Wet bulk density (g/cm3): 2.02


Calculated Porosity (% vol): 38.3
Percent Saturation: 99.9


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-1 (8.5'-9')
Project Name: RIOAL.M0001.Lisbon


Depth: 8.5'-9'


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 415.40
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 269.19
Tare weight, other (g): 0.00


Dry weight of sample (g): 111.85
Sample volume (cm3): 76.26


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 30.7
Volumetric Moisture Content (% vol): 45.1


Dry bulk density (g/cm3): 1.47
Wet bulk density (g/cm3): 1.92


Calculated Porosity (% vol): 44.7
Percent Saturation: 100.9


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-1 (13.5'-14')
Project Name: RIOAL.M0001.Lisbon


Depth: 13.5'-14'


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 340.30
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 210.26
Tare weight, other (g): 0.00


Dry weight of sample (g): 91.26
Sample volume (cm3): 75.52


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 42.5
Volumetric Moisture Content (% vol): 51.4


Dry bulk density (g/cm3): 1.21
Wet bulk density (g/cm3): 1.72


Calculated Porosity (% vol): 54.4
Percent Saturation: 94.4


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-2 (0-6")
Project Name: RIOAL.M0001.Lisbon


Depth: 0"-6"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 597.90
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 284.66
Tare weight, other (g): 0.00


Dry weight of sample (g): 270.68
Sample volume (cm3): NA


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 15.7
Volumetric Moisture Content (% vol): NA


Dry bulk density (g/cm3): NA
Wet bulk density (g/cm3): NA


Calculated Porosity (% vol): NA
Percent Saturation: NA


Laboratory analysis by: D. O'Dowd/A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-2 (6"-12")
Project Name: RIOAL.M0001.Lisbon


Depth: 6"-12"


As Received Remolded
Test Date: 24-Aug-16 ---


Field weight* of sample (g): 307.12
Tare weight, ring (g): 61.12


Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00


Dry weight of sample (g): 226.24
Sample volume (cm3): 136.19


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 8.7
Volumetric Moisture Content (% vol): 14.5


Dry bulk density (g/cm3): 1.66
Wet bulk density (g/cm3): 1.81


Calculated Porosity (% vol): 37.3
Percent Saturation: 38.9


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-2 (12"-18")
Project Name: RIOAL.M0001.Lisbon


Depth: 12"-18"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 597.92
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 300.29
Tare weight, other (g): 0.00


Dry weight of sample (g): 270.12
Sample volume (cm3): NA


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 10.2
Volumetric Moisture Content (% vol): NA


Dry bulk density (g/cm3): NA
Wet bulk density (g/cm3): NA


Calculated Porosity (% vol): NA
Percent Saturation: NA


Laboratory analysis by: D. O'Dowd/A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-2 (30"-36")
Project Name: RIOAL.M0001.Lisbon


Depth: 30"-36"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 352.50
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 209.34
Tare weight, other (g): 0.00


Dry weight of sample (g): 125.71
Sample volume (cm3): 75.57


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 13.9
Volumetric Moisture Content (% vol): 23.1


Dry bulk density (g/cm3): 1.66
Wet bulk density (g/cm3): 1.89


Calculated Porosity (% vol): 37.2
Percent Saturation: 62.0


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-2 (42"-48")
Project Name: RIOAL.M0001.Lisbon


Depth: 42"-48"


As Received Remolded
Test Date: 24-Aug-16 ---


Field weight* of sample (g): 298.50
Tare weight, ring (g): 64.35


Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00


Dry weight of sample (g): 206.03
Sample volume (cm3): 112.43


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 13.6
Volumetric Moisture Content (% vol): 25.0


Dry bulk density (g/cm3): 1.83
Wet bulk density (g/cm3): 2.08


Calculated Porosity (% vol): 30.8
Percent Saturation: 81.1


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded


37







Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: LTB-2 (54"-60")
Project Name: RIOAL.M0001.Lisbon


Depth: 54"-60"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 326.84
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 213.48
Tare weight, other (g): 0.00


Dry weight of sample (g): 100.81
Sample volume (cm3): 74.52


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 12.4
Volumetric Moisture Content (% vol): 16.8


Dry bulk density (g/cm3): 1.35
Wet bulk density (g/cm3): 1.52


Calculated Porosity (% vol): 49.0
Percent Saturation: 34.4


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded


38







Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (0"-6")
Project Name: RIOAL.M0001.Lisbon


Depth: 0"-6"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 551.74
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 269.08
Tare weight, other (g): 0.00


Dry weight of sample (g): 245.47
Sample volume (cm3): NA


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 15.2
Volumetric Moisture Content (% vol): NA


Dry bulk density (g/cm3): NA
Wet bulk density (g/cm3): NA


Calculated Porosity (% vol): NA
Percent Saturation: NA


Laboratory analysis by: D. O'Dowd/A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (6"-12")
Project Name: RIOAL.M0001.Lisbon


Depth: 6"-12"


As Received Remolded
Test Date: 24-Aug-16 ---


Field weight* of sample (g): 315.55
Tare weight, ring (g): 69.99


Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00


Dry weight of sample (g): 213.39
Sample volume (cm3): 121.87


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 15.1
Volumetric Moisture Content (% vol): 26.4


Dry bulk density (g/cm3): 1.75
Wet bulk density (g/cm3): 2.01


Calculated Porosity (% vol): 33.9
Percent Saturation: 77.8


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (12"-18")
Project Name: RIOAL.M0001.Lisbon


Depth: 12"-18"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 586.04
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 271.58
Tare weight, other (g): 0.00


Dry weight of sample (g): 277.38
Sample volume (cm3): NA


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 13.4
Volumetric Moisture Content (% vol): NA


Dry bulk density (g/cm3): NA
Wet bulk density (g/cm3): NA


Calculated Porosity (% vol): NA
Percent Saturation: NA


Laboratory analysis by: D. O'Dowd/A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (18"-24")
Project Name: RIOAL.M0001.Lisbon


Depth: 18"-24"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 357.74
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 210.02
Tare weight, other (g): 0.00


Dry weight of sample (g): 120.37
Sample volume (cm3): 75.80


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 22.7
Volumetric Moisture Content (% vol): 36.1


Dry bulk density (g/cm3): 1.59
Wet bulk density (g/cm3): 1.95


Calculated Porosity (% vol): 40.1
Percent Saturation: 90.0


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (24"-30")
Project Name: RIOAL.M0001.Lisbon


Depth: 24"-30"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 620.77
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 288.31
Tare weight, other (g): 0.00


Dry weight of sample (g): 280.99
Sample volume (cm3): NA


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 18.3
Volumetric Moisture Content (% vol): NA


Dry bulk density (g/cm3): NA
Wet bulk density (g/cm3): NA


Calculated Porosity (% vol): NA
Percent Saturation: NA


Laboratory analysis by: D. O'Dowd/A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (30"-36")
Project Name: RIOAL.M0001.Lisbon


Depth: 30"-36"


As Received Remolded
Test Date: 24-Aug-16 ---


Field weight* of sample (g): 305.83
Tare weight, ring (g): 55.07


Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00


Dry weight of sample (g): 211.94
Sample volume (cm3): 122.78


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 18.3
Volumetric Moisture Content (% vol): 31.6


Dry bulk density (g/cm3): 1.73
Wet bulk density (g/cm3): 2.04


Calculated Porosity (% vol): 34.9
Percent Saturation: 90.7


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (36"-42")
Project Name: RIOAL.M0001.Lisbon


Depth: 36"-42"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 590.94
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 284.08
Tare weight, other (g): 0.00


Dry weight of sample (g): 278.26
Sample volume (cm3): NA


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 10.3
Volumetric Moisture Content (% vol): NA


Dry bulk density (g/cm3): NA
Wet bulk density (g/cm3): NA


Calculated Porosity (% vol): NA
Percent Saturation: NA


Laboratory analysis by: D. O'Dowd/A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (42"-48")
Project Name: RIOAL.M0001.Lisbon


Depth: 42"-48"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 355.23
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 212.87
Tare weight, other (g): 0.00


Dry weight of sample (g): 131.60
Sample volume (cm3): 75.74


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 8.2
Volumetric Moisture Content (% vol): 14.2


Dry bulk density (g/cm3): 1.74
Wet bulk density (g/cm3): 1.88


Calculated Porosity (% vol): 34.4
Percent Saturation: 41.3


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (4'-4.5')
Project Name: RIOAL.M0001.Lisbon


Depth: 4'-4.5'


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 565.61
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 282.24
Tare weight, other (g): 0.00


Dry weight of sample (g): 234.71
Sample volume (cm3): NA


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 20.7
Volumetric Moisture Content (% vol): NA


Dry bulk density (g/cm3): NA
Wet bulk density (g/cm3): NA


Calculated Porosity (% vol): NA
Percent Saturation: NA


Laboratory analysis by: D. O'Dowd/A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (50.5'-51')
Project Name: RIOAL.M0001.Lisbon


Depth: 50.5'-51'


As Received Remolded
Test Date: 24-Aug-16 ---


Field weight* of sample (g): 308.59
Tare weight, ring (g): 54.67


Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00


Dry weight of sample (g): 219.62
Sample volume (cm3): 121.25


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 15.6
Volumetric Moisture Content (% vol): 28.3


Dry bulk density (g/cm3): 1.81
Wet bulk density (g/cm3): 2.09


Calculated Porosity (% vol): 31.6
Percent Saturation: 89.4


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-2 (0-6")
Project Name: RIOAL.M0001.Lisbon


Depth: 0"-6"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 606.86
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 288.60
Tare weight, other (g): 0.00


Dry weight of sample (g): 285.82
Sample volume (cm3): NA


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 11.3
Volumetric Moisture Content (% vol): NA


Dry bulk density (g/cm3): NA
Wet bulk density (g/cm3): NA


Calculated Porosity (% vol): NA
Percent Saturation: NA


Laboratory analysis by: D. O'Dowd/A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded


49







Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-2 (6"-12")
Project Name: RIOAL.M0001.Lisbon


Depth: 6"-12"


As Received Remolded
Test Date: 24-Aug-16 ---


Field weight* of sample (g): 269.52
Tare weight, ring (g): 51.37


Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00


Dry weight of sample (g): 187.66
Sample volume (cm3): 118.06


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 16.2
Volumetric Moisture Content (% vol): 25.8


Dry bulk density (g/cm3): 1.59
Wet bulk density (g/cm3): 1.85


Calculated Porosity (% vol): 40.0
Percent Saturation: 64.5


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-2 (18"-24")
Project Name: RIOAL.M0001.Lisbon


Depth: 18"-24"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 416.28
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 267.63
Tare weight, other (g): 0.00


Dry weight of sample (g): 127.36
Sample volume (cm3): 75.93


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 16.7
Volumetric Moisture Content (% vol): 28.0


Dry bulk density (g/cm3): 1.68
Wet bulk density (g/cm3): 1.96


Calculated Porosity (% vol): 36.7
Percent Saturation: 76.4


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-2 (30"-36")
Project Name: RIOAL.M0001.Lisbon


Depth: 30"-36"


As Received Remolded
Test Date: 24-Aug-16 ---


Field weight* of sample (g): 288.15
Tare weight, ring (g): 65.94


Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00


Dry weight of sample (g): 187.07
Sample volume (cm3): 115.16


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 18.8
Volumetric Moisture Content (% vol): 30.5


Dry bulk density (g/cm3): 1.62
Wet bulk density (g/cm3): 1.93


Calculated Porosity (% vol): 38.7
Percent Saturation: 78.8


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-2 (42"-48")
Project Name: RIOAL.M0001.Lisbon


Depth: 42"-48"


As Received Remolded
Test Date: 25-Aug-16 ---


Field weight* of sample (g): 350.29
Tare weight, ring (g): 0.00


Tare weight, pan/plate (g): 208.61
Tare weight, other (g): 0.00


Dry weight of sample (g): 118.44
Sample volume (cm3): 74.71


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 19.6
Volumetric Moisture Content (% vol): 31.1


Dry bulk density (g/cm3): 1.59
Wet bulk density (g/cm3): 1.90


Calculated Porosity (% vol): 40.2
Percent Saturation: 77.4


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation


                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-2 (36.5'-37')
Project Name: RIOAL.M0001.Lisbon


Depth: 36'-37'


As Received Remolded
Test Date: 24-Aug-16 ---


Field weight* of sample (g): 304.98
Tare weight, ring (g): 71.56


Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00


Dry weight of sample (g): 206.07
Sample volume (cm3): 115.80


Assumed particle density (g/cm3): 2.65


Gravimetric Moisture Content (% g/g): 13.3
Volumetric Moisture Content (% vol): 23.6


Dry bulk density (g/cm3): 1.78
Wet bulk density (g/cm3): 2.02


Calculated Porosity (% vol): 32.8
Percent Saturation: 71.9


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Comments:


     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Saturated Hydraulic  
Conductivity  
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Summary of Saturated Hydraulic Conductivity Tests


Oversize 
Corrected


Ksat Ksat Method of Analysis
Sample Number (cm/sec) (cm/sec) Constant Head Falling Head


LTB-1 (12"-18") 5.3E-07 NA X


LTB-1 (66"-72") 1.9E-06 NA X


LTB-2 (6"-12") 1.2E-04 NA X


LTB-2 (42"-48") 3.2E-05 NA X


UTB-1 (6"-12") 3.4E-07 NA X


UTB-1 (30"-36") 5.2E-08 NA X


UTB-1 (50.5'-51') 4.0E-07 NA X


UTB-2 (6"-12") 2.5E-06 NA X


UTB-2 (30"-36") 1.4E-05 NA X


UTB-2 (36.5'-37') 6.7E-06 NA X


---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Saturated Hydraulic Conductivity
Falling Head Method


Job Name: Intera, Inc. Type of water used: TAP
   Job Number: NM16.0143.00 Backpressure (psi): 0.0


Sample Number: LTB-1 (12"-18") Offset (cm): 1.0
Project Name: RIOAL.M0001.Lisbon Sample length (cm): 4.17


Depth: 12"-18" Sample x-sectional area (cm2): 29.82
Reservoir x-sectional area (cm2): 0.70


Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)


Test # 1:
26-Aug-16 12:41:20 22.5 107.9 106.9 324 5.7E-07 5.3E-07
26-Aug-16 12:46:44 22.5 107.7 106.7


Test # 2:
26-Aug-16 12:46:44 22.5 107.7 106.7 331 5.5E-07 5.2E-07
26-Aug-16 12:52:15 22.5 107.5 106.5


 
Test # 3:


26-Aug-16 12:52:15 22.5 107.5 106.5 335 5.5E-07 5.2E-07
26-Aug-16 12:57:50 22.5 107.3 106.3


Average Ksat (cm/sec): 5.3E-07
Oversize Corrected Ksat (cm/sec): NA        


Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable


 


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


0.0000140


0.0000141


0.0000142


0.0000143


0.0000144


0.0000145


25.50 25.52 25.54 25.56 25.58 25.60 25.62
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Saturated Hydraulic Conductivity
Falling Head Method


Job Name: Intera, Inc. Type of water used: TAP
   Job Number: NM16.0143.00 Backpressure (psi): 0.0


Sample Number: LTB-1 (66"-72") Offset (cm): 0.4
Project Name: RIOAL.M0001.Lisbon Sample length (cm): 3.68


Depth: 66"-72" Sample x-sectional area (cm2): 30.33
Reservoir x-sectional area (cm2): 0.70


Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)


Test # 1:
26-Aug-16 10:57:00 22.5 35 34.6 122 2.0E-06 1.9E-06
26-Aug-16 10:59:02 22.5 34.9 34.5


Test # 2:
26-Aug-16 10:59:02 22.5 34.9 34.5 123 2.0E-06 1.9E-06
26-Aug-16 11:01:05 22.5 34.8 34.4


 
Test # 3:


26-Aug-16 11:01:05 22.5 34.8 34.4 125 2.0E-06 1.9E-06
26-Aug-16 11:03:10 22.5 34.7 34.3


Average Ksat (cm/sec): 1.9E-06
Oversize Corrected Ksat (cm/sec): NA        


Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable


 


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


0.0000181


0.0000183


0.0000185


0.0000187


0.0000189


0.0000191


9.30 9.32 9.34 9.36 9.38 9.40 9.42
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Velocity vs. Hydraulic Gradient 
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Saturated Hydraulic Conductivity
Constant Head Method


Job Name: Intera, Inc. Type of water used: TAP
   Job Number: NM16.0143.00 Collection vessel tare (g): 11.01


Sample Number: LTB-2 (6"-12") Sample length (cm): 4.51
Project Name: RIOAL.M0001.Lisbon Sample diameter (cm): 6.20


Depth: 6"-12" Sample x-sectional area (cm2): 30.19


Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)


Test # 1:
26-Aug-16 9:38:00 23.0 4.7 11.53 0.5 120 1.4E-04 1.3E-04
26-Aug-16 9:40:00


Test # 2:
26-Aug-16 9:50:00 23.0 2.55 11.28 0.3 120 1.3E-04 1.2E-04
26-Aug-16 9:52:00


Test # 3:
26-Aug-16 10:02:00 23.0 1.8 11.18 0.2 120 1.2E-04 1.1E-04
26-Aug-16 10:04:00


Average Ksat (cm/sec): 1.2E-04
Oversize Corrected Ksat (cm/sec): NA        


Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


0.00000


0.00004


0.00008


0.00012


0.00016


0.00020


0.1 0.3 0.5 0.7 0.9 1.1 1.3
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Saturated Hydraulic Conductivity
Falling Head Method


Job Name: Intera, Inc. Type of water used: TAP
   Job Number: NM16.0143.00 Backpressure (psi): 0.0


Sample Number: LTB-2 (42"-48") Offset (cm): 1.8
Project Name: RIOAL.M0001.Lisbon Sample length (cm): 3.77


Depth: 42"-48" Sample x-sectional area (cm2): 29.82
Reservoir x-sectional area (cm2): 0.70


Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)


Test # 1:
26-Aug-16 10:22:37 22.5 18.2 16.4 31 3.5E-05 3.3E-05
26-Aug-16 10:23:08 22.5 18 16.2


Test # 2:
26-Aug-16 10:23:08 22.5 18 16.2 32 3.4E-05 3.2E-05
26-Aug-16 10:23:40 22.5 17.8 16.0


 
Test # 3:


26-Aug-16 10:23:40 22.5 17.8 16.0 33 3.4E-05 3.2E-05
26-Aug-16 10:24:13 22.5 17.6 15.8


Average Ksat (cm/sec): 3.2E-05
Oversize Corrected Ksat (cm/sec): NA        


Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable


 


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


0.000136
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0.000152


0.000156


4.21 4.23 4.25 4.27 4.29 4.31 4.33
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Saturated Hydraulic Conductivity
Falling Head Method


Job Name: Intera, Inc. Type of water used: TAP
   Job Number: NM16.0143.00 Backpressure (psi): 0.0


Sample Number: UTB-1 (6"-12") Offset (cm): 0.8
Project Name: RIOAL.M0001.Lisbon Sample length (cm): 4.09


Depth: 6"-12" Sample x-sectional area (cm2): 29.81
Reservoir x-sectional area (cm2): 0.70


Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)


Test # 1:
26-Aug-16 11:58:00 22.5 68.9 68.1 782 3.6E-07 3.4E-07
26-Aug-16 12:11:02 22.5 68.7 67.9


Test # 2:
26-Aug-16 12:11:02 22.5 68.7 67.9 796 3.6E-07 3.4E-07
26-Aug-16 12:24:18 22.5 68.5 67.7


 
Test # 3:


26-Aug-16 12:24:18 22.5 68.5 67.7 807 3.5E-07 3.3E-07
26-Aug-16 12:37:45 22.5 68.3 67.5


Average Ksat (cm/sec): 3.4E-07
Oversize Corrected Ksat (cm/sec): NA        


Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable


 


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines
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0.0000059
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0.0000061


0.0000062


16.52 16.54 16.56 16.58 16.60 16.62 16.64
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Saturated Hydraulic Conductivity
Falling Head Method


Job Name: Intera, Inc. Type of water used: TAP
   Job Number: NM16.0143.00 Backpressure (psi): 0.0


Sample Number: UTB-1 (30"-36") Offset (cm): 0.8
Project Name: RIOAL.M0001.Lisbon Sample length (cm): 4.06


Depth: 30"-36" Sample x-sectional area (cm2): 30.22
Reservoir x-sectional area (cm2): 0.70


Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)


Test # 1:
26-Aug-16 12:31:35 22.5 244.6 243.8 695 5.6E-08 5.2E-08
26-Aug-16 12:43:10 22.5 244.5 243.7


Test # 2:
26-Aug-16 12:43:10 22.5 244.5 243.7 700 5.5E-08 5.2E-08
26-Aug-16 12:54:50 22.5 244.4 243.6


 
Test # 3:


26-Aug-16 12:54:50 22.5 244.4 243.6 715 5.4E-08 5.1E-08
26-Aug-16 13:06:45 22.5 244.3 243.5


Average Ksat (cm/sec): 5.2E-08
Oversize Corrected Ksat (cm/sec): NA        


Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable


 


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


0.00000318
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0.00000326


0.00000330


0.00000334


0.00000338


59.94 59.95 59.96 59.97 59.98 59.99 60.00
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Saturated Hydraulic Conductivity
Falling Head Method


Job Name: Intera, Inc. Type of water used: TAP
   Job Number: NM16.0143.00 Backpressure (psi): 0.0


Sample Number: UTB-1 (50.5'-51') Offset (cm): 0.3
Project Name: RIOAL.M0001.Lisbon Sample length (cm): 3.99


Depth: 50.5'-51' Sample x-sectional area (cm2): 30.40
Reservoir x-sectional area (cm2): 0.70


Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)


Test # 1:
26-Aug-16 11:52:50 22.5 84.3 84.0 514 4.3E-07 4.0E-07
26-Aug-16 12:01:24 22.5 84.1 83.8


Test # 2:
26-Aug-16 12:01:24 22.5 84.1 83.8 522 4.2E-07 4.0E-07
26-Aug-16 12:10:06 22.5 83.9 83.6


 
Test # 3:


26-Aug-16 12:10:06 22.5 83.9 83.6 522 4.2E-07 4.0E-07
26-Aug-16 12:18:48 22.5 83.7 83.4


Average Ksat (cm/sec): 4.0E-07
Oversize Corrected Ksat (cm/sec): NA        


Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable


 


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


0.0000086
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0.0000088
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0.0000090
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20.92 20.94 20.96 20.98 21.00 21.02 21.04
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Saturated Hydraulic Conductivity
Falling Head Method


Job Name: Intera, Inc. Type of water used: TAP
   Job Number: NM16.0143.00 Backpressure (psi): 0.0


Sample Number: UTB-2 (6"-12") Offset (cm): 1.1
Project Name: RIOAL.M0001.Lisbon Sample length (cm): 3.88


Depth: 6"-12" Sample x-sectional area (cm2): 30.40
Reservoir x-sectional area (cm2): 0.70


Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)


Test # 1:
26-Aug-16 13:00:39 22.5 66.9 65.8 99 2.8E-06 2.6E-06
26-Aug-16 13:02:18 22.5 66.7 65.6


Test # 2:
26-Aug-16 13:02:18 22.5 66.7 65.6 104 2.6E-06 2.5E-06
26-Aug-16 13:04:02 22.5 66.5 65.4


 
Test # 3:


26-Aug-16 13:04:02 22.5 66.5 65.4 108 2.5E-06 2.4E-06
26-Aug-16 13:05:50 22.5 66.3 65.2


Average Ksat (cm/sec): 2.5E-06
Oversize Corrected Ksat (cm/sec): NA        


Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable


 


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines
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Saturated Hydraulic Conductivity
Falling Head Method


Job Name: Intera, Inc. Type of water used: TAP
   Job Number: NM16.0143.00 Backpressure (psi): 0.0


Sample Number: UTB-2 (30"-36") Offset (cm): 0.3
Project Name: RIOAL.M0001.Lisbon Sample length (cm): 3.87


Depth: 30"-36" Sample x-sectional area (cm2): 29.73
Reservoir x-sectional area (cm2): 0.70


Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)


Test # 1:
26-Aug-16 11:46:52 22.5 19.1 18.8 65 1.5E-05 1.4E-05
26-Aug-16 11:47:57 22.5 18.9 18.6


Test # 2:
26-Aug-16 11:47:57 22.5 18.9 18.6 66 1.5E-05 1.4E-05
26-Aug-16 11:49:03 22.5 18.7 18.4


 
Test # 3:


26-Aug-16 11:49:03 22.5 18.7 18.4 67 1.5E-05 1.4E-05
26-Aug-16 11:50:10 22.5 18.5 18.2


Average Ksat (cm/sec): 1.4E-05
Oversize Corrected Ksat (cm/sec): NA        


Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable


 


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines
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0.000071
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Saturated Hydraulic Conductivity
Falling Head Method


Job Name: Intera, Inc. Type of water used: TAP
   Job Number: NM16.0143.00 Backpressure (psi): 0.0


Sample Number: UTB-2 (36.5'-37') Offset (cm): 2.1
Project Name: RIOAL.M0001.Lisbon Sample length (cm): 3.91


Depth: 36'-37' Sample x-sectional area (cm2): 29.61
Reservoir x-sectional area (cm2): 0.70


Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)


Test # 1:
26-Aug-16 10:39:59 22.5 44.3 42.2 62 7.1E-06 6.7E-06
26-Aug-16 10:41:01 22.5 44.1 42.0


Test # 2:
26-Aug-16 10:41:01 22.5 44.1 42.0 62 7.1E-06 6.7E-06
26-Aug-16 10:42:03 22.5 43.9 41.8


 
Test # 3:


26-Aug-16 10:42:03 22.5 43.9 41.8 63 7.0E-06 6.6E-06
26-Aug-16 10:43:06 22.5 43.7 41.6


Average Ksat (cm/sec): 6.7E-06
Oversize Corrected Ksat (cm/sec): NA        


Comments:  
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA =  Not applicable


 


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines
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10.65 10.67 10.69 10.71 10.73 10.75 10.77


Ve
lo


ci
ty


 (c
m


/s
) 


Hydraulic Gradient (cm/cm) 


Velocity vs. Hydraulic Gradient 


66







Moisture Retention  
Characteristics  
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Summary of Moisture Characteristics
of the Initial Drainage Curve


Pressure Head Pressure Head Moisture Content
Sample Number (-cm water) (-bar) (%, cm3/cm3)
LTB-1 (12"-18") 0 0 35.9


55 0.054 33.8
149 0.146 32.2
337 0.33 29.2


1530 1.5 26.0
22946 22.5 15.7


146545 143.7 9.3
389462 381.9 6.6
848426 832 4.9


LTB-2 (6"-12") 0 0 36.8
10 0.010 36.7
36 0.035 36.3


130 0.127 32.4
337 0.33 28.2


1428 1.4 23.8
17439 17.1 14.3


279017 273.6 6.9
848426 832 4.6


UTB-1 (30"-36") 0 0 38.7 ‡‡


55 0.054 38.8 ‡‡


149 0.146 38.2 ‡‡


337 0.33 37.1 ‡‡


1530 1.5 35.0 ‡‡


848426 832 8.0 ‡‡


UTB-2 (30"-36") 0 0 40.3 ‡‡


16 0.015 40.2 ‡‡


61 0.060 39.1 ‡‡


126 0.124 38.1 ‡‡


337 0.33 34.0
848426 832 7.6


‡‡ Volume adjustments are applicable at this matric potential (see data sheet for this sample).


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


68







Summary of Calculated Unsaturated Hydraulic Properties


Oversize Corrected


Sample Number
α


(cm-1)
N


(dimensionless)
θr


(% vol)
θs


(% vol)
θr


(% vol)
θs


(% vol)


LTB-1 (12"-18") 0.0023 1.2256 0.00 34.38 NA NA


LTB-2 (6"-12") 0.0066 1.2139 0.00 36.82 NA NA


UTB-1 (30"-36") 0.0005 1.2638 0.00 38.52 NA NA


UTB-2 (30"-36") 0.0046 1.2033 0.00 40.46 NA NA


 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable
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Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)


     Job Name: Intera, Inc. Dry wt. of sample (g): 215.93
     Job Number: NM16.0143.00 Tare wt., ring (g): 69.87


Sample Number: LTB-1 (12"-18") Tare wt., screen & clamp (g): 27.69
Project Name: RIOAL.M0001.Lisbon Initial sample volume (cm3): 124.36


Depth: 12"-18" Initial dry bulk density (g/cm3): 1.74
Assumed particle density (g/cm3): 2.65


Initial calculated total porosity (% ): 34.48


Matric Moisture
Weight* Potential Content †


Date Time (g) (-cm water) (% vol)
Hanging column: 26-Aug-16 14:30 358.10 0 35.87


2-Sep-16 8:55 355.47 55.0 33.76
9-Sep-16 15:10 353.56 149.0 32.22


Pressure plate: 19-Sep-16 10:45 349.81 337 29.21
30-Sep-16 8:35 345.87 1530 26.04


Volume Adjusted Data 1


Adjusted
Matric Adjusted % Volume Adjusted Calculated


Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)


Hanging column: 0.0 --- --- --- ---
55.0 --- --- --- ---


149.0 --- --- --- ---
Pressure plate: 337 --- --- --- ---


1530 --- --- --- ---


Comments:
1


2


* Weight including tares
† Assumed density of water is 1.0 g/cm3


‡‡


Technician Notes:


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.


Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.


Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box


(Soil-Water Characteristic Curve)


Sample Number: LTB-1 (12"-18")


Initial sample bulk density (g/cm3): 1.74
Fraction of bulk sample used (<2.00mm fraction) (%): 95.89


Dry weight* of dew point potentiometer sample (g): 159.26
Tare weight, jar (g): 112.68


Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)


Dew point potentiometer: 15-Sep-16 9:00 163.64 22946 15.66
13-Sep-16 13:45 161.85 146545 9.26
12-Sep-16 8:43 161.12 389462 6.65


Volume Adjusted Data 1


Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity


(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 22946 --- --- --- ---


146545 --- --- --- ---
389462 --- --- --- ---


Dry weight* of relative humidity box sample (g): 85.63
Tare weight (g): 44.09


Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)


Relative humidity box: 12-Sep-16 8:36 86.85 848426 4.90


Volume Adjusted Data 1


Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity


(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 848426 --- --- --- ---


Comments:
1


2


* Weight including tares
†


‡‡


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.


Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 
obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.


Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.


71







Water Retention Data Points
Sample Number:  LTB-1 (12"-18")
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Predicted Water Retention Curve and Data Points
Sample Number:  LTB-1 (12"-18")
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Water Retention Data Points
Sample Number:  LTB-1 (12"-18")
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Predicted Water Retention Curve and Data Points
Sample Number:  LTB-1 (12"-18")
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  LTB-1 (12"-18")
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  LTB-1 (12"-18")
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  LTB-1 (12"-18")


1.E-09


1.E-08


1.E-07


1.E-06


1.E-05


1.E-04


1.E-03


1.E-02


1.E-01


1.E+00


1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06


R
el


at
iv


e 
H


yd
ra


ul
ic


 C
on


du
ct


iv
ity


Pressure Head (-cm water)


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


78







Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  LTB-1 (12"-18")
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Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)


     Job Name: Intera, Inc. Dry wt. of sample (g): 226.24
     Job Number: NM16.0143.00 Tare wt., ring (g): 61.12


Sample Number: LTB-2 (6"-12") Tare wt., screen & clamp (g): 27.65
Project Name: RIOAL.M0001.Lisbon Initial sample volume (cm3): 136.19


Depth: 6"-12" Initial dry bulk density (g/cm3): 1.66
Assumed particle density (g/cm3): 2.65


Initial calculated total porosity (% ): 37.31


Matric Moisture
Weight* Potential Content †


Date Time (g) (-cm water) (% vol)
Hanging column: 26-Aug-16 14:30 365.07 0 36.76


2-Sep-16 9:00 365.04 10.3 36.74
9-Sep-16 15:00 364.40 36.0 36.27
16-Sep-16 7:30 359.20 130.0 32.45


Pressure plate: 26-Sep-16 8:15 353.47 337 28.24


Volume Adjusted Data 1


Adjusted
Matric Adjusted % Volume Adjusted Calculated


Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)


Hanging column: 0.0 --- --- --- ---
10.3 --- --- --- ---
36.0 --- --- --- ---


130.0 --- --- --- ---
Pressure plate: 337 --- --- --- ---


Comments:
1


2


* Weight including tares
† Assumed density of water is 1.0 g/cm3


‡‡


Technician Notes:


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.


Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.


Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box


(Soil-Water Characteristic Curve)


Sample Number: LTB-2 (6"-12")


Initial sample bulk density (g/cm3): 1.66
Fraction of bulk sample used (<2.00mm fraction) (%): 100.00


Dry weight* of dew point potentiometer sample (g): 160.29
Tare weight, jar (g): 116.43


Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)


Dew point potentiometer: 20-Sep-16 9:45 166.58 1428 23.82
15-Sep-16 9:05 164.06 17439 14.28
12-Sep-16 8:52 162.10 279017 6.86


Volume Adjusted Data 1


Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity


(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 1428 --- --- --- ---


17439 --- --- --- ---
279017 --- --- --- ---


Dry weight* of relative humidity box sample (g): 90.08
Tare weight (g): 47.61


Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)


Relative humidity box: 12-Sep-16 8:36 91.25 848426 4.58


Volume Adjusted Data 1


Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity


(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 848426 --- --- --- ---


Comments:
1


2


* Weight including tares
†


‡‡


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.


Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 
obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.


Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points
Sample Number:  LTB-2 (6"-12")
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Predicted Water Retention Curve and Data Points
Sample Number:  LTB-2 (6"-12")
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Water Retention Data Points
Sample Number:  LTB-2 (6"-12")
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Predicted Water Retention Curve and Data Points
Sample Number:  LTB-2 (6"-12")
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  LTB-2 (6"-12")
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  LTB-2 (6"-12")
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  LTB-2 (6"-12")
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Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  LTB-2 (6"-12")
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Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)


     Job Name: Intera, Inc. Dry wt. of sample (g): 211.94
     Job Number: NM16.0143.00 Tare wt., ring (g): 55.07


Sample Number: UTB-1 (30"-36") Tare wt., screen & clamp (g): 27.81
Project Name: RIOAL.M0001.Lisbon Initial sample volume (cm3): 122.78


Depth: 30"-36" Initial dry bulk density (g/cm3): 1.73
Assumed particle density (g/cm3): 2.65


Initial calculated total porosity (% ): 34.86


Matric Moisture
Weight* Potential Content †


Date Time (g) (-cm water) (% vol)
Hanging column: 26-Aug-16 14:30 344.37 0 38.73 ‡‡


2-Sep-16 8:55 345.47 55.0 38.82 ‡‡


9-Sep-16 15:10 344.42 149.0 38.20 ‡‡


Pressure plate: 19-Sep-16 10:45 342.25 337 37.11 ‡‡


30-Sep-16 8:40 339.29 1530 34.95 ‡‡


Volume Adjusted Data 1


Adjusted
Matric Adjusted % Volume Adjusted Calculated


Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)


Hanging column: 0.0 127.92 +4.18% 1.66 37.48
55.0 130.46 +6.25% 1.62 38.70


149.0 129.86 +5.76% 1.63 38.41
Pressure plate: 337 127.80 +4.09% 1.66 37.42


1530 127.23 +3.62% 1.67 37.14


Comments:
1


2


* Weight including tares
† Assumed density of water is 1.0 g/cm3


‡‡


Technician Notes:


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.


Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.


Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box


(Soil-Water Characteristic Curve)


Sample Number: UTB-1 (30"-36")


Initial sample bulk density (g/cm3): 1.73
Fraction of bulk sample used (<2.00mm fraction) (%): 99.35


Dry weight* of relative humidity box sample (g): 69.99
Tare weight (g): 38.02


Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)


Relative humidity box: 12-Sep-16 8:36 71.53 848426 7.98 ‡‡


Volume Adjusted Data 1


Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity


(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 848426 127.23 +3.62% 1.67 37.14


Comments:
1


2


* Weight including tares
†


‡‡


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.


Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 
obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.


Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points
Sample Number:  UTB-1 (30"-36")
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-1 (30"-36")
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Water Retention Data Points
Sample Number:  UTB-1 (30"-36")
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-1 (30"-36")
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-1 (30"-36")
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-1 (30"-36")
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-1 (30"-36")


1.E-09


1.E-08


1.E-07


1.E-06


1.E-05


1.E-04


1.E-03


1.E-02


1.E-01


1.E+00


1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06


R
el


at
iv


e 
H


yd
ra


ul
ic


 C
on


du
ct


iv
ity


Pressure Head (-cm water)


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


98







Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-1 (30"-36")
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Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)


     Job Name: Intera, Inc. Dry wt. of sample (g): 187.07
     Job Number: NM16.0143.00 Tare wt., ring (g): 65.94


Sample Number: UTB-2 (30"-36") Tare wt., screen & clamp (g): 28.37
Project Name: RIOAL.M0001.Lisbon Initial sample volume (cm3): 115.16


Depth: 30"-36" Initial dry bulk density (g/cm3): 1.62
Assumed particle density (g/cm3): 2.65


Initial calculated total porosity (% ): 38.70


Matric Moisture
Weight* Potential Content †


Date Time (g) (-cm water) (% vol)
Hanging column: 26-Aug-16 14:30 329.09 0 40.27 ‡‡


2-Sep-16 9:00 329.04 15.5 40.23 ‡‡


9-Sep-16 14:55 327.45 61.0 39.09 ‡‡


16-Sep-16 7:30 325.79 126.0 38.10 ‡‡


Pressure plate: 26-Sep-16 8:18 320.52 337 33.99


Volume Adjusted Data 1


Adjusted
Matric Adjusted % Volume Adjusted Calculated


Potential Volume Change 2 Density Porosity
(-cm water) (cm3) (%) (g/cm3) (%)


Hanging column: 0.0 118.46 +2.87% 1.58 40.41
15.5 118.46 +2.87% 1.58 40.41
61.0 117.87 +2.35% 1.59 40.11


126.0 116.56 +1.21% 1.60 39.44
Pressure plate: 337 --- --- --- ---


Comments:
1


2


* Weight including tares
† Assumed density of water is 1.0 g/cm3


‡‡


Technician Notes:


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.


Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 
no volume changes occurred.


Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.


100







Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box


(Soil-Water Characteristic Curve)


Sample Number: UTB-2 (30"-36")


Initial sample bulk density (g/cm3): 1.62
Fraction of bulk sample used (<2.00mm fraction) (%): 93.23


Dry weight* of relative humidity box sample (g): 53.62
Tare weight (g): 41.90


Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)


Relative humidity box: 12-Sep-16 8:36 54.21 848426 7.57


Volume Adjusted Data 1


Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity


(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 848426 --- --- --- ---


Comments:
1


2


* Weight including tares
†


‡‡


Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous


Checked by: J. Hines


Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter.


Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 
obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.
Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and '---' denotes no volume change occurred.


Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 
assumed density of water is 1.0 g/cm3.
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Water Retention Data Points
Sample Number:  UTB-2 (30"-36")
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-2 (30"-36")
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Water Retention Data Points
Sample Number:  UTB-2 (30"-36")
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-2 (30"-36")
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-2 (30"-36")
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-2 (30"-36")
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-2 (30"-36")
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Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-2 (30"-36")
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Particle Size Analysis  
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Summary of Particle Size Characteristics


Sample Number
d10


(mm)
d50


(mm)
d60


(mm) Cu Cc Method
ASTM


Classification
USDA


Classification


LTB-1 (0"-12") NA 0.064 0.084 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (12"-18") NA 0.051 0.072 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (18"-24") NA 0.073 0.11 NA NA WS Sandy lean clay s(CL) NA † (Est)


LTB-1 (30"-36") NA 0.065 0.092 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (42"-48") NA 0.056 0.080 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (54"-60") NA NA 0.058 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (66"-72") NA 0.057 0.087 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-1 (8.5'-9') NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


LTB-1 (13.5'-14') NA NA 0.071 NA NA WS Sandy lean clay s(CL) NA † (Est)


LTB-2 (0-6") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


LTB-2 (6"-12") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material


Est  =  
d10


H      =  Hydrometer


   (d30)
2 WS  =  Wet sieve


(d10)(d60)


Cu  = 


Cc  = 


Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter 


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Particle Size Characteristics (Continued)


Sample Number
d10


(mm)
d50


(mm)
d60


(mm) Cu Cc Method
ASTM


Classification
USDA


Classification


LTB-2 (12"-18") NA NA NA NA NA WS Lean clay (CL) NA (Est)


LTB-2 (30"-36") NA NA NA NA NA WS Fat clay (CH) NA (Est)


LTB-2 (42"-48") NA NA 0.060 NA NA WS Sandy lean clay s(CL) NA (Est)


LTB-2 (54"-60") NA 0.086 0.14 NA NA WS Clayey sand (SC) NA (Est)


UTB-1 (0"-6") NA NA 0.053 NA NA WS Sandy lean clay s(CL) NA (Est)


UTB-1 (6"-12") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


UTB-1 (12"-18") NA NA 0.11 NA NA WS Sandy lean clay s(CL) NA (Est)


UTB-1 (18"-24") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


UTB-1 (24"-30") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


UTB-1 (30"-36") NA NA NA NA NA WS Fat clay (CH) NA (Est)


UTB-1 (36"-42") NA 0.079 0.44 NA NA WS Clayey gravel (GC) NA † (Est)


d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material


Est  =  
d10


H      =  Hydrometer


   (d30)
2 WS  =  Wet sieve


(d10)(d60)


Cu  = 


Cc  = 


Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter 
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Summary of Particle Size Characteristics (Continued)


Sample Number
d10


(mm)
d50


(mm)
d60


(mm) Cu Cc Method
ASTM


Classification
USDA


Classification


UTB-1 (42"-48") NA 0.086 0.17 NA NA WS Clayey sand (SC) NA (Est)


UTB-1 (4'-4.5') NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


UTB-1 (50.5'-51') NA 0.083 0.12 NA NA WS Silty sand (SM) NA (Est)


UTB-2 (0-6") NA 0.060 0.082 NA NA WS Sandy silt with gravel s(ML)g NA † (Est)


UTB-2 (6"-12") NA NA 0.075 NA NA WS Sandy lean clay s(CL) NA (Est)


UTB-2 (18"-24") NA 0.052 0.069 NA NA WS Sandy lean clay s(CL) NA (Est)


UTB-2 (30"-36") NA NA NA NA NA WS Lean clay with sand (CL)s NA (Est)


UTB-2 (42"-48") NA 0.070 0.10 NA NA WS Sandy lean clay s(CL) NA (Est)


UTB-2 (36.5'-37') NA NA NA NA NA WS Silt with sand (ML)s NA (Est)


d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material


Est  =  
d10


H      =  Hydrometer


   (d30)
2 WS  =  Wet sieve


(d10)(d60)


Cu  = 


Cc  = 


Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter 


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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% Gravel % Sand % Silt/Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, <0.002mm)


LTB-1 (0"-12") 0.6 43.4 56.0


LTB-1 (12"-18") 1.7 37.2 NA


LTB-1 (18"-24") 10.5 39.0 NA


LTB-1 (30"-36") 3.2 42.7 NA


LTB-1 (42"-48") 1.2 40.5 NA


LTB-1 (54"-60") 1.1 32.7 NA


LTB-1 (66"-72") 3.2 40.3 NA


LTB-1 (8.5'-9') 0.0 24.0 NA


LTB-1 (13.5'-14') 11.5 27.8 NA


LTB-2 (0-6") 0.7 14.4 NA


LTB-2 (6"-12") 0.0 20.2 NA


LTB-2 (12"-18") 0.1 14.2 NA


LTB-2 (30"-36") 0.5 7.2 NA


LTB-2 (42"-48") 0.0 30.8 NA


LTB-2 (54"-60") 2.2 51.8 NA


*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 


Percent Gravel, Sand, Silt and Clay*


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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% Gravel % Sand % Silt/Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, <0.002mm)


UTB-1 (0"-6") 8.2 23.6 NA


UTB-1 (6"-12") 0.4 22.0 77.6


UTB-1 (12"-18") 2.6 41.6 55.8


UTB-1 (18"-24") 4.5 25.3 70.2


UTB-1 (24"-30") 1.6 24.6 73.9


UTB-1 (30"-36") 0.5 6.5 93.0


UTB-1 (36"-42") 37.0 13.8 49.2


UTB-1 (42"-48") 6.3 45.8 47.9


UTB-1 (4'-4.5') 0.3 15.0 84.7


UTB-1 (50.5'-51') 0.0 52.6 47.4


UTB-2 (0-6") 15.9 27.1 57.0


UTB-2 (6"-12") 3.6 36.3 60.1


UTB-2 (18"-24") 0.4 36.7 63.0


UTB-2 (30"-36") 6.3 13.5 80.3


UTB-2 (42"-48") 0.0 48.0 52.0


UTB-2 (36.5'-37') 0.7 18.4 80.9


*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table.


Summary of Particle Size Characteristics (Continued)
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 263.52
Job Number: NM16.0143.00 Weight Passing #10 (g): 257.92


Sample Number: LTB-1 (0"-12") Weight Retained #10 (g): 5.60
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 54.07


Depth: 0"-12" Calculated Weight of Sieve Sample (g): 55.24
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 263.52 100.00
2" 50 0.00 0.00 263.52 100.00


1.5" 38.1 0.00 0.00 263.52 100.00
1" 25 0.00 0.00 263.52 100.00


3/4" 19.0 0.00 0.00 263.52 100.00
3/8" 9.5 0.00 0.00 263.52 100.00


4 4.75 1.70 1.70 261.82 99.35
10 2.00 3.90 5.60 257.92 97.87


 
-10 (Based on calculated sieve wt.)


20 0.85 1.43 2.60 52.64 95.29
40 0.425 1.32 3.92 51.32 92.90
60 0.250 2.86 6.78 48.46 87.72
140 0.106 10.37 17.15 38.09 68.95
200 0.075 7.18 24.33 30.91 55.95


dry pan 2.03 26.36 28.88
wet pan 28.88 0.00


d10 (mm): NA d50 (mm): 0.064
d16 (mm): NA d60 (mm): 0.084
d30 (mm): NA d84 (mm): 0.21


Median Particle Diameter --d50 (mm): 0.064
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = 0.064 d60 = 0.084 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-1 (0"-12") 0"-12" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 397.19
Job Number: NM16.0143.00 Weight Passing #10 (g): 380.85


Sample Number: LTB-1 (12"-18") Weight Retained #10 (g): 16.34
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 78.44


Depth: 12"-18" Calculated Weight of Sieve Sample (g): 81.81
Test Date: 2-Sep-16 Shape: Angular


Hardness: Hard and durable


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 397.19 100.00
2" 50 0.00 0.00 397.19 100.00


1.5" 38.1 0.00 0.00 397.19 100.00
1" 25 0.00 0.00 397.19 100.00


3/4" 19.0 0.00 0.00 397.19 100.00
3/8" 9.5 3.28 3.28 393.91 99.17


4 4.75 3.62 6.90 390.29 98.26
10 2.00 9.44 16.34 380.85 95.89


 
-10 (Based on calculated sieve wt.)


20 0.85 2.67 6.04 75.77 92.62
40 0.425 2.17 8.21 73.60 89.97
60 0.250 4.35 12.56 69.25 84.65
140 0.106 11.30 23.86 57.95 70.84
200 0.075 8.03 31.89 49.92 61.02


dry pan 3.53 35.42 46.39
wet pan 46.39 0.00


d10 (mm): NA d50 (mm): 0.051
d16 (mm): NA d60 (mm): 0.072
d30 (mm): NA d84 (mm): 0.24


Median Particle Diameter --d50 (mm): 0.051
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = 0.051 d60 = 0.072 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-1 (12"-18") 12"-18" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 392.39
Job Number: NM16.0143.00 Weight Passing #10 (g): 344.24


Sample Number: LTB-1 (18"-24") Weight Retained #10 (g): 48.15
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 72.09


Depth: 18"-24" Calculated Weight of Sieve Sample (g): 82.17
Test Date: 2-Sep-16 Shape: Angular


Hardness: Hard and durable


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 392.39 100.00
2" 50 0.00 0.00 392.39 100.00


1.5" 38.1 0.00 0.00 392.39 100.00
1" 25 0.00 0.00 392.39 100.00


3/4" 19.0 0.00 0.00 392.39 100.00
3/8" 9.5 26.41 26.41 365.98 93.27


4 4.75 14.64 41.05 351.34 89.54
10 2.00 7.10 48.15 344.24 87.73


 
-10 (Based on calculated sieve wt.)


20 0.85 1.99 12.07 70.10 85.31
40 0.425 2.42 14.49 67.68 82.36
60 0.250 4.69 19.18 62.99 76.65
140 0.106 14.13 33.31 48.86 59.46
200 0.075 7.30 40.61 41.56 50.58


dry pan 1.58 42.19 39.98
wet pan 39.98 0.00


d10 (mm): NA d50 (mm): 0.073
d16 (mm): NA d60 (mm): 0.11
d30 (mm): NA d84 (mm): 0.62


Median Particle Diameter --d50 (mm): 0.073
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA †


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 


 † Greater than 10% of sample is coarse material 
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d10 = NA d30 = NA d50 = 0.073 d60 = 0.11 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-1 (18"-24") 18"-24" Sandy lean clay s(CL) NA †
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


† Greater than 10% of sample is coarse material 


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 382.58
Job Number: NM16.0143.00 Weight Passing #10 (g): 365.61


Sample Number: LTB-1 (30"-36") Weight Retained #10 (g): 16.97
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 66.99


Depth: 30"-36" Calculated Weight of Sieve Sample (g): 70.10
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 382.58 100.00
2" 50 0.00 0.00 382.58 100.00


1.5" 38.1 0.00 0.00 382.58 100.00
1" 25 0.00 0.00 382.58 100.00


3/4" 19.0 0.00 0.00 382.58 100.00
3/8" 9.5 8.97 8.97 373.61 97.66


4 4.75 3.37 12.34 370.24 96.77
10 2.00 4.63 16.97 365.61 95.56


 
-10 (Based on calculated sieve wt.)


20 0.85 1.33 4.44 65.66 93.67
40 0.425 2.09 6.53 63.57 90.69
60 0.250 4.38 10.91 59.19 84.44
140 0.106 14.17 25.08 45.02 64.22
200 0.075 7.11 32.19 37.91 54.08


dry pan 1.34 33.53 36.57
wet pan 36.57 0.00


d10 (mm): NA d50 (mm): 0.065
d16 (mm): NA d60 (mm): 0.092
d30 (mm): NA d84 (mm): 0.25


Median Particle Diameter --d50 (mm): 0.065
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = 0.065 d60 = 0.092 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-1 (30"-36") 30"-36" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 351.04
Job Number: NM16.0143.00 Weight Passing #10 (g): 343.58


Sample Number: LTB-1 (42"-48") Weight Retained #10 (g): 7.46
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 57.84


Depth: 42"-48" Calculated Weight of Sieve Sample (g): 59.10
Test Date: 1-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 351.04 100.00
2" 50 0.00 0.00 351.04 100.00


1.5" 38.1 0.00 0.00 351.04 100.00
1" 25 0.00 0.00 351.04 100.00


3/4" 19.0 0.00 0.00 351.04 100.00
3/8" 9.5 2.31 2.31 348.73 99.34


4 4.75 1.96 4.27 346.77 98.78
10 2.00 3.19 7.46 343.58 97.87


 
-10 (Based on calculated sieve wt.)


20 0.85 1.68 2.94 56.16 95.03
40 0.425 2.07 5.01 54.09 91.53
60 0.250 3.37 8.38 50.72 85.83
140 0.106 10.52 18.90 40.20 68.03
200 0.075 5.77 24.67 34.43 58.26


dry pan 1.20 25.87 33.23
wet pan 33.23 0.00


d10 (mm): NA d50 (mm): 0.056
d16 (mm): NA d60 (mm): 0.080
d30 (mm): NA d84 (mm): 0.23


Median Particle Diameter --d50 (mm): 0.056
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = 0.056 d60 = 0.080 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-1 (42"-48") 42"-48" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 363.44
Job Number: NM16.0143.00 Weight Passing #10 (g): 352.90


Sample Number: LTB-1 (54"-60") Weight Retained #10 (g): 10.54
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 59.31


Depth: 54"-60" Calculated Weight of Sieve Sample (g): 61.08
Test Date: 30-Aug-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 363.44 100.00
2" 50 0.00 0.00 363.44 100.00


1.5" 38.1 0.00 0.00 363.44 100.00
1" 25 0.00 0.00 363.44 100.00


3/4" 19.0 0.00 0.00 363.44 100.00
3/8" 9.5 0.00 0.00 363.44 100.00


4 4.75 4.05 4.05 359.39 98.89
10 2.00 6.49 10.54 352.90 97.10


 
-10 (Based on calculated sieve wt.)


20 0.85 1.30 3.07 58.01 94.97
40 0.425 1.66 4.73 56.35 92.25
60 0.250 2.91 7.64 53.44 87.49
140 0.106 8.05 15.69 45.39 74.31
200 0.075 4.98 20.67 40.41 66.16


dry pan 0.82 21.49 39.59
wet pan 39.59 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): 0.058
d30 (mm): NA d84 (mm): 0.20


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = 0.058 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-1 (54"-60") 54"-60" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 252.15
Job Number: NM16.0143.00 Weight Passing #10 (g): 240.15


Sample Number: LTB-1 (66"-72") Weight Retained #10 (g): 12.00
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 57.59


Depth: 66"-72" Calculated Weight of Sieve Sample (g): 60.47
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 252.15 100.00
2" 50 0.00 0.00 252.15 100.00


1.5" 38.1 0.00 0.00 252.15 100.00
1" 25 0.00 0.00 252.15 100.00


3/4" 19.0 0.00 0.00 252.15 100.00
3/8" 9.5 4.19 4.19 247.96 98.34


4 4.75 3.97 8.16 243.99 96.76
10 2.00 3.84 12.00 240.15 95.24


 
-10 (Based on calculated sieve wt.)


20 0.85 2.24 5.12 55.35 91.54
40 0.425 1.99 7.11 53.36 88.25
60 0.250 3.65 10.76 49.71 82.21
140 0.106 10.50 21.26 39.21 64.84
200 0.075 5.04 26.30 34.17 56.51


dry pan 0.95 27.25 33.22
wet pan 33.22 0.00


d10 (mm): NA d50 (mm): 0.057
d16 (mm): NA d60 (mm): 0.087
d30 (mm): NA d84 (mm): 0.29


Median Particle Diameter --d50 (mm): 0.057
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = 0.057 d60 = 0.087 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-1 (66"-72") 66"-72" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 331.04
Job Number: NM16.0143.00 Weight Passing #10 (g): 330.74


Sample Number: LTB-1 (8.5'-9') Weight Retained #10 (g): 0.30
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 51.11


Depth: 8.5'-9' Calculated Weight of Sieve Sample (g): 51.16
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 331.04 100.00
2" 50 0.00 0.00 331.04 100.00


1.5" 38.1 0.00 0.00 331.04 100.00
1" 25 0.00 0.00 331.04 100.00


3/4" 19.0 0.00 0.00 331.04 100.00
3/8" 9.5 0.00 0.00 331.04 100.00


4 4.75 0.00 0.00 331.04 100.00
10 2.00 0.30 0.30 330.74 99.91


 
-10 (Based on calculated sieve wt.)


20 0.85 0.78 0.83 50.33 98.38
40 0.425 0.84 1.67 49.49 96.74
60 0.250 1.86 3.53 47.63 93.11
140 0.106 5.52 9.05 42.11 82.32
200 0.075 3.23 12.28 38.88 76.00


dry pan 0.34 12.62 38.54
wet pan 38.54 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): 0.12


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Lean clay with sand (CL)s
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-1 (8.5'-9') 8.5'-9' Lean clay with sand (CL)s NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 


131







Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 295.53
Job Number: NM16.0143.00 Weight Passing #10 (g): 260.37


Sample Number: LTB-1 (13.5'-14') Weight Retained #10 (g): 35.16
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 66.90


Depth: 13.5'-14' Calculated Weight of Sieve Sample (g): 75.93
Test Date: 1-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 295.53 100.00
2" 50 0.00 0.00 295.53 100.00


1.5" 38.1 0.00 0.00 295.53 100.00
1" 25 33.70 33.70 261.83 88.60


3/4" 19.0 0.00 33.70 261.83 88.60
3/8" 9.5 0.00 33.70 261.83 88.60


4 4.75 0.23 33.93 261.60 88.52
10 2.00 1.23 35.16 260.37 88.10


 
-10 (Based on calculated sieve wt.)


20 0.85 1.61 10.64 65.29 85.98
40 0.425 1.55 12.19 63.74 83.94
60 0.250 5.90 18.09 57.84 76.17
140 0.106 8.11 26.20 49.73 65.49
200 0.075 3.66 29.86 46.07 60.67


dry pan 0.78 30.64 45.29
wet pan 45.29 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): 0.071
d30 (mm): NA d84 (mm): 0.43


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA †


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 


 † Greater than 10% of sample is coarse material 
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d10 = NA d30 = NA d50 = NA d60 = 0.071 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-1 (13.5'-14') 13.5'-14' Sandy lean clay s(CL) NA †
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


† Greater than 10% of sample is coarse material 


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 270.68
Job Number: NM16.0143.00 Weight Passing #10 (g): 267.58


Sample Number: LTB-2 (0-6") Weight Retained #10 (g): 3.10
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 64.30


Depth: 0"-6" Calculated Weight of Sieve Sample (g): 65.04
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 270.68 100.00
2" 50 0.00 0.00 270.68 100.00


1.5" 38.1 0.00 0.00 270.68 100.00
1" 25 0.00 0.00 270.68 100.00


3/4" 19.0 0.00 0.00 270.68 100.00
3/8" 9.5 0.98 0.98 269.70 99.64


4 4.75 0.94 1.92 268.76 99.29
10 2.00 1.18 3.10 267.58 98.85


 
-10 (Based on calculated sieve wt.)


20 0.85 0.62 1.36 63.68 97.90
40 0.425 0.46 1.82 63.22 97.19
60 0.250 0.92 2.74 62.30 95.78
140 0.106 2.93 5.67 59.37 91.28
200 0.075 4.17 9.84 55.20 84.86


dry pan 1.08 10.92 54.12
wet pan 54.12 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): 0.072


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Lean clay with sand (CL)s
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-2 (0-6") 0"-6" Lean clay with sand (CL)s NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 361.28
Job Number: NM16.0143.00 Weight Passing #10 (g): 361.28


Sample Number: LTB-2 (6"-12") Weight Retained #10 (g): 0.00
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 60.85


Depth: 6"-12" Calculated Weight of Sieve Sample (g): 60.85
Test Date: 30-Aug-16 Shape: Rounded


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 361.28 100.00
2" 50 0.00 0.00 361.28 100.00


1.5" 38.1 0.00 0.00 361.28 100.00
1" 25 0.00 0.00 361.28 100.00


3/4" 19.0 0.00 0.00 361.28 100.00
3/8" 9.5 0.00 0.00 361.28 100.00


4 4.75 0.00 0.00 361.28 100.00
10 2.00 0.00 0.00 361.28 100.00


 
-10 (Based on calculated sieve wt.)


20 0.85 0.15 0.15 60.70 99.75
40 0.425 0.28 0.43 60.42 99.29
60 0.250 0.62 1.05 59.80 98.27
140 0.106 4.61 5.66 55.19 90.70
200 0.075 6.64 12.30 48.55 79.79


dry pan 0.84 13.14 47.71
wet pan 47.71 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): 0.086


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Lean clay with sand (CL)s
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-2 (6"-12") 6"-12" Lean clay with sand (CL)s NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 270.12
Job Number: NM16.0143.00 Weight Passing #10 (g): 269.72


Sample Number: LTB-2 (12"-18") Weight Retained #10 (g): 0.40
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 50.12


Depth: 12"-18" Calculated Weight of Sieve Sample (g): 50.19
Test Date: 30-Aug-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 270.12 100.00
2" 50 0.00 0.00 270.12 100.00


1.5" 38.1 0.00 0.00 270.12 100.00
1" 25 0.00 0.00 270.12 100.00


3/4" 19.0 0.00 0.00 270.12 100.00
3/8" 9.5 0.00 0.00 270.12 100.00


4 4.75 0.25 0.25 269.87 99.91
10 2.00 0.15 0.40 269.72 99.85


 
-10 (Based on calculated sieve wt.)


20 0.85 0.14 0.21 49.98 99.57
40 0.425 0.22 0.43 49.76 99.13
60 0.250 0.59 1.02 49.17 97.96
140 0.106 2.45 3.47 46.72 93.08
200 0.075 3.68 7.15 43.04 85.75


dry pan 1.04 8.19 42.00
wet pan 42.00 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): 0.069


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Lean clay (CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-2 (12"-18") 12"-18" Lean clay (CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 391.58
Job Number: NM16.0143.00 Weight Passing #10 (g): 388.04


Sample Number: LTB-2 (30"-36") Weight Retained #10 (g): 3.54
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 55.76


Depth: 30"-36" Calculated Weight of Sieve Sample (g): 56.27
Test Date: 30-Aug-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 391.58 100.00
2" 50 0.00 0.00 391.58 100.00


1.5" 38.1 0.00 0.00 391.58 100.00
1" 25 0.00 0.00 391.58 100.00


3/4" 19.0 0.00 0.00 391.58 100.00
3/8" 9.5 0.00 0.00 391.58 100.00


4 4.75 1.93 1.93 389.65 99.51
10 2.00 1.61 3.54 388.04 99.10


 
-10 (Based on calculated sieve wt.)


20 0.85 0.16 0.67 55.60 98.81
40 0.425 0.18 0.85 55.42 98.49
60 0.250 0.23 1.08 55.19 98.08
140 0.106 1.47 2.55 53.72 95.47
200 0.075 1.78 4.33 51.94 92.31


dry pan 0.46 4.79 51.48
wet pan 51.48 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): NA


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CH


ASTM Soil Classification: Fat clay (CH)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-2 (30"-36") 30"-36" Fat clay (CH) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 248.75
Job Number: NM16.0143.00 Weight Passing #10 (g): 248.75


Sample Number: LTB-2 (42"-48") Weight Retained #10 (g): 0.00
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 59.64


Depth: 42"-48" Calculated Weight of Sieve Sample (g): 59.64
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 248.75 100.00
2" 50 0.00 0.00 248.75 100.00


1.5" 38.1 0.00 0.00 248.75 100.00
1" 25 0.00 0.00 248.75 100.00


3/4" 19.0 0.00 0.00 248.75 100.00
3/8" 9.5 0.00 0.00 248.75 100.00


4 4.75 0.00 0.00 248.75 100.00
10 2.00 0.00 0.00 248.75 100.00


 
-10 (Based on calculated sieve wt.)


20 0.85 0.72 0.72 58.92 98.79
40 0.425 1.03 1.75 57.89 97.07
60 0.250 1.45 3.20 56.44 94.63
140 0.106 6.99 10.19 49.45 82.91
200 0.075 8.20 18.39 41.25 69.16


dry pan 1.36 19.75 39.89
wet pan 39.89 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): 0.060
d30 (mm): NA d84 (mm): 0.11


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 


142







d10 = NA d30 = NA d50 = NA d60 = 0.060 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-2 (42"-48") 42"-48" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 367.32
Job Number: NM16.0143.00 Weight Passing #10 (g): 337.07


Sample Number: LTB-2 (54"-60") Weight Retained #10 (g): 30.25
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 70.00


Depth: 54"-60" Calculated Weight of Sieve Sample (g): 76.28
Test Date: 1-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 367.32 100.00
2" 50 0.00 0.00 367.32 100.00


1.5" 38.1 0.00 0.00 367.32 100.00
1" 25 0.00 0.00 367.32 100.00


3/4" 19.0 0.00 0.00 367.32 100.00
3/8" 9.5 1.45 1.45 365.87 99.61


4 4.75 6.74 8.19 359.13 97.77
10 2.00 22.06 30.25 337.07 91.76


 
-10 (Based on calculated sieve wt.)


20 0.85 8.85 15.13 61.15 80.16
40 0.425 5.15 20.28 56.00 73.41
60 0.250 4.00 24.28 52.00 68.17
140 0.106 8.89 33.17 43.11 56.51
200 0.075 8.05 41.22 35.06 45.96


dry pan 1.58 42.80 33.48
wet pan 33.48 0.00


d10 (mm): NA d50 (mm): 0.086
d16 (mm): NA d60 (mm): 0.14
d30 (mm): NA d84 (mm): 1.1


Median Particle Diameter --d50 (mm): 0.086
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Clayey sand (SC)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = 0.086 d60 = 0.14 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


LTB-2 (54"-60") 54"-60" Clayey sand (SC) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 245.47
Job Number: NM16.0143.00 Weight Passing #10 (g): 222.00


Sample Number: UTB-1 (0"-6") Weight Retained #10 (g): 23.47
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 59.63


Depth: 0"-6" Calculated Weight of Sieve Sample (g): 65.93
Test Date: 1-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 245.47 100.00
2" 50 0.00 0.00 245.47 100.00


1.5" 38.1 0.00 0.00 245.47 100.00
1" 25 0.00 0.00 245.47 100.00


3/4" 19.0 11.92 11.92 233.55 95.14
3/8" 9.5 5.27 17.19 228.28 93.00


4 4.75 2.88 20.07 225.40 91.82
10 2.00 3.40 23.47 222.00 90.44


 
-10 (Based on calculated sieve wt.)


20 0.85 1.57 7.87 58.06 88.06
40 0.425 1.21 9.08 56.85 86.22
60 0.250 1.47 10.55 55.38 83.99
140 0.106 5.00 15.55 50.38 76.41
200 0.075 5.38 20.93 45.00 68.25


dry pan 0.89 21.82 44.11
wet pan 44.11 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): 0.053
d30 (mm): NA d84 (mm): 0.25


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = 0.053 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-1 (0"-6") 0"-6" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 246.27
Job Number: NM16.0143.00 Weight Passing #10 (g): 243.34


Sample Number: UTB-1 (6"-12") Weight Retained #10 (g): 2.93
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 54.26


Depth: 6"-12" Calculated Weight of Sieve Sample (g): 54.91
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 246.27 100.00
2" 50 0.00 0.00 246.27 100.00


1.5" 38.1 0.00 0.00 246.27 100.00
1" 25 0.00 0.00 246.27 100.00


3/4" 19.0 0.00 0.00 246.27 100.00
3/8" 9.5 0.00 0.00 246.27 100.00


4 4.75 1.03 1.03 245.24 99.58
10 2.00 1.90 2.93 243.34 98.81


 
-10 (Based on calculated sieve wt.)


20 0.85 0.80 1.45 53.46 97.35
40 0.425 0.67 2.12 52.79 96.13
60 0.250 0.98 3.10 51.81 94.35
140 0.106 4.09 7.19 47.72 86.90
200 0.075 5.09 12.28 42.63 77.63


dry pan 2.45 14.73 40.18
wet pan 40.18 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): 0.095


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Lean clay with sand (CL)s
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-1 (6"-12") 6"-12" Lean clay with sand (CL)s NA


0


10


20


30


40


50


60


70


80


90


100 0


10


20


30


40


50


60


70


80


90


100
0.0010.010.11101001000


PE
R


C
EN


T 
FI


N
ER


 B
Y 


W
EI


G
H


T 
PER


C
EN


T C
O


AR
SER


 BY W
EIG


H
T 


PARTICLE DIAMETER (mm) 


UNIFIED 


USDA 


Wet Sieve 


Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 277.38
Job Number: NM16.0143.00 Weight Passing #10 (g): 258.69


Sample Number: UTB-1 (12"-18") Weight Retained #10 (g): 18.69
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 50.19


Depth: 12"-18" Calculated Weight of Sieve Sample (g): 53.82
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 277.38 100.00
2" 50 0.00 0.00 277.38 100.00


1.5" 38.1 0.00 0.00 277.38 100.00
1" 25 0.00 0.00 277.38 100.00


3/4" 19.0 0.00 0.00 277.38 100.00
3/8" 9.5 3.32 3.32 274.06 98.80


4 4.75 3.89 7.21 270.17 97.40
10 2.00 11.48 18.69 258.69 93.26


 
-10 (Based on calculated sieve wt.)


20 0.85 4.05 7.68 46.14 85.74
40 0.425 3.36 11.04 42.78 79.49
60 0.250 3.62 14.66 39.16 72.77
140 0.106 7.03 21.69 32.13 59.70
200 0.075 2.11 23.80 30.02 55.78


dry pan 0.40 24.20 29.62
wet pan 29.62 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): 0.11
d30 (mm): NA d84 (mm): 0.70


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = 0.11 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-1 (12"-18") 12"-18" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 387.23
Job Number: NM16.0143.00 Weight Passing #10 (g): 354.41


Sample Number: UTB-1 (18"-24") Weight Retained #10 (g): 32.82
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 50.73


Depth: 18"-24" Calculated Weight of Sieve Sample (g): 55.43
Test Date: 30-Aug-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 387.23 100.00
2" 50 0.00 0.00 387.23 100.00


1.5" 38.1 0.00 0.00 387.23 100.00
1" 25 0.00 0.00 387.23 100.00


3/4" 19.0 0.00 0.00 387.23 100.00
3/8" 9.5 2.10 2.10 385.13 99.46


4 4.75 15.20 17.30 369.93 95.53
10 2.00 15.52 32.82 354.41 91.52


 
-10 (Based on calculated sieve wt.)


20 0.85 2.11 6.81 48.62 87.72
40 0.425 1.31 8.12 47.31 85.35
60 0.250 1.21 9.33 46.10 83.17
140 0.106 3.87 13.20 42.23 76.19
200 0.075 3.31 16.51 38.92 70.22


dry pan 0.32 16.83 38.60
wet pan 38.60 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): 0.31


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Lean clay with sand (CL)s
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-1 (18"-24") 18"-24" Lean clay with sand (CL)s NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 280.99
Job Number: NM16.0143.00 Weight Passing #10 (g): 275.95


Sample Number: UTB-1 (24"-30") Weight Retained #10 (g): 5.04
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 64.36


Depth: 24"-30" Calculated Weight of Sieve Sample (g): 65.54
Test Date: 1-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 280.99 100.00
2" 50 0.00 0.00 280.99 100.00


1.5" 38.1 0.00 0.00 280.99 100.00
1" 25 0.00 0.00 280.99 100.00


3/4" 19.0 0.00 0.00 280.99 100.00
3/8" 9.5 3.35 3.35 277.64 98.81


4 4.75 1.01 4.36 276.63 98.45
10 2.00 0.68 5.04 275.95 98.21


 
-10 (Based on calculated sieve wt.)


20 0.85 0.67 1.85 63.69 97.18
40 0.425 0.61 2.46 63.08 96.25
60 0.250 0.81 3.27 62.27 95.02
140 0.106 6.33 9.60 55.94 85.36
200 0.075 7.54 17.14 48.40 73.85


dry pan 1.30 18.44 47.10
wet pan 47.10 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): 0.10


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Lean clay with sand (CL)s
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-1 (24"-30") 24"-30" Lean clay with sand (CL)s NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 361.53
Job Number: NM16.0143.00 Weight Passing #10 (g): 359.17


Sample Number: UTB-1 (30"-36") Weight Retained #10 (g): 2.36
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 59.45


Depth: 30"-36" Calculated Weight of Sieve Sample (g): 59.84
Test Date: 1-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 361.53 100.00
2" 50 0.00 0.00 361.53 100.00


1.5" 38.1 0.00 0.00 361.53 100.00
1" 25 0.00 0.00 361.53 100.00


3/4" 19.0 0.00 0.00 361.53 100.00
3/8" 9.5 0.00 0.00 361.53 100.00


4 4.75 1.79 1.79 359.74 99.50
10 2.00 0.57 2.36 359.17 99.35


 
-10 (Based on calculated sieve wt.)


20 0.85 0.21 0.60 59.24 99.00
40 0.425 0.20 0.80 59.04 98.66
60 0.250 0.27 1.07 58.77 98.21
140 0.106 1.53 2.60 57.24 95.65
200 0.075 1.61 4.21 55.63 92.96


dry pan 0.21 4.42 55.42
wet pan 55.42 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): NA


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CH


ASTM Soil Classification: Fat clay (CH)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-1 (30"-36") 30"-36" Fat clay (CH) NA


0


10


20


30


40


50


60


70


80


90


100 0


10


20


30


40


50


60


70


80


90


100
0.0010.010.11101001000


PE
R


C
EN


T 
FI


N
ER


 B
Y 


W
EI


G
H


T 
PER


C
EN


T C
O


AR
SER


 BY W
EIG


H
T 


PARTICLE DIAMETER (mm) 


UNIFIED 


USDA 


Wet Sieve 


Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 278.26
Job Number: NM16.0143.00 Weight Passing #10 (g): 174.21


Sample Number: UTB-1 (36"-42") Weight Retained #10 (g): 104.05
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 50.13


Depth: 36"-42" Calculated Weight of Sieve Sample (g): 80.07
Test Date: 30-Aug-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 278.26 100.00
2" 50 0.00 0.00 278.26 100.00


1.5" 38.1 0.00 0.00 278.26 100.00
1" 25 0.00 0.00 278.26 100.00


3/4" 19.0 30.28 30.28 247.98 89.12
3/8" 9.5 71.54 101.82 176.44 63.41


4 4.75 1.22 103.04 175.22 62.97
10 2.00 1.01 104.05 174.21 62.61


 
-10 (Based on calculated sieve wt.)


20 0.85 1.20 31.14 48.93 61.11
40 0.425 0.94 32.08 47.99 59.93
60 0.250 1.10 33.18 46.89 58.56
140 0.106 3.52 36.70 43.37 54.16
200 0.075 3.97 40.67 39.40 49.21


dry pan 0.92 41.59 38.48
wet pan 38.48 0.00


d10 (mm): NA d50 (mm): 0.079
d16 (mm): NA d60 (mm): 0.44
d30 (mm): NA d84 (mm): 17


Median Particle Diameter --d50 (mm): 0.079
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Clayey gravel (GC)
USDA Soil Classification: NA †


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 


 † Greater than 10% of sample is coarse material 
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d10 = NA d30 = NA d50 = 0.079 d60 = 0.44 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-1 (36"-42") 36"-42" Clayey gravel (GC) NA †
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


† Greater than 10% of sample is coarse material 


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 379.80
Job Number: NM16.0143.00 Weight Passing #10 (g): 344.87


Sample Number: UTB-1 (42"-48") Weight Retained #10 (g): 34.93
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 68.56


Depth: 42"-48" Calculated Weight of Sieve Sample (g): 75.50
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 379.80 100.00
2" 50 0.00 0.00 379.80 100.00


1.5" 38.1 0.00 0.00 379.80 100.00
1" 25 0.00 0.00 379.80 100.00


3/4" 19.0 0.00 0.00 379.80 100.00
3/8" 9.5 12.19 12.19 367.61 96.79


4 4.75 11.70 23.89 355.91 93.71
10 2.00 11.04 34.93 344.87 90.80


 
-10 (Based on calculated sieve wt.)


20 0.85 7.28 14.22 61.28 81.16
40 0.425 5.12 19.34 56.16 74.38
60 0.250 6.09 25.43 50.07 66.31
140 0.106 9.90 35.33 40.17 53.20
200 0.075 3.97 39.30 36.20 47.94


dry pan 1.74 41.04 34.46
wet pan 34.46 0.00


d10 (mm): NA d50 (mm): 0.086
d16 (mm): NA d60 (mm): 0.17
d30 (mm): NA d84 (mm): 1.1


Median Particle Diameter --d50 (mm): 0.086
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Clayey sand (SC)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = 0.086 d60 = 0.17 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-1 (42"-48") 42"-48" Clayey sand (SC) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 234.71
Job Number: NM16.0143.00 Weight Passing #10 (g): 232.06


Sample Number: UTB-1 (4'-4.5') Weight Retained #10 (g): 2.65
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 50.74


Depth: 4'-4.5' Calculated Weight of Sieve Sample (g): 51.32
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 234.71 100.00
2" 50 0.00 0.00 234.71 100.00


1.5" 38.1 0.00 0.00 234.71 100.00
1" 25 0.00 0.00 234.71 100.00


3/4" 19.0 0.00 0.00 234.71 100.00
3/8" 9.5 0.00 0.00 234.71 100.00


4 4.75 0.76 0.76 233.95 99.68
10 2.00 1.89 2.65 232.06 98.87


 
-10 (Based on calculated sieve wt.)


20 0.85 0.97 1.55 49.77 96.98
40 0.425 0.67 2.22 49.10 95.68
60 0.250 0.75 2.97 48.35 94.21
140 0.106 2.34 5.31 46.01 89.65
200 0.075 2.54 7.85 43.47 84.70


dry pan 0.28 8.13 43.19
wet pan 43.19 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): 0.071


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Lean clay with sand (CL)s
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-1 (4'-4.5') 4'-4.5' Lean clay with sand (CL)s NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 283.84
Job Number: NM16.0143.00 Weight Passing #10 (g): 283.84


Sample Number: UTB-1 (50.5'-51') Weight Retained #10 (g): 0.00
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 62.33


Depth: 50.5'-51' Calculated Weight of Sieve Sample (g): 62.33
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 283.84 100.00
2" 50 0.00 0.00 283.84 100.00


1.5" 38.1 0.00 0.00 283.84 100.00
1" 25 0.00 0.00 283.84 100.00


3/4" 19.0 0.00 0.00 283.84 100.00
3/8" 9.5 0.00 0.00 283.84 100.00


4 4.75 0.00 0.00 283.84 100.00
10 2.00 0.00 0.00 283.84 100.00


 
-10 (Based on calculated sieve wt.)


20 0.85 0.10 0.10 62.23 99.84
40 0.425 1.33 1.43 60.90 97.71
60 0.250 11.31 12.74 49.59 79.56
140 0.106 14.24 26.98 35.35 56.71
200 0.075 5.80 32.78 29.55 47.41


dry pan 1.66 34.44 27.89
wet pan 27.89 0.00


d10 (mm): NA d50 (mm): 0.083
d16 (mm): NA d60 (mm): 0.12
d30 (mm): NA d84 (mm): 0.28


Median Particle Diameter --d50 (mm): 0.083
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines (visual method): ML


ASTM Soil Classification: Silty sand (SM)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = 0.083 d60 = 0.12 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-1 (50.5'-51') 50.5'-51' Silty sand (SM) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 285.82
Job Number: NM16.0143.00 Weight Passing #10 (g): 235.67


Sample Number: UTB-2 (0-6") Weight Retained #10 (g): 50.15
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 66.94


Depth: 0"-6" Calculated Weight of Sieve Sample (g): 81.18
Test Date: 30-Aug-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 285.82 100.00
2" 50 0.00 0.00 285.82 100.00


1.5" 38.1 0.00 0.00 285.82 100.00
1" 25 0.00 0.00 285.82 100.00


3/4" 19.0 0.00 0.00 285.82 100.00
3/8" 9.5 34.84 34.84 250.98 87.81


4 4.75 10.70 45.54 240.28 84.07
10 2.00 4.61 50.15 235.67 82.45


 
-10 (Based on calculated sieve wt.)


20 0.85 2.23 16.47 64.71 79.71
40 0.425 1.22 17.69 63.49 78.20
60 0.250 1.03 18.72 62.46 76.94
140 0.106 7.25 25.97 55.21 68.01
200 0.075 8.94 34.91 46.27 56.99


dry pan 1.11 36.02 45.16
wet pan 45.16 0.00


d10 (mm): NA d50 (mm): 0.060
d16 (mm): NA d60 (mm): 0.082
d30 (mm): NA d84 (mm): 4.6


Median Particle Diameter --d50 (mm): 0.060
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines (visual method): ML


ASTM Soil Classification: Sandy silt with gravel s(ML)g
USDA Soil Classification: NA †


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 


 † Greater than 10% of sample is coarse material 
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d10 = NA d30 = NA d50 = 0.060 d60 = 0.082 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-2 (0-6") 0"-6" Sandy silt with gravel s(ML)g NA †
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


† Greater than 10% of sample is coarse material 


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 238.04
Job Number: NM16.0143.00 Weight Passing #10 (g): 220.19


Sample Number: UTB-2 (6"-12") Weight Retained #10 (g): 17.85
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 57.83


Depth: 6"-12" Calculated Weight of Sieve Sample (g): 62.52
Test Date: 1-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 238.04 100.00
2" 50 0.00 0.00 238.04 100.00


1.5" 38.1 0.00 0.00 238.04 100.00
1" 25 0.00 0.00 238.04 100.00


3/4" 19.0 0.00 0.00 238.04 100.00
3/8" 9.5 2.28 2.28 235.76 99.04


4 4.75 6.22 8.50 229.54 96.43
10 2.00 9.35 17.85 220.19 92.50


 
-10 (Based on calculated sieve wt.)


20 0.85 4.53 9.22 53.30 85.26
40 0.425 2.50 11.72 50.80 81.26
60 0.250 2.13 13.85 48.67 77.85
140 0.106 5.88 19.73 42.79 68.44
200 0.075 5.22 24.95 37.57 60.09


dry pan 0.35 25.30 37.22
wet pan 37.22 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): 0.075
d30 (mm): NA d84 (mm): 0.68


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = 0.075 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-2 (6"-12") 6"-12" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 379.29
Job Number: NM16.0143.00 Weight Passing #10 (g): 373.52


Sample Number: UTB-2 (18"-24") Weight Retained #10 (g): 5.77
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 98.23


Depth: 18"-24" Calculated Weight of Sieve Sample (g): 99.75
Test Date: 1-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 379.29 100.00
2" 50 0.00 0.00 379.29 100.00


1.5" 38.1 0.00 0.00 379.29 100.00
1" 25 0.00 0.00 379.29 100.00


3/4" 19.0 0.00 0.00 379.29 100.00
3/8" 9.5 0.00 0.00 379.29 100.00


4 4.75 1.40 1.40 377.89 99.63
10 2.00 4.37 5.77 373.52 98.48


 
-10 (Based on calculated sieve wt.)


20 0.85 5.37 6.89 92.86 93.10
40 0.425 3.44 10.33 89.42 89.65
60 0.250 3.08 13.41 86.34 86.56
140 0.106 11.21 24.62 75.13 75.32
200 0.075 12.31 36.93 62.82 62.98


dry pan 2.82 39.75 60.00
wet pan 60.00 0.00


d10 (mm): NA d50 (mm): 0.052
d16 (mm): NA d60 (mm): 0.069
d30 (mm): NA d84 (mm): 0.21


Median Particle Diameter --d50 (mm): 0.052
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = 0.052 d60 = 0.069 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-2 (18"-24") 18"-24" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 


171







Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 317.03
Job Number: NM16.0143.00 Weight Passing #10 (g): 295.56


Sample Number: UTB-2 (30"-36") Weight Retained #10 (g): 21.47
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 49.06


Depth: 30"-36" Calculated Weight of Sieve Sample (g): 52.62
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 317.03 100.00
2" 50 0.00 0.00 317.03 100.00


1.5" 38.1 0.00 0.00 317.03 100.00
1" 25 0.00 0.00 317.03 100.00


3/4" 19.0 0.00 0.00 317.03 100.00
3/8" 9.5 18.29 18.29 298.74 94.23


4 4.75 1.53 19.82 297.21 93.75
10 2.00 1.65 21.47 295.56 93.23


 
-10 (Based on calculated sieve wt.)


20 0.85 0.90 4.46 48.16 91.52
40 0.425 0.48 4.94 47.68 90.61
60 0.250 0.44 5.38 47.24 89.77
140 0.106 2.56 7.94 44.68 84.90
200 0.075 2.43 10.37 42.25 80.29


dry pan 0.35 10.72 41.90
wet pan 41.90 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): 0.099


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Lean clay with sand (CL)s
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-2 (30"-36") 30"-36" Lean clay with sand (CL)s NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 298.14
Job Number: NM16.0143.00 Weight Passing #10 (g): 297.95


Sample Number: UTB-2 (42"-48") Weight Retained #10 (g): 0.19
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 73.79


Depth: 42"-48" Calculated Weight of Sieve Sample (g): 73.84
Test Date: 2-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 298.14 100.00
2" 50 0.00 0.00 298.14 100.00


1.5" 38.1 0.00 0.00 298.14 100.00
1" 25 0.00 0.00 298.14 100.00


3/4" 19.0 0.00 0.00 298.14 100.00
3/8" 9.5 0.00 0.00 298.14 100.00


4 4.75 0.09 0.09 298.05 99.97
10 2.00 0.10 0.19 297.95 99.94


 
-10 (Based on calculated sieve wt.)


20 0.85 0.90 0.95 72.89 98.72
40 0.425 1.90 2.85 70.99 96.14
60 0.250 9.33 12.18 61.66 83.51
140 0.106 16.09 28.27 45.57 61.72
200 0.075 7.20 35.47 38.37 51.97


dry pan 2.52 37.99 35.85
wet pan 35.85 0.00


d10 (mm): NA d50 (mm): 0.070
d16 (mm): NA d60 (mm): 0.100
d30 (mm): NA d84 (mm): 0.26


Median Particle Diameter --d50 (mm): 0.070
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines: CL


ASTM Soil Classification: Sandy lean clay s(CL)
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = 0.070 d60 = 0.10 Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-2 (42"-48") 42"-48" Sandy lean clay s(CL) NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Particle Size Analysis
Wet Sieve Data (#10 Split)


Job Name: Intera, Inc. Initial Dry Weight of Sample (g): 378.79
Job Number: NM16.0143.00 Weight Passing #10 (g): 371.03


Sample Number: UTB-2 (36.5'-37') Weight Retained #10 (g): 7.76
Project Name: RIOAL.M0001.Lisbon Weight of -10 Sieve Sample (g): 64.11


Depth: 36'-37' Calculated Weight of Sieve Sample (g): 65.45
Test Date: 1-Sep-16 Shape: Angular


Hardness: Soft


Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing


+10
3" 75 0.00 0.00 378.79 100.00
2" 50 0.00 0.00 378.79 100.00


1.5" 38.1 0.00 0.00 378.79 100.00
1" 25 0.00 0.00 378.79 100.00


3/4" 19.0 0.00 0.00 378.79 100.00
3/8" 9.5 0.00 0.00 378.79 100.00


4 4.75 2.71 2.71 376.08 99.28
10 2.00 5.05 7.76 371.03 97.95


 
-10 (Based on calculated sieve wt.)


20 0.85 0.94 2.28 63.17 96.52
40 0.425 1.10 3.38 62.07 94.83
60 0.250 1.25 4.63 60.82 92.92
140 0.106 4.22 8.85 56.60 86.48
200 0.075 3.68 12.53 52.92 80.85


dry pan 0.55 13.08 52.37
wet pan 52.37 0.00


d10 (mm): NA d50 (mm): NA
d16 (mm): NA d60 (mm): NA
d30 (mm): NA d84 (mm): 0.091


Median Particle Diameter --d50 (mm): NA
Uniformity Coefficient, Cu --[d60/d10] (mm): NA


Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): NA


Mean Particle Diameter --[(d16+d50+d84)/3] (mm): NA


Classification of fines (visual method): ML


ASTM Soil Classification: Silt with sand (ML)s
USDA Soil Classification: NA


Laboratory analysis by: A. Lewis
Data entered by: C. Krous


Checked by: J. Hines


Note:  Reported values for d10, Cu, 
Cc, and soil classification are 
estimates, since extrapolation was 
required to obtain the d10 diameter 
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d10 = NA d30 = NA d50 = NA d60 = NA Cu = NA Cc = NA
SAMPLE NUMBER DEPTH ASTM CLASSIFICATION USDA CLASSIFICATION


UTB-2 (36.5'-37') 36'-37' Silt with sand (ML)s NA
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 


Coarse Fine Coarse Medium Fine


GRAVELCOBBLES SILT OR CLAYSAND


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT


3 1.5 3/4 3/8 #4 #10 #20 #40 #60 #140 #200 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 


2 1 
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Atterberg Limits/  
Identification of Fines 
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Summary of Atterberg Tests


Sample Number Liquid Limit Plastic Limit Plasticity Index Classification


LTB-1 (0"-12") 26 15 11 CL


LTB-1 (12"-18") 28 14 14 CL


LTB-1 (18"-24") 26 15 11 CL


LTB-1 (30"-36") 27 15 12 CL


LTB-1 (42"-48") 26 15 11 CL


LTB-1 (54"-60") 27 17 10 CL


LTB-1 (66"-72") 27 15 12 CL


LTB-1 (8.5'-9') 27 15 12 CL


LTB-1 (13.5'-14') 28 16 12 CL


LTB-2 (0-6") 31 19 12 CL


LTB-2 (6"-12") 28 17 11 CL


LTB-2 (12"-18") 30 17 13 CL


LTB-2 (30"-36") 50 22 28 CH


LTB-2 (42"-48") 30 16 14 CL


LTB-2 (54"-60") 29 20 9 CL


UTB-1 (0"-6") 36 16 20 CL


UTB-1 (6"-12") 35 21 14 CL


UTB-1 (12"-18") 30 17 13 CL


UTB-1 (18"-24") 41 19 22 CL


UTB-1 (24"-30") 32 17 15 CL


---  =  Soil requires visual-manual classification due to non-plasticity


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Atterberg Tests (Continued)


Sample Number Liquid Limit Plastic Limit Plasticity Index Classification


UTB-1 (30"-36") 55 19 36 CH


UTB-1 (36"-42") 46 17 29 CL


UTB-1 (42"-48") 27 16 11 CL


UTB-1 (4'-4.5') 46 17 29 CL


UTB-1 (50.5'-51') --- --- --- ML


UTB-2 (0-6") --- --- --- ML


UTB-2 (6"-12") 37 16 21 CL


UTB-2 (18"-24") 29 19 10 CL


UTB-2 (30"-36") 45 19 26 CL


UTB-2 (42"-48") 40 18 22 CL


UTB-2 (36.5'-37') --- --- --- ML


---  =  Soil requires visual-manual classification due to non-plasticity


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-1 (0"-12")
Project Name: RIOAL.M0001.Lisbon


Depth: 0"-12"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 25 16


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 128.36 126.50 126.15


Weight of pan plus dry soil (g) 125.89 123.96 123.82
Weight of pan (g): 115.81 114.26 115.74


Gravimetric moisture content (% g/g): 24.50 26.19 28.84


Liquid Limit: 26


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 120.37 124.37
Weight of pan plus dry soil (g) 119.43 123.30


Weight of pan (g): 113.21 116.51
Gravimetric moisture content (% g/g): 15.11 15.76


Plastic Limit: 15


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 26


Plastic Limit: 15
Plasticity Index: 11


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-1 (12"-18")
Project Name: RIOAL.M0001.Lisbon


Depth: 12"-18"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 27 16


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 124.38 128.55 130.41


Weight of pan plus dry soil (g) 122.07 125.91 127.28
Weight of pan (g): 113.25 116.29 116.48


Gravimetric moisture content (% g/g): 26.19 27.44 28.98


Liquid Limit: 28


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 131.77 124.44
Weight of pan plus dry soil (g) 130.82 123.48


Weight of pan (g): 124.12 116.57
Gravimetric moisture content (% g/g): 14.18 13.89


Plastic Limit: 14


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 28


Plastic Limit: 14
Plasticity Index: 14


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-1 (18"-24")
Project Name: RIOAL.M0001.Lisbon


Depth: 18"-24"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 30 25 19


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 123.35 121.95 125.42


Weight of pan plus dry soil (g) 121.46 119.98 122.78
Weight of pan (g): 114.02 112.56 113.28


Gravimetric moisture content (% g/g): 25.40 26.55 27.79


Liquid Limit: 26


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 124.85 120.50
Weight of pan plus dry soil (g) 123.77 119.33


Weight of pan (g): 116.40 111.19
Gravimetric moisture content (% g/g): 14.65 14.37


Plastic Limit: 15


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 26


Plastic Limit: 15
Plasticity Index: 11


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-1 (30"-36")
Project Name: RIOAL.M0001.Lisbon


Depth: 30"-36"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 34 24 18


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 126.48 127.04 129.39


Weight of pan plus dry soil (g) 123.68 124.64 126.57
Weight of pan (g): 112.75 115.57 116.61


Gravimetric moisture content (% g/g): 25.62 26.46 28.31


Liquid Limit: 27


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 120.45 118.93
Weight of pan plus dry soil (g) 119.47 118.13


Weight of pan (g): 113.16 112.64
Gravimetric moisture content (% g/g): 15.53 14.57


Plastic Limit: 15


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 27


Plastic Limit: 15
Plasticity Index: 12


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-1 (42"-48")
Project Name: RIOAL.M0001.Lisbon


Depth: 42"-48"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 24 17


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 124.09 125.29 122.89


Weight of pan plus dry soil (g) 122.58 123.42 120.72
Weight of pan (g): 116.26 116.17 113.13


Gravimetric moisture content (% g/g): 23.89 25.79 28.59


Liquid Limit: 26


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 122.26 123.83
Weight of pan plus dry soil (g) 121.35 122.93


Weight of pan (g): 115.31 117.19
Gravimetric moisture content (% g/g): 15.07 15.68


Plastic Limit: 15


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 26


Plastic Limit: 15
Plasticity Index: 11


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-1 (54"-60")
Project Name: RIOAL.M0001.Lisbon


Depth: 54"-60"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 28 19


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 125.52 122.13 127.19


Weight of pan plus dry soil (g) 123.50 120.13 124.30
Weight of pan (g): 115.29 112.71 114.11


Gravimetric moisture content (% g/g): 24.60 26.95 28.36


Liquid Limit: 27


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 118.54 121.39
Weight of pan plus dry soil (g) 117.58 120.39


Weight of pan (g): 111.86 114.23
Gravimetric moisture content (% g/g): 16.78 16.23


Plastic Limit: 17


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 27


Plastic Limit: 17
Plasticity Index: 10


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-1 (66"-72")
Project Name: RIOAL.M0001.Lisbon


Depth: 66"-72"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 28 20


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 124.87 125.03 125.98


Weight of pan plus dry soil (g) 123.18 123.03 123.86
Weight of pan (g): 116.32 115.63 116.50


Gravimetric moisture content (% g/g): 24.64 27.03 28.80


Liquid Limit: 27


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 120.94 119.01
Weight of pan plus dry soil (g) 120.05 118.15


Weight of pan (g): 114.01 112.27
Gravimetric moisture content (% g/g): 14.74 14.63


Plastic Limit: 15


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 27


Plastic Limit: 15
Plasticity Index: 12


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


187







Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-1 (8.5'-9')
Project Name: RIOAL.M0001.Lisbon


Depth: 8.5'-9'


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 26 18


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 125.16 121.58 128.67


Weight of pan plus dry soil (g) 123.15 119.48 125.96
Weight of pan (g): 115.12 111.63 116.44


Gravimetric moisture content (% g/g): 25.03 26.75 28.47


Liquid Limit: 27


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 121.76 121.97
Weight of pan plus dry soil (g) 121.06 121.20


Weight of pan (g): 116.47 116.00
Gravimetric moisture content (% g/g): 15.25 14.81


Plastic Limit: 15


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 27


Plastic Limit: 15
Plasticity Index: 12


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-1 (13.5'-14')
Project Name: RIOAL.M0001.Lisbon


Depth: 13.5'-14'


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 34 23 15


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 122.26 124.67 126.91


Weight of pan plus dry soil (g) 120.14 121.98 124.70
Weight of pan (g): 112.30 112.75 117.44


Gravimetric moisture content (% g/g): 27.04 29.14 30.44


Liquid Limit: 28


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 122.58 123.23
Weight of pan plus dry soil (g) 121.47 122.11


Weight of pan (g): 114.36 114.96
Gravimetric moisture content (% g/g): 15.61 15.66


Plastic Limit: 16


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 28


Plastic Limit: 16
Plasticity Index: 12


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-2 (0-6")
Project Name: RIOAL.M0001.Lisbon


Depth: 0"-6"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 34 26 18


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 128.28 121.20 121.85


Weight of pan plus dry soil (g) 126.02 118.69 119.56
Weight of pan (g): 118.35 110.58 112.60


Gravimetric moisture content (% g/g): 29.47 30.95 32.90


Liquid Limit: 31


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 119.98 121.83
Weight of pan plus dry soil (g) 119.25 121.18


Weight of pan (g): 115.34 117.67
Gravimetric moisture content (% g/g): 18.67 18.52


Plastic Limit: 19


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 31


Plastic Limit: 19
Plasticity Index: 12


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-2 (6"-12")
Project Name: RIOAL.M0001.Lisbon


Depth: 6"-12"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 33 24 16


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 125.63 128.96 128.84


Weight of pan plus dry soil (g) 123.44 126.22 126.00
Weight of pan (g): 115.30 116.59 116.72


Gravimetric moisture content (% g/g): 26.90 28.45 30.60


Liquid Limit: 28


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 123.48 123.52
Weight of pan plus dry soil (g) 122.28 122.33


Weight of pan (g): 115.17 115.15
Gravimetric moisture content (% g/g): 16.88 16.57


Plastic Limit: 17


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 28


Plastic Limit: 17
Plasticity Index: 11


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-2 (12"-18")
Project Name: RIOAL.M0001.Lisbon


Depth: 12"-18"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 32 25 17


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 120.99 128.48 123.46


Weight of pan plus dry soil (g) 118.47 125.84 120.36
Weight of pan (g): 109.63 117.17 110.58


Gravimetric moisture content (% g/g): 28.51 30.45 31.70


Liquid Limit: 30


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 122.85 125.49
Weight of pan plus dry soil (g) 121.96 124.46


Weight of pan (g): 116.70 118.41
Gravimetric moisture content (% g/g): 16.92 17.02


Plastic Limit: 17


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 30


Plastic Limit: 17
Plasticity Index: 13


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-2 (30"-36")
Project Name: RIOAL.M0001.Lisbon


Depth: 30"-36"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 34 24 16


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 128.00 132.86 125.45


Weight of pan plus dry soil (g) 124.28 129.71 122.57
Weight of pan (g): 116.59 123.41 117.21


Gravimetric moisture content (% g/g): 48.37 50.00 53.73


Liquid Limit: 50


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 123.09 122.59
Weight of pan plus dry soil (g) 121.96 121.63


Weight of pan (g): 116.89 117.37
Gravimetric moisture content (% g/g): 22.29 22.54


Plastic Limit: 22


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 50


Plastic Limit: 22
Plasticity Index: 28


Classification: CH


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


193







Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-2 (42"-48")
Project Name: RIOAL.M0001.Lisbon


Depth: 42"-48"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 34 27 17


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 127.14 129.72 131.33


Weight of pan plus dry soil (g) 124.77 126.72 127.78
Weight of pan (g): 116.11 116.68 116.67


Gravimetric moisture content (% g/g): 27.37 29.88 31.95


Liquid Limit: 30


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 129.35 123.40
Weight of pan plus dry soil (g) 128.40 122.52


Weight of pan (g): 122.33 116.83
Gravimetric moisture content (% g/g): 15.65 15.47


Plastic Limit: 16


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 30


Plastic Limit: 16
Plasticity Index: 14


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: LTB-2 (54"-60")
Project Name: RIOAL.M0001.Lisbon


Depth: 54"-60"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 27 19


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 125.27 125.74 127.90


Weight of pan plus dry soil (g) 123.27 123.51 125.43
Weight of pan (g): 115.82 115.65 117.30


Gravimetric moisture content (% g/g): 26.85 28.37 30.38


Liquid Limit: 29


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 122.15 121.87
Weight of pan plus dry soil (g) 121.22 120.89


Weight of pan (g): 116.56 115.81
Gravimetric moisture content (% g/g): 19.96 19.29


Plastic Limit: 20


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 29


Plastic Limit: 20
Plasticity Index: 9


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-1 (0"-6")
Project Name: RIOAL.M0001.Lisbon


Depth: 0"-6"


Test Date: 6-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 28 18


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 129.10 128.70 127.96


Weight of pan plus dry soil (g) 126.16 126.05 124.73
Weight of pan (g): 117.66 118.72 116.13


Gravimetric moisture content (% g/g): 34.59 36.15 37.56


Liquid Limit: 36


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 124.33 125.34
Weight of pan plus dry soil (g) 123.37 124.24


Weight of pan (g): 117.44 117.50
Gravimetric moisture content (% g/g): 16.19 16.32


Plastic Limit: 16


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 36


Plastic Limit: 16
Plasticity Index: 20


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-1 (6"-12")
Project Name: RIOAL.M0001.Lisbon


Depth: 6"-12"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 25 18


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 119.89 126.59 122.43


Weight of pan plus dry soil (g) 117.30 124.13 119.21
Weight of pan (g): 109.63 117.17 110.58


Gravimetric moisture content (% g/g): 33.77 35.34 37.31


Liquid Limit: 35


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 124.68 126.56
Weight of pan plus dry soil (g) 123.30 125.15


Weight of pan (g): 116.70 118.41
Gravimetric moisture content (% g/g): 20.91 20.92


Plastic Limit: 21


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 35


Plastic Limit: 21
Plasticity Index: 14


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-1 (12"-18")
Project Name: RIOAL.M0001.Lisbon


Depth: 12"-18"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 30 23 15


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 125.81 127.50 123.47


Weight of pan plus dry soil (g) 123.70 124.76 120.96
Weight of pan (g): 116.32 115.63 113.13


Gravimetric moisture content (% g/g): 28.59 30.01 32.06


Liquid Limit: 30


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 121.22 119.15
Weight of pan plus dry soil (g) 120.18 118.14


Weight of pan (g): 114.01 112.27
Gravimetric moisture content (% g/g): 16.86 17.21


Plastic Limit: 17


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 30


Plastic Limit: 17
Plasticity Index: 13


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-1 (18"-24")
Project Name: RIOAL.M0001.Lisbon


Depth: 18"-24"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 34 25 16


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 123.64 125.41 125.81


Weight of pan plus dry soil (g) 120.54 122.59 123.05
Weight of pan (g): 112.75 115.57 116.61


Gravimetric moisture content (% g/g): 39.79 40.17 42.86


Liquid Limit: 41


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 120.28 120.42
Weight of pan plus dry soil (g) 119.15 119.19


Weight of pan (g): 113.16 112.64
Gravimetric moisture content (% g/g): 18.86 18.78


Plastic Limit: 19


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 41


Plastic Limit: 19
Plasticity Index: 22


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-1 (24"-30")
Project Name: RIOAL.M0001.Lisbon


Depth: 24"-30"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 30 24 16


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 126.03 127.33 126.97


Weight of pan plus dry soil (g) 124.01 125.22 124.27
Weight of pan (g): 117.66 118.72 116.26


Gravimetric moisture content (% g/g): 31.81 32.46 33.71


Liquid Limit: 32


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 120.75 123.10
Weight of pan plus dry soil (g) 119.95 122.23


Weight of pan (g): 115.31 117.19
Gravimetric moisture content (% g/g): 17.24 17.26


Plastic Limit: 17


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 32


Plastic Limit: 17
Plasticity Index: 15


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-1 (30"-36")
Project Name: RIOAL.M0001.Lisbon


Depth: 30"-36"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 30 23


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 124.54 123.08 127.43


Weight of pan plus dry soil (g) 121.35 119.10 123.51
Weight of pan (g): 115.12 111.63 116.44


Gravimetric moisture content (% g/g): 51.20 53.28 55.45


Liquid Limit: 55


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 121.84 122.73
Weight of pan plus dry soil (g) 120.99 121.68


Weight of pan (g): 116.47 116.00
Gravimetric moisture content (% g/g): 18.81 18.49


Plastic Limit: 19


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 55


Plastic Limit: 19
Plasticity Index: 36


Classification: CH


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-1 (36"-42")
Project Name: RIOAL.M0001.Lisbon


Depth: 36"-42"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 34 28 19


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 125.65 128.73 128.10


Weight of pan plus dry soil (g) 122.73 124.96 124.41
Weight of pan (g): 116.11 116.68 116.67


Gravimetric moisture content (% g/g): 44.11 45.53 47.67


Liquid Limit: 46


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 128.04 122.34
Weight of pan plus dry soil (g) 127.20 121.55


Weight of pan (g): 122.33 116.83
Gravimetric moisture content (% g/g): 17.25 16.74


Plastic Limit: 17


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 46


Plastic Limit: 17
Plasticity Index: 29


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-1 (42"-48")
Project Name: RIOAL.M0001.Lisbon


Depth: 42"-48"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 35 26 18


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 125.57 134.66 129.09


Weight of pan plus dry soil (g) 123.74 132.26 126.43
Weight of pan (g): 116.59 123.41 117.21


Gravimetric moisture content (% g/g): 25.59 27.12 28.85


Liquid Limit: 27


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 123.39 124.13
Weight of pan plus dry soil (g) 122.51 123.20


Weight of pan (g): 116.89 117.37
Gravimetric moisture content (% g/g): 15.66 15.95


Plastic Limit: 16


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 27


Plastic Limit: 16
Plasticity Index: 11


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-1 (4'-4.5')
Project Name: RIOAL.M0001.Lisbon


Depth: 4'-4.5'


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 31 25 19


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 122.87 122.35 123.79


Weight of pan plus dry soil (g) 120.14 119.29 120.44
Weight of pan (g): 114.02 112.56 113.28


Gravimetric moisture content (% g/g): 44.61 45.47 46.79


Liquid Limit: 46


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 120.95 122.73
Weight of pan plus dry soil (g) 120.27 121.96


Weight of pan (g): 116.40 117.50
Gravimetric moisture content (% g/g): 17.57 17.26


Plastic Limit: 17


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 46


Plastic Limit: 17
Plasticity Index: 29


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-1 (50.5'-51')
Project Name: RIOAL.M0001.Lisbon


Depth: 50.5'-51'


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops:


Pan number:
Weight of pan plus moist soil (g):


Weight of pan plus dry soil (g)
Weight of pan (g):


Gravimetric moisture content (% g/g): --- --- ---


Liquid Limit: ---


Plastic Limit


Trial 1 Trial 2
Pan number:


Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)


Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---


Plastic Limit: ---


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: ---


Plastic Limit: ---
Plasticity Index: ---


Classification (Visual Method): ML


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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                Job Name: Intera, Inc.
              Job Number: NM16.0143.00


Sample Number: UTB-1 (50.5'-51')
Project Name: RIOAL.M0001.Lisbon


Depth: 50.5'-51'


Test Date: 7-Sep-16


Color of Moist Sample: Strong Brown (7.5YR 4/6)
Odor: None


Moisture Condition: Moist
HCl Reaction: Strong


Dry Strength: Medium
Dilatency: Slow


Toughness: Low
Plasticity: Non-plastic


Silt (ML)


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Data for Description and Identification of Fines
(Visual-Manual Procedure)


Atterberg analysis due to non-plasticity:


Descriptive Information:


Preliminary Identification:


Identification of Inorganic Fine Grained Soils:


Visual-manual classification of material passing the #40 sieve in lieu of
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-2 (0-6")
Project Name: RIOAL.M0001.Lisbon


Depth: 0"-6"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops:


Pan number:
Weight of pan plus moist soil (g):


Weight of pan plus dry soil (g)
Weight of pan (g):


Gravimetric moisture content (% g/g): --- --- ---


Liquid Limit: ---


Plastic Limit


Trial 1 Trial 2
Pan number:


Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)


Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---


Plastic Limit: ---


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: ---


Plastic Limit: ---
Plasticity Index: ---


Classification (Visual Method): ML


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-2 (0-6")
Project Name: RIOAL.M0001.Lisbon


Depth: 0"-6"


Test Date: 7-Sep-16


Color of Moist Sample: Brown (7.5YR 4/4)
Odor: None


Moisture Condition: Moist
HCl Reaction: Strong


Dry Strength: Medium
Dilatency: Slow


Toughness: Low
Plasticity: Non-plastic


Silt (ML)


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Identification of Inorganic Fine Grained Soils:


Data for Description and Identification of Fines
(Visual-Manual Procedure)


Visual-manual classification of material passing the #40 sieve in lieu of
Atterberg analysis due to non-plasticity:


Descriptive Information:


Preliminary Identification:
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-2 (6"-12")
Project Name: RIOAL.M0001.Lisbon


Depth: 6"-12"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 33 26 20


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 127.10 120.35 123.17


Weight of pan plus dry soil (g) 124.81 117.71 120.24
Weight of pan (g): 118.35 110.58 112.60


Gravimetric moisture content (% g/g): 35.45 37.03 38.35


Liquid Limit: 37


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 120.82 124.70
Weight of pan plus dry soil (g) 120.05 123.75


Weight of pan (g): 115.34 117.67
Gravimetric moisture content (% g/g): 16.35 15.63


Plastic Limit: 16


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 37


Plastic Limit: 16
Plasticity Index: 21


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-2 (18"-24")
Project Name: RIOAL.M0001.Lisbon


Depth: 18"-24"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 34 25 16


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 125.10 126.61 130.55


Weight of pan plus dry soil (g) 123.09 124.11 127.42
Weight of pan (g): 115.82 115.65 117.30


Gravimetric moisture content (% g/g): 27.65 29.55 30.93


Liquid Limit: 29


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 123.13 121.77
Weight of pan plus dry soil (g) 122.07 120.82


Weight of pan (g): 116.56 115.81
Gravimetric moisture content (% g/g): 19.24 18.96


Plastic Limit: 19


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 29


Plastic Limit: 19
Plasticity Index: 10


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-2 (30"-36")
Project Name: RIOAL.M0001.Lisbon


Depth: 30"-36"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 31 24 15


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 123.99 127.08 123.62


Weight of pan plus dry soil (g) 120.81 123.78 121.14
Weight of pan (g): 113.25 116.59 116.48


Gravimetric moisture content (% g/g): 42.06 45.90 53.22


Liquid Limit: 45


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 130.39 122.98
Weight of pan plus dry soil (g) 129.41 121.97


Weight of pan (g): 124.12 116.57
Gravimetric moisture content (% g/g): 18.53 18.70


Plastic Limit: 19


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 45


Plastic Limit: 19
Plasticity Index: 26


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-2 (42"-48")
Project Name: RIOAL.M0001.Lisbon


Depth: 42"-48"


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops: 30 24 16


Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 126.12 124.41 126.53


Weight of pan plus dry soil (g) 123.22 121.51 123.36
Weight of pan (g): 115.81 114.26 115.74


Gravimetric moisture content (% g/g): 39.14 40.00 41.60


Liquid Limit: 40


Plastic Limit


Trial 1 Trial 2
Pan number: PL1 PL2


Weight of pan plus moist soil (g): 120.80 123.31
Weight of pan plus dry soil (g) 119.66 122.24


Weight of pan (g): 113.21 116.15
Gravimetric moisture content (% g/g): 17.67 17.57


Plastic Limit: 18


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 40


Plastic Limit: 18
Plasticity Index: 22


Classification: CL


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous
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Atterberg Limits


Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-2 (36.5'-37')
Project Name: RIOAL.M0001.Lisbon


Depth: 36'-37'


Test Date: 7-Sep-16


Liquid Limit


Trial 1 Trial 2 Trial 3
Number of drops:


Pan number:
Weight of pan plus moist soil (g):


Weight of pan plus dry soil (g)
Weight of pan (g):


Gravimetric moisture content (% g/g): --- --- ---


Liquid Limit: ---


Plastic Limit


Trial 1 Trial 2
Pan number:


Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)


Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---


Plastic Limit: ---


Results


Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: ---


Plastic Limit: ---
Plasticity Index: ---


Classification (Visual Method): ML


Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client


Laboratory analysis by: D. O'Dowd
Data entered by: J. Hines


Checked by: C. Krous


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .


213







Job Name: Intera, Inc.
Job Number: NM16.0143.00


Sample Number: UTB-2 (36.5'-37')
Project Name: RIOAL.M0001.Lisbon


Depth: 36'-37'


Test Date: 7-Sep-16


Color of Moist Sample: Dark Brown (7.5YR 3/3)
Odor: None


Moisture Condition: Moist
HCl Reaction: Strong


Dry Strength: Medium
Dilatency: Slow


Toughness: Low
Plasticity: Non-plastic


Silt (ML)


Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd


Checked by: J. Hines


Identification of Inorganic Fine Grained Soils:


Data for Description and Identification of Fines
(Visual-Manual Procedure)


Visual-manual classification of material passing the #40 sieve in lieu of
Atterberg analysis due to non-plasticity:


Descriptive Information:


Preliminary Identification:
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Laboratory Tests 
and Methods 
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Dry Bulk Density: ASTM D7263


Moisture Content: ASTM D7263, ASTM D2216


Calculated Porosity: ASTM D7263


Saturated Hydraulic Conductivity:
Constant Head:


(Rigid Wall)
ASTM D 2434 (modified apparatus)


Falling Head:
(Rigid Wall)


Klute, A. and C. Dirkson. 1986. Hydraulic Conductivity and Diffusivity: Laboratory 
Methods.Chp. 28, pp. 700-703, in A. Klute (ed.), Methods of Soil Analysis, Part 1, 
American Society of Agronomy, Madison, WI


Hanging Column Method: ASTM D6836 (modified apparatus)


Pressure Plate Method: ASTM D6836 (modified apparatus)


Water Potential (Dewpoint 
Potentiometer) Method:


ASTM D6836


Relative Humidity (Box) 
Method:


Campbell, G. and G. Gee. 1986. Water Potential: Miscellaneous Methods.  Chp. 25, pp. 
631-632, in A. Klute (ed.), Methods of Soil Analysis. Part 1. American Society of 
Agronomy, Madison, WI; Karathanasis & Hajek. 1982. Quantitative Evaluation of Water 
Adsorption on Soil Clays.  SSA Journal 46:1321-1325


Moisture Retention 
Characteristics & 
Calculated Unsaturated 
Hydraulic Conductivity:


ASTM D6836; van Genuchten, M.T. 1980. A closed-form equation for predicting the 
hydraulic conductivity of unsaturated soils. SSSAJ 44:892-898; van Genuchten, M.T., F.J. 
Leij, and S.R. Yates. 1991. The RETC code for quantifying the hydraulic functions of 
unsaturated soils. Robert S. Kerr Environmental Research Laboratory, Office of Research 
and Development, U.S. Environmental Protection Agency, Ada, Oklahoma. 
EPA/600/2091/065. December 1991


Particle Size Analysis: ASTM D422 


USCS (ASTM) Classification: ASTM D422, ASTM D2487


USDA Classification: ASTM D422, USDA Soil Textural Triangle


Atterberg Limits: ASTM D4318


Visual-Manual Description: ASTM D2488


Tests and Methods 
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Moisture Retention 
Characteristics & 
Calculated Unsaturated 
Hydraulic Conductivity:


van Genuchten, M.T. 1980. A closed-form equation for predicting the hydraulic 
conductivity of unsaturated soils. SSSAJ 44:892-898; van Genuchten, M.T., F.J. Leij, and 
S.R. Yates. 1991. The RETC code for quantifying the hydraulic functions of unsaturated 
soils. Robert S. Kerr Environmental Research Laboratory, Office of Research and 
Development, U.S. Environmental Protection Agency, Ada, Oklahoma. 
EPA/600/2091/065. December 1991


*Saturated hydraulic conductivity data not available.  Assumed saturated hydraulic 
conductivity set equal 4.9E-7 cm/s for all samples.


Tests and Methods 
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Summary of Calculated Unsaturated Hydraulic Properties
Based on ATT Data


Oversize Corrected


Sample Number
α


(cm-1)
N


(dimensionless)
θr


(% vol)
θs


(% vol)
θr


(% vol)
θs


(% vol)


LTB-1 (20.5-21.0') 0.0005 1.3268 0.00 0.42 NA NA


LTB-1 (20.5-21.0')-R 0.0004 1.4368 0.00 0.42 NA NA


UTB-1 (20.5-21.0') 0.0006 1.2555 0.00 0.44 NA NA


UTB-1 (20.5-21.0')-R 0.0003 1.4210 0.00 0.41 NA NA


UTB-2 (30.5-31.0') 0.0003 1.4743 0.00 0.33 NA NA


UTB-2 (30.5-31.0')-R 0.0036 1.1595 0.00 0.40 NA NA


 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable
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Water Retention Data Points
Sample Number:  LTB-1 (20.5-21.0')
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Predicted Water Retention Curve and Data Points
Sample Number:  LTB-1 (20.5-21.0')


1.E+00


1.E+01


1.E+02


1.E+03


1.E+04


1.E+05


1.E+06


Pr
es


su
re


 H
ea


d 
(-c


m
 w


at
er


)


Hanging column


Pressure plate


Dew point potentiometer


Rh box


Predicted curve


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


4







Water Retention Data Points
Sample Number:  LTB-1 (20.5-21.0')
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Predicted Water Retention Curve and Data Points
Sample Number:  LTB-1 (20.5-21.0')
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  LTB-1 (20.5-21.0')
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  LTB-1 (20.5-21.0')
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  LTB-1 (20.5-21.0')


1.E-09


1.E-08


1.E-07


1.E-06


1.E-05


1.E-04


1.E-03


1.E-02


1.E-01


1.E+00


1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06


R
el


at
iv


e 
H


yd
ra


ul
ic


 C
on


du
ct


iv
ity


Pressure Head (-cm water)


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


9







Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  LTB-1 (20.5-21.0')
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LTB-1 (20.5-21.0’)-R  
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Water Retention Data Points
Sample Number:  LTB-1 (20.5-21.0')-R
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Predicted Water Retention Curve and Data Points
Sample Number:  LTB-1 (20.5-21.0')-R


1.E+00


1.E+01


1.E+02


1.E+03


1.E+04


1.E+05


1.E+06


0 10 20 30 40 50 60


Pr
es


su
re


 H
ea


d 
(-c


m
 w


at
er


)


Moisture Content (%,cm3/cm3)


Hanging column


Pressure plate


Dew point potentiometer


Rh box


Predicted curve


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


13







Water Retention Data Points
Sample Number:  LTB-1 (20.5-21.0')-R
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Predicted Water Retention Curve and Data Points
Sample Number:  LTB-1 (20.5-21.0')-R
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  LTB-1 (20.5-21.0')-R
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  LTB-1 (20.5-21.0')-R


1.E-12


1.E-11


1.E-10


1.E-09


1.E-08


1.E-07


1.E-06


1.E-05


1.E-04


1.E-03


1.E-02


1.E-01


1.E+00


0 10 20 30 40 50 60


H
yd


ra
ul


ic
 C


on
du


ct
iv


ity
 (c


m
/s


)


Moisture Content (%,cm3/cm3)


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


17







Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  LTB-1 (20.5-21.0')-R
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Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  LTB-1 (20.5-21.0')-R
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UTB-1 (20.5-21.0’)  
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Water Retention Data Points
Sample Number:  UTB-1 (20.5-21.0')
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-1 (20.5-21.0')
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Water Retention Data Points
Sample Number:  UTB-1 (20.5-21.0')
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-1 (20.5-21.0')
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-1 (20.5-21.0')
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-1 (20.5-21.0')
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-1 (20.5-21.0')
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Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-1 (20.5-21.0')
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UTB-1 (20.5-21.0’)-R  
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Water Retention Data Points
Sample Number:  UTB-1 (20.5-21.0')-R
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-1 (20.5-21.0')-R
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Water Retention Data Points
Sample Number:  UTB-1 (20.5-21.0')-R
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-1 (20.5-21.0')-R
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-1 (20.5-21.0')-R
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-1 (20.5-21.0')-R
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-1 (20.5-21.0')-R


1.E-09


1.E-08


1.E-07


1.E-06


1.E-05


1.E-04


1.E-03


1.E-02


1.E-01


1.E+00


1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06


R
el


at
iv


e 
H


yd
ra


ul
ic


 C
on


du
ct


iv
ity


Pressure Head (-cm water)


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


36







Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-1 (20.5-21.0')-R
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UTB-2 (30.5-31.0’)  
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Water Retention Data Points
Sample Number:  UTB-2 (30.5-31.0')
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-2 (30.5-31.0')
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Water Retention Data Points
Sample Number:  UTB-2 (30.5-31.0')


1.E-03


1.E-02


1.E-01


1.E+00


1.E+01


1.E+02


1.E+03


0 10 20 30 40 50 60


Pr
es


su
re


 H
ea


d 
(-B


ar
)


Moisture Content (%,cm3/cm3)


Hanging column


Pressure plate


Dew point potentiometer


Rh box


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


41







Predicted Water Retention Curve and Data Points
Sample Number:  UTB-2 (30.5-31.0')
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-2 (30.5-31.0')


1.E-09


1.E-08


1.E-07


1.E-06


1.E-05


1.E-04


1.E-03


1.E-02


1.E-01


1.E+00


0 10 20 30 40 50 60


R
el


at
iv


e 
H


yd
ra


ul
ic


 C
on


du
ct


iv
ity


Moisture Content (%,cm3/cm3)


D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .


43







Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-2 (30.5-31.0')
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-2 (30.5-31.0')
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Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-2 (30.5-31.0')
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UTB-2 (30.5-31.0’)-R  
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Water Retention Data Points
Sample Number:  UTB-2 (30.5-31.0')-R
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-2 (30.5-31.0')-R
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Water Retention Data Points
Sample Number:  UTB-2 (30.5-31.0')-R
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Predicted Water Retention Curve and Data Points
Sample Number:  UTB-2 (30.5-31.0')-R
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-2 (30.5-31.0')-R
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  UTB-2 (30.5-31.0')-R
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-2 (30.5-31.0')-R
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Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  UTB-2 (30.5-31.0')-R
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APPENDIX F 
Advanced Terra Testing Laboratory Report for Tailing Samples 


  











































































































































































































































































































































































 


 
 


 


APPENDIX G 
ACZ Laboratories Reports for Pore Water Samples 


 







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd Ste. 220


Albuquerque, NM  87110


ACZ Project ID:  L33014


Emily Woolsey:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on September 17, 
2016.  This project has been assigned to ACZ's project number, L33014.  Please reference this number in all 
future inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L33014.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after October 28, 2016.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Emily Woolsey


September 28, 2016


Project ID:  RIOAL.M001 LISBON Task F-4.2


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Report to: Bill to:


Suite 220
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


        Case        


Narrative


Intera Inc.


ACZ Project ID:  L33014


September 28, 2016


Sample Receipt


Sample Analysis


Holding Times


Text10:ACZ Laboratories, Inc. (ACZ) received 1 ground water sample from Intera Inc. on September 17, 2016.  The sample was 
received in good condition.  Upon receipt, the sample custodian removed the sample from the cooler, inspected the 
contents, and logged the sample into ACZ's computerized Laboratory Information Management System (LIMS).  The sample 
was assigned ACZ LIMS project number L33014.  The custodian verified the sample information entered into the computer 
against the chain of custody (COC) forms and sample bottle labels.


Text10:This sample was analyzed for  inorganic parameters.  The individual methods are referenced on both, the ACZ invoice and 
the analytical reports.  The extended qualifier reports may contain footnotes qualifying specific elements due to QC failures.  
In addition the following has been noted with this specific project:


1.  The cation-anion balance has been accepted at a level above 10% due to the sample's matrix.  There appear to potential 
levels of cations not requested or reported that may add to the cations sum.


Text10:All analyses were performed within EPA recommended holding times.


Project ID:  RIOAL.M001 LISBON Task F-4.2
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ACZ Sample ID: L33014-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.M001 LISBON Task 


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 09/16/16 09:30


Date Received: 09/17/16


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Metals Analysis


XQDilution


Aluminum, dissolved M200.7 ICP mg/L 0.8U aeb0.2* 09/20/16 23:485


Arsenic, dissolved M200.8 ICP-MS 0.273 mg/L 0.01 enb0.002* 09/26/16 18:5410


Cadmium, dissolved M200.7 ICP mg/L 0.08U aeb0.03* 09/20/16 23:485


Calcium, dissolved M200.7 ICP 3.1 mg/L 3 aeb0.5 09/20/16 23:485


Copper, dissolved M200.7 ICP mg/L 0.3U aeb0.05* 09/20/16 23:485


Iron, dissolved M200.7 ICP mg/L 0.3U aeb0.1* 09/20/16 23:485


Magnesium, dissolved M200.7 ICP mg/L 5U aeb1* 09/20/16 23:485


Molybdenum, dissolved M200.7 ICP 13 mg/L 0.5 aeb0.1 09/20/16 23:485


Potassium, dissolved M200.7 ICP 6 mg/L 5 aeb1 09/20/16 23:485


Selenium, dissolved M200.8 ICP-MS 0.009 mg/L 0.003 enb0.001* 09/26/16 18:5410


Sodium, dissolved M200.7 ICP 2830 mg/L 5 aeb1 09/20/16 23:485


Uranium, dissolved M200.8 ICP-MS 65.20 mg/L 0.2 enb0.04* 09/27/16 16:58400


Zinc, dissolved M200.7 ICP 0.18 mg/L 0.3B aeb0.05 09/21/16 12:205


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Wet Chemistry


XQDilution


Acidity as CaCO3 SM2310B - Titration mg/L 20U sck10* 09/27/16 12:361


Alkalinity as CaCO3 SM2320B - Titration


  Bicarbonate as 
CaCO3


2240 mg/L 20 emk3 09/28/16 0:001


  Carbonate as CaCO3 4480 mg/L 20 emk3 09/28/16 0:001


  Hydroxide as CaCO3 mg/L 20U emk3 09/28/16 0:001


  Total Alkalinity 6720 mg/L 20 emk3 09/28/16 0:001


Cation-Anion Balance Calculation


  Cation-Anion Balance -38.1 % calc09/28/16 0:00


  Sum of Anions 279 meq/L calc09/28/16 0:00


  Sum of Cations 125 meq/L calc09/28/16 0:00


Chloride SM4500Cl-E 1200 mg/L 40 spl10* 09/26/16 12:5120


Conductivity @25C SM2510B 19100 umhos/cm 10 abd1 09/21/16 4:161


pH (lab) SM4500H+ B


  pH 9.8 units 0.1H emk0.1 09/28/16 0:001


  pH measured at 20.8 C 0.1 emk0.1 09/28/16 0:001


Residue, Filterable 
(TDS) @180C


SM2540C 16700 mg/L 100 sck50 09/20/16 10:575


Sulfate D516-02/-07 - Turbidimetric 5290 mg/L 1000 spl200* 09/27/16 12:50200


TDS (calculated) Calculation  13400 mg/L calc09/28/16 0:00


TDS (ratio - 
measured/calculated)


Calculation 1.25 calc09/28/16 0:00


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf


 


REP001.03.15.02


Inorganic            


Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33014Intera Inc.


Acidity as CaCO3     SM2310B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410449


WG410449PBW 09/27/16 9:30PBW U -20 20mg/L


WG410449LCSW 09/27/16 9:44 96LCSW PCN51534 922 90 110mg/L956


L33069-04DUP  RA09/27/16 15:00 UDUP U 0mg/L 20


Alkalinity as CaCO3     SM2320B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410549


WG410549PBW 09/28/16 8:55PBW 2 -20 20mg/L


WG410549LCSW 09/28/16 9:14 94LCSW WC160914-3 770 90 110mg/L820.0001


L33014-01DUP 09/28/16 9:54 6720DUP 6640 1mg/L 20


Aluminum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 100ICV II160912-1 2.005 95 105mg/L2


WG410093ICB 09/20/16 22:07ICB U -0.09 0.09mg/L


WG410093LFB 09/20/16 22:19 107LFB II160919-3 1.075 85 115mg/L1.0013


L32974-01AS 09/20/16 23:26 .07 103AS II160919-3 1.101 85 115mg/L1.0013


L32974-01ASD 09/20/16 23:36 .07 104ASD II160919-3 1.112 185 115mg/L 201.0013


Arsenic, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410434


WG410434ICV 09/26/16 17:58 106ICV MS160920-1 .05322 90 110mg/L.05


WG410434ICB 09/26/16 18:01ICB U -0.0006 0.0006mg/L


WG410434LFB 09/26/16 18:04 105LFB MS160826-3 .05261 85 115mg/L.0501


L33020-02AS 09/26/16 19:04 .0025 112AS MS160826-3 .05871 70 130mg/L.0501


L33020-02ASD 09/26/16 19:07 .0025 111ASD MS160826-3 .05824 170 130mg/L 20.0501


Cadmium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 97ICV II160912-1 1.9415 95 105mg/L2


WG410093ICB 09/20/16 22:07ICB U -0.015 0.015mg/L


WG410093LFB 09/20/16 22:19 99LFB II160919-3 .4981 85 115mg/L.502


L32974-01AS 09/20/16 23:26 U 96AS II160919-3 .4844 85 115mg/L.502


L32974-01ASD 09/20/16 23:36 U 96ASD II160919-3 .4839 085 115mg/L 20.502


Calcium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 99ICV II160912-1 98.61 95 105mg/L100


WG410093ICB 09/20/16 22:07ICB U -0.3 0.3mg/L


WG410093LFB 09/20/16 22:19 103LFB II160919-3 70.05 85 115mg/L67.98044


L32974-01AS 09/20/16 23:26 88.2 96AS II160919-3 153.5 85 115mg/L67.98044


L32974-01ASD 09/20/16 23:36 88.2 97ASD II160919-3 154 085 115mg/L 2067.98044
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33014Intera Inc.


Chloride     SM4500Cl-E


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410395


WG410395ICB 09/26/16 10:16ICB U -1.5 1.5mg/L


WG410395ICV 09/26/16 10:16 106ICV WI160701-1 58.09 90 110mg/L55.055


WG410395LFB1 09/26/16 11:26 105LFB WI160415-1 31.57 90 110mg/L29.97


WG410395LFB2 09/26/16 11:48 106LFB WI160415-1 31.72 90 110mg/L29.97


L33039-01DUP 09/26/16 12:32 15.3DUP 14.94 2mg/L 20


L33014-01AS  M309/26/16 13:09 1200 30AS 20XCL 1209 90 110mg/L30


Conductivity @25C     SM2510B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410111


WG410111LCSW2 09/20/16 16:58 106LCSW PCN50212 1490 90 110umhos/cm1409


WG410111LCSW5 09/20/16 20:38 101LCSW PCN50212 1430 90 110umhos/cm1409


WG410111LCSW8 09/21/16 0:15 101LCSW PCN50212 1420 90 110umhos/cm1409


WG410111LCSW11 09/21/16 3:32 99LCSW PCN50212 1400 90 110umhos/cm1409


L33020-02DUP 09/21/16 4:42 1190DUP 1200 1umhos/cm 20


WG410111LCSW14 09/21/16 6:53 98LCSW PCN50212 1380 90 110umhos/cm1409


Copper, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 98ICV II160912-1 1.96 95 105mg/L2


WG410093ICB 09/20/16 22:07ICB U -0.03 0.03mg/L


WG410093LFB 09/20/16 22:19 102LFB II160919-3 .509 85 115mg/L.501


L32974-01AS 09/20/16 23:26 U 102AS II160919-3 .513 85 115mg/L.501


L32974-01ASD 09/20/16 23:36 U 102ASD II160919-3 .512 085 115mg/L 20.501


Iron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 98ICV II160912-1 1.958 95 105mg/L2


WG410093ICB 09/20/16 22:07ICB U -0.06 0.06mg/L


WG410093LFB 09/20/16 22:19 106LFB II160919-3 1.057 85 115mg/L1.0017


L32974-01AS 09/20/16 23:26 U 97AS II160919-3 .971 85 115mg/L1.0017


L32974-01ASD 09/20/16 23:36 U 98ASD II160919-3 .978 185 115mg/L 201.0017


Magnesium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 98ICV II160912-1 97.87 95 105mg/L100


WG410093ICB 09/20/16 22:07ICB U -0.6 0.6mg/L


WG410093LFB 09/20/16 22:19 92LFB II160919-3 46.02 85 115mg/L50.01136


L32974-01AS 09/20/16 23:26 3.8 92AS II160919-3 49.74 85 115mg/L50.01136


L32974-01ASD 09/20/16 23:36 3.8 92ASD II160919-3 49.73 085 115mg/L 2050.01136
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33014Intera Inc.


Molybdenum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 100ICV II160912-1 1.992 95 105mg/L2


WG410093ICB 09/20/16 22:07ICB U -0.06 0.06mg/L


WG410093LFB 09/20/16 22:19 101LFB II160919-3 .504 85 115mg/L.4995


L32974-01AS 09/20/16 23:26 .05 99AS II160919-3 .547 85 115mg/L.4995


L32974-01ASD 09/20/16 23:36 .05 101ASD II160919-3 .552 185 115mg/L 20.4995


pH (lab)     SM4500H+ B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410550


WG410550ICV 09/28/16 8:55 100ICV PCN49792 5.99 5.9 6.1units5.99


L33014-01DUP 09/28/16 9:23 9.8DUP 9.87 1units 20


Potassium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 99ICV II160912-1 19.76 95 105mg/L20


WG410093ICB 09/20/16 22:07ICB U -0.6 0.6mg/L


WG410093LFB 09/20/16 22:19 100LFB II160919-3 99.55 85 115mg/L99.96112


L32974-01AS 09/20/16 23:26 14.9 102AS II160919-3 116.7 85 115mg/L99.96112


L32974-01ASD 09/20/16 23:36 14.9 102ASD II160919-3 117.1 085 115mg/L 2099.96112


Residue, Filterable (TDS) @180C     SM2540C


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410066


WG410066PBW 09/20/16 10:00PBW 16 -20 20mg/L


WG410066LCSW 09/20/16 10:02 103LCSW PCN51569 268 80 120mg/L260


L33014-01DUP 09/20/16 11:00 16700DUP 16500 1mg/L 10


Selenium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410434


WG410434ICV 09/26/16 17:58 98ICV MS160920-1 .04901 90 110mg/L.05


WG410434ICB 09/26/16 18:01ICB U -0.0003 0.0003mg/L


WG410434LFB 09/26/16 18:04 94LFB MS160826-3 .04722 85 115mg/L.0501


L33020-02AS 09/26/16 19:04 .0011 111AS MS160826-3 .05665 70 130mg/L.0501


L33020-02ASD 09/26/16 19:07 .0011 112ASD MS160826-3 .05713 170 130mg/L 20.0501


Sodium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 98ICV II160912-1 98.13 95 105mg/L100


WG410093ICB 09/20/16 22:07ICB U -0.6 0.6mg/L


WG410093LFB 09/20/16 22:19 99LFB II160919-3 98.69 85 115mg/L100.007


L32974-01AS 09/20/16 23:26 18.1 101AS II160919-3 118.8 85 115mg/L100.007


L32974-01ASD 09/20/16 23:36 18.1 101ASD II160919-3 118.9 085 115mg/L 20100.007
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33014Intera Inc.


Sulfate     D516-02/-07 - Turbidimetric


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410480


WG410480ICB 09/27/16 9:40ICB U -3 3mg/L


WG410480ICV 09/27/16 9:40 97ICV WI160916-1 19.4 90 110mg/L20


WG410480LFB 09/27/16 12:34 91LFB WI160815-8 9.1 90 110mg/L10


L32843-01DUP 09/27/16 13:33 9380DUP 9470 1mg/L 20


L32843-02AS  M309/27/16 13:34 9420 -430AS SO4TURB50X 8990 90 110mg/L100


Uranium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410467


WG410467ICV 09/27/16 16:33 107ICV MS160920-1 .05357 90 110mg/L.05


WG410467ICB 09/27/16 16:36ICB U -0.0003 0.0003mg/L


WG410467LFB 09/27/16 16:39 96LFB MS160826-3 .04787 85 115mg/L.05


L33014-01AS  M209/27/16 17:01 65.2 63AS MS160826-3 77.76 70 130mg/L20


L33014-01ASD  M209/27/16 17:05 65.2 53ASD MS160826-3 75.76 370 130mg/L 2020


Zinc, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410141


WG410141ICV 09/21/16 11:01 97ICV II160912-1 1.943 95 105mg/L2


WG410141ICB 09/21/16 11:07ICB U -0.03 0.03mg/L


WG410141LFB 09/21/16 11:20 103LFB II160919-3 .512 85 115mg/L.4995


L32974-02AS 09/21/16 12:10 U 102AS II160919-3 .509 85 115mg/L.4995


L32974-02ASD 09/21/16 12:14 U 102ASD II160919-3 .511 085 115mg/L 20.4995
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L33014Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


DA Sample required dilution due to reactivity.M200.7 ICPAluminum, dissolvedL33014-01 WG410093


DD Sample required dilution due to matrix color or odor.M200.7 ICP


Q5 Sample received with inadequate chemical preservation.  
Additional preservation performed by the laboratory.


M200.8 ICP-MSArsenic, dissolvedWG410434


DA Sample required dilution due to reactivity.M200.7 ICPCadmium, dissolvedWG410093


DD Sample required dilution due to matrix color or odor.M200.7 ICP


DA Sample required dilution due to reactivity.M200.7 ICPCopper, dissolved


DD Sample required dilution due to matrix color or odor.M200.7 ICP


DA Sample required dilution due to reactivity.M200.7 ICPIron, dissolved


DD Sample required dilution due to matrix color or odor.M200.7 ICP


DA Sample required dilution due to reactivity.M200.7 ICPMagnesium, dissolved


DD Sample required dilution due to matrix color or odor.M200.7 ICP


Q5 Sample received with inadequate chemical preservation.  
Additional preservation performed by the laboratory.


M200.8 ICP-MSSelenium, dissolvedWG410434


M2 Matrix spike recovery was low, the recovery of the 


associated control sample (LCS or LFB) was acceptable.


M200.8 ICP-MSUranium, dissolvedWG410467


Q5 Sample received with inadequate chemical preservation.  
Additional preservation performed by the laboratory.


M200.8 ICP-MS


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM2310B - TitrationAcidity as CaCO3WG410449


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


SM4500Cl-EChlorideWG410395


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


D516-02/-07 - TurbidimetricSulfateWG410480


REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Certification 


Qualifiers


ACZ Project ID: L33014Intera Inc.


No certification qualifiers associated with this analysis


REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
LISBON Rival.M001 Task F4.2


ACZ Project ID:


Date Received:


Received By: kmo


09/17/2016 10:59


L33014


Date Printed: 9/20/2016


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


 Shipping Containers


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


L33014-01 Container B1756865 (GREEN PC): Added 1 ml s nitric 
acid to the sub-sample to adjust the pH to the appr opriate 
range.  


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
3925       2.3       <=6.0         14          Yes


X


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container (s).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
LISBON Rival.M001 Task F4.2


ACZ Project ID:


Date Received:


Received By: kmo


09/17/2016 10:59


L33014


Date Printed: 9/20/2016


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd Ste. 220


Albuquerque, NM  87110


ACZ Project ID:  L33560


Clark Short:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on October 13, 
2016.  This project has been assigned to ACZ's project number, L33560.  Please reference this number in all 
future inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L33560.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after November 23, 2016.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Clark Short


October 24, 2016


Project ID:  RIOAL.LISBON Task F-4.2


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Report to: Bill to:


cc:  Clark Short


Suite 220
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ACZ Sample ID: L33560-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.LISBON Task F-4.2


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 10/11/16 08:20


Date Received: 10/13/16


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Wet Chemistry


XQDilution


Acidity as CaCO3 SM2310B - Titration mg/L 20U sck10* 10/19/16 10:551


Alkalinity as CaCO3 SM2320B - Titration


  Bicarbonate as 
CaCO3


2700 mg/L 20 abd3 10/24/16 0:001


  Carbonate as CaCO3 6210 mg/L 20 abd3 10/24/16 0:001


  Hydroxide as CaCO3 mg/L 20U abd3 10/24/16 0:001


  Total Alkalinity 8910 mg/L 20 abd3 10/24/16 0:001


Conductivity @25C SM2510B 24100 umhos/cm 10 emk1 10/14/16 21:291


pH (lab) SM4500H+ B


  pH 9.8 units 0.1H abd0.1 10/24/16 0:001


  pH measured at 21.0 C 0.1 abd0.1 10/24/16 0:001


Residue, Filterable 
(TDS) @180C


SM2540C 21700 mg/L 200 sck100 10/14/16 16:5810


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf


 


REP001.03.15.02


Inorganic            


Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33560Intera Inc.


Acidity as CaCO3     SM2310B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411721


WG411721PBW 10/19/16 10:00PBW U -20 20mg/L


WG411721LCSW 10/19/16 10:18 97LCSW PCN51535 928 90 110mg/L956


L33596-01DUP  RA10/19/16 13:41 UDUP U 0mg/L 20


Alkalinity as CaCO3     SM2320B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG412006


WG412006PBW 10/24/16 11:50PBW 2 -20 20mg/L


WG412006LCSW 10/24/16 11:59 96LCSW WC161018-9 784 90 110mg/L820.0001


L33699-05DUP 10/24/16 12:45 187DUP 185 1mg/L 20


Conductivity @25C     SM2510B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411522


WG411522LCSW2 10/14/16 16:30 104LCSW PCN50212 1470 90 110umhos/cm1409


WG411522LCSW5 10/14/16 19:53 100LCSW PCN50212 1410 90 110umhos/cm1409


L33567-04DUP 10/14/16 23:26 76.6DUP 74.9 2umhos/cm 20


WG411522LCSW8 10/14/16 23:31 97LCSW PCN50212 1370 90 110umhos/cm1409


WG411522LCSW11 10/15/16 2:48 94LCSW PCN50212 1330 90 110umhos/cm1409


WG411522LCSW14 10/15/16 4:10 93LCSW PCN50212 1310 90 110umhos/cm1409


pH (lab)     SM4500H+ B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG412008


WG412008ICV 10/24/16 11:51 100ICV PCN49792 5.99 5.9 6.1units5.99


L33699-05DUP 10/24/16 12:30 7.5DUP 7.54 1units 20


Residue, Filterable (TDS) @180C     SM2540C


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411532


WG411532PBW 10/14/16 16:30PBW U -20 20mg/L


WG411532LCSW 10/14/16 16:32 101LCSW PCN51575 262 80 120mg/L260


L33560-01DUP 10/14/16 17:01 21700DUP 20500 6mg/L 10
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L33560Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM2310B - TitrationAcidity as CaCO3L33560-01 WG411721


REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Certification 


Qualifiers


ACZ Project ID: L33560Intera Inc.


No certification qualifiers associated with this analysis


REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.LISBON Task F-4.2


ACZ Project ID:


Date Received:


Received By: pjs


10/13/2016 10:03


L33560


Date Printed: 10/24/2016


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


X


X


 Shipping Containers


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


A change was made in the Report to: section prior t o ACZ 
custody.  


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
NA24901    2.3       <=6.0         14          Yes


X


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container (s).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.LISBON Task F-4.2


ACZ Project ID:


Date Received:


Received By: pjs


10/13/2016 10:03


L33560


Date Printed: 10/24/2016


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd Ste. 220


Albuquerque, NM  87110


ACZ Project ID:  L33601


Emily Woolsey:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on October 15, 
2016.  This project has been assigned to ACZ's project number, L33601.  Please reference this number in all 
future inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L33601.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after November 25, 2016.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Emily Woolsey


October 26, 2016


Project ID:  RIOAL.LISBON Task F4.2


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Report to: Bill to:


cc:  Clark Short


Suite 220
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ACZ Sample ID: L33601-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.LISBON Task F4.2


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 10/12/16 15:10


Date Received: 10/15/16


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Metals Analysis


XQDilution


Aluminum, dissolved M200.7 ICP mg/L 3U aeb0.6* 10/20/16 19:4220


Arsenic, dissolved M200.8 ICP-MS 0.9 mg/L 1B mfm0.2* 10/24/16 13:381000


Cadmium, dissolved M200.7 ICP mg/L 0.3U aeb0.1* 10/20/16 19:4220


Calcium, dissolved M200.7 ICP 2 mg/L 10B aeb2* 10/20/16 19:4220


Copper, dissolved M200.7 ICP mg/L 1U aeb0.2* 10/20/16 19:4220


Iron, dissolved M200.7 ICP mg/L 1U aeb0.4* 10/20/16 19:4220


Magnesium, dissolved M200.7 ICP mg/L 20U aeb4* 10/20/16 19:4220


Molybdenum, dissolved M200.7 ICP 43.2 mg/L 2 aeb0.4* 10/20/16 19:4220


Potassium, dissolved M200.7 ICP 15 mg/L 20B aeb4* 10/20/16 19:4220


Selenium, dissolved M200.8 ICP-MS mg/L 0.3U mfm0.1* 10/24/16 13:381000


Sodium, dissolved M200.7 ICP 8800 mg/L 20 aeb4* 10/20/16 19:4220


Uranium, dissolved M200.8 ICP-MS 158 mg/L 0.5 mfm0.1* 10/24/16 13:381000


Zinc, dissolved M200.7 ICP 0.4 mg/L 1B aeb0.2* 10/20/16 19:4220


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Wet Chemistry


XQDilution


Chloride SM4500Cl-E 1600 mg/L 200 krh50* 10/20/16 14:48100


Sulfate D516-02/-07 - Turbidimetric 9630 mg/L 2500 krh500* 10/25/16 14:20500


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33601Intera Inc.


Aluminum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 100ICV II161007-2 2.005 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.09 0.09mg/L


WG411849LFB 10/20/16 18:18 107LFB II160929-3 1.067 85 115mg/L1.0013


L33579-01AS 10/20/16 19:20 .03 111AS II160929-3 1.14 85 115mg/L1.0013


L33579-01ASD 10/20/16 19:23 .03 106ASD II160929-3 1.092 485 115mg/L 201.0013


Arsenic, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411994


WG411994ICV 10/24/16 11:58 105ICV MS160920-1 .05236 90 110mg/L.05


WG411994ICB 10/24/16 12:01ICB U -0.0006 0.0006mg/L


WG411994LFB 10/24/16 12:04 101LFB MS160928-2 .0506 85 115mg/L.0501


L33585-01AS 10/24/16 13:13 .0032 105AS MS160928-2 .05582 70 130mg/L.0501


L33585-01ASD 10/24/16 13:16 .0032 100ASD MS160928-2 .05334 570 130mg/L 20.0501


Cadmium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 98ICV II161007-2 1.9585 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.015 0.015mg/L


WG411849LFB 10/20/16 18:18 99LFB II160929-3 .4973 85 115mg/L.502


L33579-01AS 10/20/16 19:20 .008 95AS II160929-3 .4824 85 115mg/L.502


L33579-01ASD 10/20/16 19:23 .008 95ASD II160929-3 .4851 185 115mg/L 20.502


Calcium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 102ICV II161007-2 102.45 95 105mg/L100


WG411849ICB 10/20/16 18:05ICB U -0.3 0.3mg/L


WG411849LFB 10/20/16 18:18 107LFB II160929-3 72.91 85 115mg/L67.98044


L33579-01AS  M310/20/16 19:20 284 81AS II160929-3 339 85 115mg/L67.98044


L33579-01ASD  M310/20/16 19:23 284 80ASD II160929-3 338.5 085 115mg/L 2067.98044


Chloride     SM4500Cl-E


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411859


WG411859ICB 10/20/16 10:34ICB U -1.5 1.5mg/L


WG411859ICV 10/20/16 10:34 105ICV WI160701-1 57.66 90 110mg/L55.055


WG411859LFB1 10/20/16 14:27 107LFB WI161020-2 31.99 90 110mg/L30.03


L33600-05AS 10/20/16 14:39 U 107AS WI161020-2 32.21 90 110mg/L30.03


L33600-06DUP  RA10/20/16 14:39 .6DUP .59 2mg/L 20


WG411859LFB2 10/20/16 14:40 107LFB WI161020-2 32.13 90 110mg/L30.03


Page 4 of 11L33601-1610261510







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33601Intera Inc.


Copper, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 98ICV II161007-2 1.966 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.03 0.03mg/L


WG411849LFB 10/20/16 18:18 99LFB II160929-3 .497 85 115mg/L.501


L33579-01AS 10/20/16 19:20 U 98AS II160929-3 .49 85 115mg/L.501


L33579-01ASD 10/20/16 19:23 U 100ASD II160929-3 .499 285 115mg/L 20.501


Iron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 99ICV II161007-2 1.975 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.06 0.06mg/L


WG411849LFB 10/20/16 18:18 101LFB II160929-3 1.016 85 115mg/L1.0017


L33579-01AS  M310/20/16 19:20 78.5 -412AS II160929-3 74.37 85 115mg/L1.0017


L33579-01ASD  M310/20/16 19:23 78.5 -379ASD II160929-3 74.7 085 115mg/L 201.0017


Magnesium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 101ICV II161007-2 101.1 95 105mg/L100


WG411849ICB 10/20/16 18:05ICB U -0.6 0.6mg/L


WG411849LFB 10/20/16 18:18 96LFB II160929-3 48.23 85 115mg/L50.01136


L33579-01AS 10/20/16 19:20 104 85AS II160929-3 146.5 85 115mg/L50.01136


L33579-01ASD  MA10/20/16 19:23 104 83ASD II160929-3 145.5 185 115mg/L 2050.01136


Molybdenum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 101ICV II161007-2 2.016 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.06 0.06mg/L


WG411849LFB 10/20/16 18:18 104LFB II160929-3 .519 85 115mg/L.4995


L33579-01AS 10/20/16 19:20 U 103AS II160929-3 .514 85 115mg/L.4995


L33579-01ASD 10/20/16 19:23 U 99ASD II160929-3 .496 485 115mg/L 20.4995


Potassium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 101ICV II161007-2 20.24 95 105mg/L20


WG411849ICB 10/20/16 18:05ICB U -0.6 0.6mg/L


WG411849LFB 10/20/16 18:18 104LFB II160929-3 104.1 85 115mg/L99.96112


L33579-01AS 10/20/16 19:20 5.5 109AS II160929-3 114.6 85 115mg/L99.96112


L33579-01ASD 10/20/16 19:23 5.5 105ASD II160929-3 110.8 385 115mg/L 2099.96112
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Inorganic QC 


Summary


ACZ Project ID: L33601Intera Inc.


Selenium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411994


WG411994ICV 10/24/16 11:58 105ICV MS160920-1 .05253 90 110mg/L.05


WG411994ICB 10/24/16 12:01ICB U -0.0003 0.0003mg/L


WG411994LFB 10/24/16 12:04 99LFB MS160928-2 .04976 85 115mg/L.05005


L33585-01AS 10/24/16 13:13 U 109AS MS160928-2 .05436 70 130mg/L.05005


L33585-01ASD 10/24/16 13:16 U 101ASD MS160928-2 .05051 770 130mg/L 20.05005


Sodium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 101ICV II161007-2 100.5 95 105mg/L100


WG411849ICB 10/20/16 18:05ICB U -0.6 0.6mg/L


WG411849LFB 10/20/16 18:18 103LFB II160929-3 102.8 85 115mg/L100.007


L33579-01AS 10/20/16 19:20 5.2 108AS II160929-3 113.3 85 115mg/L100.007


L33579-01ASD 10/20/16 19:23 5.2 104ASD II160929-3 109.3 485 115mg/L 20100.007


Sulfate     D516-02/-07 - Turbidimetric


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG412069


WG412069ICB 10/25/16 8:32ICB U -3 3mg/L


WG412069ICV 10/25/16 8:32 104ICV WI161021-4 20.7 90 110mg/L20


WG412069LFB 10/25/16 14:07 100LFB WI160815-8 10 90 110mg/L10


L33600-02AS  M310/25/16 14:14 127 70AS SO4TURB5X 134 90 110mg/L10


L33600-01DUP 10/25/16 14:38 4120DUP 4260 3mg/L 20


Uranium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411994


WG411994ICV 10/24/16 11:58 102ICV MS160920-1 .0508 90 110mg/L.05


WG411994ICB 10/24/16 12:01ICB U -0.0003 0.0003mg/L


WG411994LFB 10/24/16 12:04 101LFB MS160928-2 .05061 85 115mg/L.05


L33585-01AS 10/24/16 13:13 .0015 109AS MS160928-2 .05575 70 130mg/L.05


L33585-01ASD 10/24/16 13:16 .0015 103ASD MS160928-2 .05311 570 130mg/L 20.05


Zinc, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 99ICV II161007-2 1.983 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.03 0.03mg/L


WG411849LFB 10/20/16 18:18 105LFB II160929-3 .524 85 115mg/L.4995


L33579-01AS  M310/20/16 19:20 22.2 -252AS II160929-3 20.94 85 115mg/L.4995


L33579-01ASD  M310/20/16 19:23 22.2 -250ASD II160929-3 20.95 085 115mg/L 20.4995
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Inorganic Extended 


Qualifier Report


ACZ Project ID: L33601Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPAluminum, dissolvedL33601-01 WG411849


D2 Sample required dilution.  Target analyte exceeded 
calibration range.


M200.8 ICP-MSArsenic, dissolvedWG411994


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPCadmium, dissolvedWG411849


M3 The spike recovery value is unusable since the analyte 


concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.7 ICPCalcium, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPCopper, dissolved


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.7 ICPIron, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


MA Recovery for either the spike or spike duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.


M200.7 ICPMagnesium, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPMolybdenum, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPPotassium, dissolved


D2 Sample required dilution.  Target analyte exceeded 
calibration range.


M200.8 ICP-MSSelenium, dissolvedWG411994


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPSodium, dissolvedWG411849


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MSUranium, dissolvedWG411994


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.7 ICPZinc, dissolvedWG411849


QB Method-specified preservation criteria cannot be met due to 


sample matrix.


M200.7 ICP


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM4500Cl-EChlorideWG411859


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


D516-02/-07 - TurbidimetricSulfateWG412069


REPAD.15.06.05.01
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Certification 


Qualifiers


ACZ Project ID: L33601Intera Inc.


No certification qualifiers associated with this analysis


REPAD.05.06.05.01
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2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.LISBON Task F4.2


ACZ Project ID:


Date Received:


Received By: pjs


10/15/2016 10:41


L33601


Date Printed: 10/17/2016


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


X


 Shipping Containers


A change was made in the Copy of Report to: section  prior to 
ACZ custody.  


L33601-01 Container B1767432 (GREEN PC): Added 0 ml s nitric 
acid to the sub-sample.  The pH is 12. 


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Cust ody Seal
                     Criteria(°C)                 I ntact?
---------  --------  ------------  ----------  ---- --------
1476       4         <=6.0         15          Yes


X


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container (s).


1


REPAD LPII 2012-03
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Sample


Receipt


Intera Inc.
RIOAL.LISBON Task F4.2


ACZ Project ID:


Date Received:


Received By: pjs


10/15/2016 10:41


L33601


Date Printed: 10/17/2016


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03
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