amec”

15 May 2014
AMEC Project No. 13-517-00063
Revision No. 1

PRELIMINARY GEOTECHNICAL ENGINERING STUDY

ROADWAY SAMPLING AND TESTING
B.l.A. PROJECT N5001 (1) 1, 2 & 4, NEWCOMB TO TOADLENA
NAVAJO NATION, NEW MEXICO
ARCHITECT ENGINEERS IDIQ CONTRACT NO. A12PC0121

Submitted To:

Bureau of Indian Affairs Navajo Regional Office
Division of Acquisition
P. O. Box 2060
301 West Hill, Room 346
Gallup, New Mexico 87305-1060

Submitted By:

AMEC Environment & Infrastructure, Inc.
8519 Jefferson, NE
Albuguerque, New Mexico 87113



amec”

15 May 2014
AMEC Project No. 13-517-00063
Revision No. 1

Bureau of Indian Affairs Navajo Regional Office
Division of Acquisition

P. O. Box 2060

301 West Hill, Room 346

Gallup, New Mexico 87305-1060

RE: PRELIMINARY GEOTECHNICAL ENGINEERING STUDY
ROADWAY SAMPLING AND TESTING
B..LA. PROJECT N5001 (1) 1,2 & 4
NEWCOMB TO TOADLENA, NAVAJO NATION, NEW MEXICO
ARCHITECT ENGINEERS IDIQ CONTRACT NO. A12PC00121

Attention: Ms. Ella M. Dempsey:

Our Geotechnical Engineering Study on the referenced project is enclosed. The report includes
the results of exploratory drilling, laboratory analyses and recommended criteria for pavement
design and related earthwork.

Should any questions arise concerning this report, we would be pleased to discuss them with
you.

Respectfully submitted,

AMEC Envirenment & Infrastruct o , Reviewed by:

Lee J. |tche|| P.E.
Senior Project Engineer

Iph E. Crockett, P.E.
enior Geotechnical Engineer

REC:rrk

Copies: Addressee (3)

AMEC Environment & Infrastructure, Inc.
8519 Jefferson, N.E.

Albuquergque, New Mexico 87113
Telephone: 505/821-1801

Fax: 505/821-7371

www.amec.com



Bureau of Indian Affairs Navajo Regional Office
Roadway Sampling and Testing

B.L.A. Project N5001 (1) 1,2 & 4

Newcomb to Toadlena, Navajo Nation, New Mexico
AMEC Project No. 13-517-00063

Revision No. 1

15 May 2014
TABLE OF CONTENTS
1.0 INTRODUCTION ....cooiirretiersreesessinssanssvsssssnsssnssesssssssmmsssnsssssesssnsassssssssssesmmessseesnnsssssssnnns 1
2.0 PROJECT DESCRIPTION......cceeosrierrirereersnrrersseressnnsnsssessossssnmssnsrssssssessssssasssnssssessnsesnnenes 1
3.0 INVESTIGATION ........ceutiiveriiirisnrssereesiesisnssssessssasssnssesssssssnrsssessssesssnssssssssssssssnnesnnnessmrsns 1
3.1 Subsurface INVestigation ..................coooiiiiiiii e 1
3.2 Laboratory ANAIYSIS...........cooiiiiiiiie e, 1
4.0 SITE CONDITIONS & GEOTECHNICAL PROFILE.........cocceeverumrrmrsrereerssssssesssnsssamsssesnnens 1
4.1 Site CONAIIONS .....cueiiiiieiiic e 1
4.2 GeologiCal SEHING .........oooiiiii e 2
4.3 GeotechniCal Profile ............ccciiiiiiiiiic e 2
4.4 Soil Moisture & Groundwater CONAItioNS .................ooveieeeiiee e 2
5.0 DISCUSSION AND RECOMMENDATIONS ........cocevveemrirmresnrerssissssssssssssseesssenessesssnsessnsen 3
5.1 R-VAIUE TSt Data......c..ooiiiiiiiiee e e 3
9.2 TraffiC ANAIYSIS.......ooieiieii e et 3
5.3 Pavement Design AREINAtiVES ...............ccooiiiiiiieiee e, 4
5.3.1 Structural Design — Option 1............oooiiiiiii e 5
5.3.2 Structural Design — Option 2...........c.cccouiiiiiiiiiiicce e 5
5.3.3 SOl Treatment...........oooiiiiice e 6
5.4 Pavement Construction Considerations .................cccooooveooieooeioee e, 7
5.5 Construction Observation & TeStNG.............ccoeeiiiiiiiie e 7
LIST OF TABLES
Table 5.1  R-value TeSt Data.............ccoooiiiiiii e 3
Table 5.2  Vehicle Type, Percentage and ESAL EQUIVAIENCY .............ceoooveemeeeeeeeeeeeeeee 3
Table 5.3.1 Pavement SECONS ...............oooviiiiiiiii e, 5
AASHTO Gradation Specifications .................cccooviiiiiciieeeeeeee e 5
Table 5.3.2 Pavement SECHONS ..............oooiiiiiiee e 6
Table 5.3.3 Pavement SECONS ...............ooooiiiiii e 7
APPENDIX A

Test Drilling EQUIPMENt & ProCEAUIES ............cc.oooiiiiiiiee e A-1
ASTM Classification System and Unified Soil Classification ..............cocoovveeeoeeeeoeeeeeiieee A-2
Terminology Used to Describe the Relative Density, Consistency & Firmness of Soils........... A-3
SIE PIANS ... e et e, A-4
LOgSs Of TESt BOMNGS........ooiuiiiiiiiieiie ettt A-15



Bureau of Indian Affairs Navajo Regional Office
Roadway Sampling and Testing

B.I.A. Project N5001 (1) 1,2 &4

Newcomb to Toadlena, Navajo Nation, New Mexico
AMEC Project No. 13-517-00063

Revision No. 1

15 May 2014

APPENDIX B

Laboratory Testing Procedures...............c.c.ceeiviniiienieiiiiinnnn.
Classification Test Data.......................ccoo,
R-Value TestData..........ccccccviimiiiiiiiiiieeee e,

Specifications for Earthwork ....................,
Pavement Design Worksheets..........ccccccccoooeviiiiiieci e,

Page ii



Bureau of Indian Affairs Navajo Regional Office ‘?
Roadway Sampling and Testing ame " 4
B.l.A. Project N5001 (1) 1,2 &4

Newcomb to Toadlena, Navajo Nation, New Mexico

AMEC Project No. 13-517-00063

Revision No. 1
15 May 2014

1.0 INTRODUCTION

This report is for a preliminary geotechnical engineering study made by this firm for the
proposed improvements to Indian Route (N5001) from Newcomb to Toadlena, New Mexico.
The objectives of the study will be to characterize and evaluate subsurface conditions at the
proposed project alignment and to provide geotechnical data for pavement design and related
earthwork.

2.0 PROJECT DESCRIPTION

We understand that the project consists of rebuilding approximately 20116.8 m (12.5 miles) of
the existing N5001 roadway from Newcomb to Toadlena, New Mexico. The
geotechnical/paving study is for determination of subgrade conditions for design of hot mix
asphalt pavement sections.

Should final design details vary significantly from those outlined above, this firm should be
notified for review and possible modification of recommendations.

3.0 INVESTIGATION
3.1 Subsurface Investigation

This subsurface investigation included the excavation of a total of ninety-nine (99) borings at
approximate 201 meter (1/8-mile) intervals to depths of 1 meter (3.28 feet) below existing grade,
or refusal on bedrock, utilizing a truck-mounted CME rotary drill rig equipped with 8 inch O.D.
hollow stem auger. During the field study, soils encountered were continuously examined,
visually classified, and logged. Results of the field study are presented in Appendix A, which
includes a brief description of drilling and sampling equipment and procedures, and logs of the
test borings with coordinates describing their locations.

3.2 Laboratory Analysis

Laboratory testing and analysis relating to pavement design addressed subgrade soil
specimens.  Soil testing included: grain-size analysis, Atterberg Limits, AASHTO soil
classification, chloride, sulfate, pH and R-value tests. The results of these tests are provided in
Appendix B.

4.0 SITE CONDITIONS & GEOTECHNICAL PROFILE
41 Site Conditions

The project alignment consists of an existing two lane, unimproved road running southwest to
west from Newcomb to Toadlena. The area is primarily rural and undeveloped in use. The
project alignment consists of rolling hills and valleys.
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4.2 Geological Setting

Indian Service Route (ISR) 5001 is located along the western margin of the San Juan Basin just
east of the Chuska Mts. As you travel west to east along ISR 5001 from Toadlena to Newcomb
you are traveling up the geologic section. Bedrock in the Toadlena area consists of the upper
Triassic Chinle Formation and the Jurassic Morrison Formation. Bedrock in the Newcomb area
consists of the upper Cretaceous Menefee Formation which is conformably overlain by the
upper Cretaceous Tohatchi Formation that is in turn unconformably overlain by the late Eocene
Chuska Sandstone. There is a Quaternary landslide debris approximately one mile to the north,
south , and west of Toadlena.

The Chinle Formation consists of interbedded and variegated mudstone and lenticular
sandstone that is orange to purple.

The Morrison Formation consists of variegated and interbedded mudstone, sandstone,
limestone, and conglomerate that is buff brown, light purple, and light green.

The Menefee Formation in this area is likely the Cleary Coal member of the Formation. The
Cleary Coal member consists of 90 to 180 feet of interbedded mudstone, silty sandstone, and
thin to moderately thick coal.

The Tohatchi consists of interbedded shale and sandstone with local thin interbeds of
carbonaceous material or coal.

The Chuska Sandstone consists of subrounded to round quartz grains (50-82 percent) and
feldspar grains (23 to 33 percent) and rock fragments (up to 20 percent).

Quaternary landslide debris is composed primarily of Chuska Sandstone.
4.3 Geotechnical Profile

As indicated by the exploratory borings, the soils along the alignment consist primarily of clayey
sand (SC) and sandy clay (CL). The sandy clay generally contains occasional gravel up to 19
mm (3/4-inch) diameter and is of medium plasticity. The clayey sand is predominantly fine to
medium grained, contains occasional gravel to 50.8 mm (2-inch) diameter and is of medium
plasticity. Some areas of silty sand (SM) were also encountered along the alignment. The silty
sand is generally fine grained, and nonplastic.

44 Soil Moisture & Groundwater Conditions

No free groundwater was encountered in the borings. Soil moisture contents were generally
moderate to moderately high.
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5.0 DISCUSSION & RECOMMENDATIONS

51 R-Value Test Data

Ninety-nine AASHTO classifications and twelve R-value tests were performed on near surface
soils along the alignment. Results of the AASHTO classification are presented in Appendix B of
this report. The R-value test results are presented in the table below.

Table 5.1: R-value Test Data

Boring No. Depth (meter) R-value AASHTO
Classification
B-6 0-1 11 A-2-6
B-16 0-1 26 A-4
B-23 0-1 33 A-4
B-32 0-1 36 A-4
B-39 0-1 16 A-4
B-50 0-1 8 A-7-6
B-57 0.15-0.73 27 A4
B-63 0-1 40 A-2-6
B-68 0-1 9 A-7-6
B-74 0-1 68 A-1-b
B-85 0-1 73 A-2-4
B-98 0.22 -1 8 A-6

5.2 Traffic Analysis

The design Average Daily Traffic for 2033 was provided by the BIA. The design ESAL uses a
2033 average daily traffic of 282 vehicles per day and the following vehicles types and
percentages:

TABLE 5.2 VEHICLE TYPE, PERCENTAGE AND ESAL EQUIVALENCY

Traffic ESAL Equivalency
Vehicle Type Percentage Factor
Automobile 57.5 0.0008
Other 4 Wheel Traffic 41.0 0.0087
Single Trailer Truck 0.5 2.3719
Bus 1.0 0.6808

ESAL = Equivalent 18 kip Single Axle Load.
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The resulting roadway design ESAL for the project is 46,936. Accounting for 1 lane traffic in
each direction, the design lane ESAL is 23,468, which rounds to 23,500. Traffic calculations are
presented in Appendix D.

5.3 Pavement Design Alternatives

Statistical analysis of R-values correlated to sieve and Atterberg Limits tests of the 99 soil
samples obtained along the roadway alignment indicate that 95 percent (94 of 99 samples)
possess R-values of 10 or greater. 85 percent of the samples (84 of 99 samples) possess an
R-value of 20 or greater. This indicates that 1005.8 meters (0.625 miles) and 3025.6 meters
(1.88 miles) of the 12.5 miles of roadway would require replacement to achieve the required R-
value of 10 and 20, respectively. The replacement would need to be achieved in the upper
609.6 mm (2 feet) of the subgrade soils below the pavement section. The following table
indicates the boring locations with R-value <10 and <20. This table was developed using both
actual R-value test results and NMDOT correlation of R-values to AASHTO Soil Classifications.

Boring Locations with Boring Locations with
R-values <10 R-values <20
B-10* (B-9to B-11) B-6** (B-5to B-7)
B-46* (B-45 to B46) B-8* (B-7to B-9)
B-50** (B-49 to B-51) B-26* (B-25 to B-27)
B-68** (B-67 to B-69) B-56* (B-55 to B-57)
B-95* (B-94 to B-96) B-89* (B-88 to B-93)

B-90* (B-88 fo B-93)
B-91* (B-88 to B-93)
B-92* (B-88 to B-03)
B-98** (B-97 to B-99+)
B-99* (B-97 to B-99+)

*  R-value estimated using NMDOT correlation chart to AASHTO Soil Classification.
**  R-value derived from R-value testing of soil sample.

It should be noted that these R-value materials may exist up to 200 meters in either direction of
the boring location. The construction QC will need to verify the limits of R-value material that
does not meet design requirements.

Pavement sections are provided for each option and method presented below. These options
vary the base course thickness in an attempt to reduce the asphalt thickness. Caution should
be exercised when evaluating these options, as higher construction costs may be associated
with the use of thicker base course sections as multiple lifts will be required. In addition, asphalt
sections that are very thin relative to the base course thickness may tend to show premature
failure (rutting, cracking, etc.) even though the resulting structural section meets the design
structural number.
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§.3.1 Structural Design — Option 1, Subgrade Soils with R-Value > 10

The following table presents the design weighted structural number, Sy, asphalt thickness and
resulting structural number for each roadway alternative:

TABLE 5.3.1 PAVEMENT SECTIONS

Base Course
Weighted ; Asphalt Concrete Resulting
Roadway Design SN | (BC) {n'::')‘"ess (AC) Thickness (mm) SN
BIA Road N5001 2.29 127.0 101.6 2.31
BIA Road N5001 2.29 177.8 88.9 2.31

A structural coefficient of 0.44 was used for AC. A structural coefficient of 0.11 was used for BC.

The pavement design sections listed above are based on the upper 609.6 mm (2 feet) of
subgrade soils along having a design R-value of 10. The contractor shall be required to remove
and replace the upper 609.6 mm (2 feet) of subgrade material that does not meet the minimum
R-value criteria.

The contractor is responsible for site soil management to meet the R-value requirement of the
upper 609.6 mm (2 feet) of pavement subgrade soil. The R-value of pavement subgrade soils
during construction will be verified through indexing and NMDOT R-value estimating
procedures. Pavement subgrade soils in the upper 609.6 mm (2 feet) shall conform to the
following lower limit AASHTO gradation specifications for given R-values:

AASHTO GRADATION SPECIFICATIONS

Percent Passing Plasticity
R-value #10 #40 #200 Liquid Limit Index
10 No Limit No Limit No Limit 40 Max 15 Max

If the estimated R-value of the pavement subgrade material fails to meet the required value by
more than six (6) R-value units, a laboratory R-value test may be required as directed by the
engineer. Any material not meeting the required R-value shall be removed and replaced with
material having at least the design R-value or the pavement section shall be redesigned.
Contractor materials quality control shall be verified through the engineer.

5.3.2 Structural Design — Option 2, Subgrade Soils with R-value 220

The following table presents the design weighted structural number, Sy, asphalt thickness and
resulting structural number for each roadway alternative using an in-situ R-value of 20:
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TABLE 5.3.2 PAVEMENT SECTIONS
Base Course
Weighted X Asphalt Concrete Resulting
noadway Design sN | (B®) (Tn'::;')‘"ess (AC) Thickness (mm) SN
BIA Road N5001 2.01 101.6 101.6 2.20
BIA Road N5001 2.01 177.8 76.2 242

A structural coefficient of 0.44 was used for AC. A structural coefficient of 0.11 was used for BC.

The pavement design sections listed above are based on the upper 609.6 mm (2 feet) of
subgrade soils along having a design R-value of 20. The contractor shall be required to remove
and replace the upper 609.6 mm (2 feet) of subgrade material that does not meet the minimum
R-value criteria.

The contractor is responsible for site soil management to meet the R-value requirement of the
upper 609.6 mm (2 feet) of pavement subgrade soil. The R-value of pavement subgrade soils
during construction will be verified through indexing and NMDOT R-value estimating
procedures. Pavement subgrade soils in the upper 609.6 mm (2 feet) shall conform to the
following lower limit AASHTO gradation specifications for given R-values.

R-value Percent Passing Liquid Limit Plasticity
#10 #40 #200 Index
20 No Limit No Limit No Limit 40 max 10 max

If the estimated R-value of the pavement subgrade material fails to meet the required value by
more than six (6) R-value units, a laboratory R-value test may be required as directed by the
engineer. Any material not meeting the required R-value, shall be removed and replaced with
material having at least the design R-value or the pavement section shall be redesigned.
Contractor materials quality control shall be verified through the engineer.

5.3.3 Soil Treatment

In addition to standard asphalt concrete and aggregate base course pavement sections, the
existing soils could be treated, using lime, cement or other additives to create a subbase
pavement layer to reduce asphalt and base course thicknesses. The upper 8 inches of the
subgrade soils should be treated and compacted to achieve minimum unconfined compressive
strengths of 14.06 kg/cm? (200 psi).

Soil treatment as described above would result in the following pavement sections:
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Table 5.3.3 PAVEMENT SECTIONS
Subgrade Subbase Thickness Base Course (BC) Asphalt Concrete Resulting
R-value (mm) Thickness (mm) (AC) Thickness (mm) SN
210 203.2 76.2 63.5 247
220 203.2 50.8 50.8 2,14

Structural coefficients: AC=.44, BC=.10, Subbase=.125

54 Pavement Construction Considerations

Pavement subgrade compaction shall conform to the “Standard Specifications for Construction
of Roads and Bridges on Federal Highway projects”, FP03. All asphalt concrete pavement shall
be designed and constructed in accordance with the “Standard Specifications for Construction
of Roads and Bridges on Federal Highway projects”, FP03.

The soils throughout the project area that will be encountered during earthwork operations can
be excavated with normal earth moving equipment. Based upon the data available, it appears
that some of the excavated soils will not be suitable for reuse as subgrade fill if Option 1 or 2 is
selected. Imported fill or soil amendment will be necessary to achieve required R-values.

5.5 CONSTRUCTION OBSERVATION & TESTING

Recommendations presented in the previous sections of this report are predicated on there
being continuous observation and testing by the geotechnical engineer's representative during
earthwork operations. Verification of recommended moisture increases and required degree of
compaction in the various areas of the project should be performed in accordance with
"Specifications for Earthwork”, Appendix C.
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TEST DRILLING EQUIPMENT & PROCEDURES

Drilling Equipment - Truck-mounted drill rigs powered with gasoline or diesel engines are used
in advancing test borings. Drilling through soil or softer rock is performed with hollow-stem
auger or continuous flight auger. Carbide insert teeth are normally used on the auger bits so
they can often penetrate rock or very strongly cemented soils which require blasting or very
heavy equipment for excavation. Where refusal is experienced in auger driling, the holes are
sometimes advanced with tricone gear bits and NX rods using water or air as a drilling fluid.

Test Pit Equipment — Test pits are excavated using gasoline or diesel powered excavator.
Typical excavators are normally backhoes, or front end loaders.

Sampling Procedures - Dynamically driven tube samples are usually obtained at selected
intervals in the borings by the AASHTO T206 procedures. In most cases, 50.8 mm (2-inch)
O.D., 34.9 mm (1-3/8-inch) |1.D. samplers are used to obtain the standard penetration
resistance. "Undisturbed" samples of firmer soils are often obtained with 76.2 mm (3-inch) O.D.
samplers lined with 61.5 mm (2.42-inch) |.D. brass rings. The driving energy is generally
recorded as the number of blows of a 63.50 kilogram (140-pound), 762 mm (30-inch) free-fall
drop hammer required to advance the samplers in 152.4 mm (6-inch) increments. However, in
stratified soils, driving resistance is sometimes recorded in 50.8 or 76.2 mm (2 or 3-inch)
increments so that soil changes and the presence of scattered gravel or cemented layers can
be readily detected and the realistic penetration values obtained for consideration in design.
These values are expressed in blows per foot on the logs. "Undisturbed" sampling of softer
soils is sometimes performed with thin-walled Shelby tubes (AASHTO T207). Where samples
of rock are required, they are obtained by NX diamond core drilling. Tube samples are labeled
and placed in water-tight containers to maintain field moisture contents for testing. When
necessary for testing, larger bulk samples are taken from auger cuttings.

Continuous Penetration Tests - Continuous penetration tests are performed by driving a 50.8
mm (2-inch) O.D. blunt nosed penetrometer adjacent to or in the bottom of borings. The
penetrometer is attached to 41.3 mm (1-5/8-inch) O.D. drill rods to provide clearance to
minimize side friction so that pene-tration values are as nearly as possible a measure of end
resistance. Penetration values are recorded as the number of blows of a 63.50 kilogram (140-
pound), 762 mm (30-inch) free-fall drop hammer required to advance the penetrometer in one-
foot increments or less.

Boring Records - Drilling operations are directed by our field engineer or geologist who
examines soil recovery and prepares boring logs. Soils are visually classified in accordance
with the AASHTO Soil Classification System, with appropriate group symbols being shown on
the logs.
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS 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 presented below. The
standard penetration resistance (N) in blows per foot is obtained by AASHTO T206 procedure
using 50.8 mm (2") O.D., 34.9 mm (1-3/8") 1.D. samplers.

1. Relative Density Terms for description of relative density of cohensioniess, uncemented

sands and sand-gravel mixtures.

N
0-4
5-10

11-30

31-50

50+

Relative Density
Very loose
Loose

Medium dense
Dense

Very dense

2. Relative Consistency Terms for the description of clays which are saturated or near
saturation.

N Relative Consistency Remarks

0-2 Very Soft Easily penetrated several inches with fist

3-4 Soft Easily penetrated several inches with thumb

5-8 Medium stiff Can be penetrated several inches with thumb
with moderate effort

9-15 Stiff Readily indented with thumb, but penetrated
only with great effort

16-30 Very stiff Readily indented with thumbnail

30+ Hard Indented only with difficulty by thumbnail

3. Relative Firmness Terms for the description of partially saturated and/or cemented soils
which commonly occur in the Southwest inciuding 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
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See Plan
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PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N.  4012561.41%

JOB NO. 13-517-00063 DATE 9/25/13 E. 689320.97
RIG TYPE CME-75
BORING TYPE 152.4 mm H.5.A
8 2 |, u _§ | SURFACEELEV. _ 206240
- ; B 3
AFRR- R RN R
g 5 g o § E|E 3 8% ﬁ% 33 Eﬁ REMARKS VISUAL CLASSIFICATION
82| 888 | o8 |d|d| & | 893 |5328 S8
0.0 101.6 mm Asphalt, 177.8 mm Base coarse
AN 101.6 mm organic, black
7 g A SC-SM A4 CLAYEY SAND SILT occasional gravel to
N 12.7 mm, predominantly fine grained, low to
S medium placitiy, brown
N
0.5 N
RN
N
1.0 Stopped auger at 1 m (3.28")
1.5
GROUNDWATER SAMPLE TYPE
Page 1 of 1
o DEPTH (m)] HOUR| _ DATE A - Avger g N o Reoovery
- - 51mm O.D. mm |.D. tube sample.
A 4 U - 76mm 0.0, s1mm 1.0, woe sampte, LOG OF TEST BORING NO. B-1
T - 25mm O.D. thin-walled tube sample




4012467.74
689372.56

N.
E?

LOCATION

DATE 9/25/13

Navaijo Nation, New Mexico

13-517-00063

PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

JOB NO.
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4012367.23
689359.54

LOCATION

DAYE 9/25(13

Navajo Nation, New Mexico

13-517-00063

PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

JOB NO.
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PROJECT __B.L.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

Navaijo Nation, New Mexico

4012162.67
689329.48

LOCATION

E.

DATE 9/25/13

13-517-00063

JOB NO.
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PROJECT Bl ProectN5001 1 12 &4 Newcomb to Toadlena
Nav ‘o Nation, New Mexico

LOCATION N. 4011960.22

JOB NO. 13- 17-00063 DATE 9/25/13 E 68938589
RIG TYPE CME-75
BORING TYPE 1524 mm H.S.A
SURFACE ELEV. 2063.79
DATUM
0.0
A4 trace gravel to 19.05
mm, predominantly fine grained, low plasticity,
dark brown
0.5
.0

Stopped auger at 1 M (3.28")

GROUNDWA
SAMPLE TYPE Page 1 of 1

A - Auger cuttings; NR-No Recovery

5S4 g5 simm 15 thasamms: LOG OF TEST BORING NO.  B-5

T - 25mm O.D. thin-walled tube sample



PROJECT __B.L.A Project N5001 (1} 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

JOB NO.

13-517-00063

DATE 9/25113 E.

LOCATION __N.

4011962.68

689587.97

Dapth

Biows
152 mm

per

Sample

Sample Type

Blow Counts

RIG TYPE

CME-75

BORING TYPE

1524 mmHS.A

SURFACE ELEV.
DATUM

2050.38

Dry Density

Kg. per
Unified Soii
Ciassification

Cubic meter
Moisture
Content
Percent of
Dry Weight

REMARKS

VISUAL CLASSIFICATION

ofin
O Meters

0.5

1.0

1.5

7
///i//
>

o)
O

50.8 mm millings on surface

7
v
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fd

SANDY CLAY trace gravel to 19.05 mm,
predominantly fine grained, medium plasticity,
dark brown

Stopped auger at 1 M (3.25')

GROUNDWATER

DEPTH (m)

HOUR

DATE

o

SAMPLE TYPE
A - Auger cuttings; NR-No Recovery

Page 1 of 1

0~ 76mm 0.0. s1mm 10, e sampe. LOG OF TEST BORING NO. _B-6

T - 25mm O.D. thin-walled tube sample



PROJECT __B.l.A Project N5G01 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4012028.02

JOB NO. 13-517-00063 DATE 9/25/13 E. 68978427

RIG TYPE CME-75

BORING TYPE 152.4 mm H.S.A

SURFACE ELEV. 2038.37
DATUM

REMARKS VISUAL CLASSIFICATION

Blow Counts
Dry Density

Kg. per
Cubic meter

Moisture
Content
Percent of
Dry Weight
Unified Soil
Classification

Graphical

Depth
Log

Olln
Blows
per
152 mm

©| Melers

:f/, Sample
¥ | Sample Type

/,

W
=

A-4 SILTY SAND ftrace gravel to 9.52 mm,
predominantly fine grained, non plastic to low
plasticity, brown

7
(e

M

7
(0,

7,

4

AN

T
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OIS IHHE)

/,
)

0.5

7

7
/r‘/

]

/,
/l

(/'//'(/'(/'//'(/'I/'
(I IS
(PRI,

/
7 /?

[
{05

O

/,
/

(//'

.,f,/,
23
(oA

)
rl

7,
9

777,
0//?/

7/,
e
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A J/

17
7,

(7
{J/

/,

e

[
L.

1.0

Stopped auger at 1 M (3.28')

1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1
SEEIHMRIIAE SAIIE A - Auger cuttings; NR-No Recovery

U 7amm 0,0, simm 10, tbe sampie. LOG OF TEST BORING NO. _ B-7

T - 25mm O.D. thin-walled tube sample

ol




Navajo Nation, New Mexico

PROJECT __B.L.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

4012079.27
690002.38

E.

LOCATION

DATE 9/25/13

13-517-00063

JOB NO.
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PROJECT B/l ProectN5001 1 12 &4 Newcomb to Toadlena
Nav o Nation, New Mexico

LOCATION N. 4012208.23

JOB NO. 13- 17-00063 DATE 9/25(13 E. 69014748
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 2015.79
DATUM
0.0
A-2-4 D trace gravel to 25..4 mm,
predominantly fine grained, medium plasticity,
dark brown
0.5
1.0

Stopped auger at 1 M (3.28")

SAMPLE TYPE
A - Auger cuttings; NR-No Recovery
8 -5Imm 0.D. 35mm 1.D. tube sample.
U - 76mm Q.D. 61mm 1.D. tube samptle. LOG 0
T - 25mm O.D. thin-walled tube sample



Navajo Nation, New Mexico

PROJECT __B.I-A Project NS001 (1) 1,2 & 4, Newcomb to Toadlena

4012248.31
690347.59

LOCATION

E.

DATE 9/25M13

13-517-00063

JOB NO.
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PROJECT B! ProectN5001 1 1,2 &4, Newcomb to Toadlena
Nav o Nation New Mexico

LOCATION N. 401213946

JOB NO. 13- 17-00063 DATE 9/2513 E. 69054987
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1987.75
DATUM
0.0 A-2-4 CLAYEY SILTY SAND trace gravel to 31.75
mm, predominantly fine grained, low plasticity,
dark brown
05
1.0

Stopped auger at 1 M (3.28")

1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
g S - STmm O.D, 36mm 1.0, tibo sarvp
¥ - .D. .D. ample.
Y U~ 76mm 0.0. 61mm .0, wve sampie. LOG OF TEST BORING NO. B-11

T - 25mm O.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4012188.66
JOBNO. _ 13-517-00063  DATE 9/25/13

E. 690746.12
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1991.78
DATUM
0.0
A-4 ce gravelto 12.7
mm, low plasticity, light brown
0.5
1.0 L}
Stopped auger at 1 M (3.28")
15
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v A - Auger cuttings; NR-No Recovery
i S - 5tmm 0.D. 35mm 1.D. tube sample.

U - 76mm 0.0, 61mm LD, wbe sampie. LOG OF TEST BORING NO. B-12

T - 25mm O.D. thin-walled tube sample



PROJECT B! ProectN5001 1 1,2 &4 Newcomb to Toadlena
Nav  Nation, New Mexico

LOCATION N. 4012237.85

JOB NO. 13- 17-00063 DATE 9/25113 E. 690942.38
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1985.56
DATUM
0.0 A-2-4 CLAYEY SAND, some gravel to 25.4 mm and

cobbles to 177.8 mm on the surface,
predominantly fine grained, low plasticity, light
brown

0.5
10 topp augerat1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v S Shrom O.D. Jmm LD, tube saruple
Y U~ 76mm 0.0, 61mm 1.0, woe sampie. LOG OF TEST BORING NO. B-13

T - 25mm O.D, thin-walled tube sample



PROJECT B ProectN5001 1 1,2 & 4, Newcomb to Toadlena
Nav  Nation New Mexico

LOCATION N. 4012236.73

JOB NO. 13- 17-00063 DATE 9/25/13 E. 691145.11
RIG TYPE CME-75
BORING TYPE 1524 mmH.S A
SURFACE ELEV.  1976.63
DATUM
00 A-24 CLAYEY SAND with gravel to 76.2 mm,

trace cobbles to 254 mm on the surface,
predominantly fine grained, low plasticity, light
brown

0.5
1.0 Stopped auger at 1 M (3.28")
15
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v S 5 Im OD, Semin 15, be sample
Y U - 76mm O.D. 61mm |.D. tube samgle'. LOG OF TEST BORING NO. B-14

T - 25mm 0.D. thin-walled tube sample



PROJECT B! ProectN5001 1 1,2 &4, Newcomb to Toadlena
Nav o Nation, New Mexico

LOCATION N.  4012180.83

JOB NO. 13- 17-00063 DATE 9/2513 E. 691344.81
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1968.48
DATUM
0.0 A-2-4
Re usal at .4064 M due to cobbles
0.5
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v A - Auger cuttings; NR-No Recovery
i $ - 51mm Q.0. 35mm |.D. tube sample.

U - 76mm 0.0, 61mm 1.0, twbe sampie, LOG OF TEST BORING NO. B-15

T - 25mm 0.0. thin-walled tube sample



PROJECT BIlAProectN5001 1 12 &4, Newcomb to Toadlena
Na o Nation New Mexico

LOCATION N 4012118.08
JOB NO. 13 17-00063 DATE 9/25/13 E. 691539.36
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1960.99

DATUM
0.0
A-4 Y D trace gral ¢ 19.05 mm,
predominantly fine grained, low plasticity, light
brown
0.5
1.0 Stopped auger at 1 M (3.28%
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v o R
= - 51mm O.D. 35mm |.D. tube sample.
Y u-76mm 0.0. s1mm 1.0 woe sampie. LOG OF TEST BORING NO. B-16

T -25mm O.D. thin-wailed tuhe sampie



PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4012055.32
JOB NO. 13-517-00063 DATE 9/25M13 E. 601733.01

RIG TYPE CME-75

BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1953.39

DATUM

0.0
A-4 C D trace gravel to 25.4 mm,

predominantly fine grained, low plasticity, brown

0.5
1.0 .
topped auger at 1 M (3.28")
15
GROUNDWATER
SAMPLE TYPE Page 1 of 1

Ve A - Auger cuttings; NR-No Recovery
v S - 59mm Q.D. 35mm |.D. tube sampte.

¢:3zmmss somie e e LOG OF TEST BORINGNO. - B-17



PROJECT B! ProectN5001 1 12&4 Newcomb to Toadlena
Nav o Nation New Mexico

LOCATION N. 4011996.88
JOB NO. 3- 17-00063 DATE 9/25/13

E. 691929.23
RIG TYPE CME-75
BORING TYPE 1524 mmHS.A
SURFACE ELEV. 1945.38
DATUM
0.0
A-2-6 trace gravel to 25.4 mm,
predominantly fine grained, medium plasticity,
brown
05
1 -0 L3
Stopped auger at 1 M (3.28)
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
e A - Auger cuttings; NR-No Recovery
i $ - 51mm O.D. 35mm 1.D. tube sampie.

U - 76mm 0.0 61mm 1.0. whe sampie. LOG OF TEST BORING NO. B-18

T - 25mm Q.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb 1o Toadlena
Navajo Nation, New Mexico

LOCATION N.  4011938.44

JOB NO. 13-517-00063 DATE 9/2513 E. 69212456
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
g 2 5 o 3 § SURFACE ELEV. 1939.99
= € 3
g| 8 o lc-a é ghg EEE% wé )
g ‘% § -E § E E 3 g !ég 5% gg é 2 REMARKS VISUAL CLASSIFICATION
<8 232| &8 |a|8| & | B23|338F S5
LRy HA SM 25.4 mm millings en surface
R A-2-4 “SILTY SAND occasional cobbles 1o 101.6
R mm , predominantly fine grained, nenplastic,
o brown
= Refusal at .4064 M due to cobbles
0.5
1.0
15
GROUNDWATER SAMPLE TYPE o 1 of 1
age o
g BEETHI(MAORE 0o A - Auger cuttings; NR-No Recovery
* S - 51mm O.D. 35mm 1.D. tube sample,
Y U - 76mm Q.D. 89mm I.D. tube sample, LOG OF TEST BOR'NG NO B-19
T - 25mm O.D. thin-walled tube sample




PROJECT B/ ProectN5001 1 1,2 & 4, Newcomb to Toadlena
Nav o Nation, New Mexico

LOCATION N. 4011886.44
JOB NO. 13- 17-00063 DATE 9/24/13 E 69232169

RIG TYPE CME-75

BORING TYPE 1524 mm H.S.A

SURFACE ELEV. 1933.19

DATUM

0.0
A-2-4 trace gravel to 25.4 mm,
predominantly fine grained, medium plasticity,
brown
0.5

Refusal at 0.6096 M due to cobb es

1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
Vi A - Auger cuttings; NR-No Recovery
i S - 51mm O.D. 35mm |.D. tube sample.

U - 76mm O.D. 61mm | D. tube sample. LOG OF TEST BORING NO. B'20

T - 25mm 0.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navaijo Nation, New Mexico

LOCATION _ N 4011834.45
JOBNO. _ 13.517-00063  DATE 9/24/13 E__692518.82

RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1924.75

DATUM

pth

aters
Blows
per
152 mm
Blow Counts
Dry Density
Kg. per
Cublc meter
Moisture
Percent of
Dry Welght
Unified Soil
Classification

Sample
| | Sample Type

REMARKS VISUAL CLASSIFICATION

[72)
O

2

A-2-4 CLAYEY SAND trace gravel to 50.8 mm,
predominantly fine grained, medium plasticity,
brown
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1.0

Stopped auger at 1 M (3.28)

1.5

GROUNDWATER
SAMPLE TYPE

Page 1 of 1
DEPTH (m) HOUR DATE A - Auger cuttings; NR-No Recovery

0 - 76mm 0.0. stmm 1.5, ube sample. LOG OF TEST BORING NO. _B-21

T - 25mm O.D. thin-walled tube sample
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PROJECT __ B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N.  4011783.49

JOB NO. 13-517-00063 DATE 9/24M13 E. 692716.85

RIG TYPE CME-75

BORING TYPE 152.4 mm H.8.A
SURFACE ELEV. 1926.04
DATUM

Graphical
Blow Counts
Dry Density
Kg. per
Cubic meter
Molsture
Parcent of
Dry Weight
Unified Soll
Classification

Content

REMARKS VISUAL CLASSIFICATION

©| Meters
Blows
per
152 mm

lin

Log
;// Sample
| | Sample Type

)
o

I S ISP

2]
=

A-4 SILTY SAND predominantly fine grained, low
plasticity, yellowish-brown
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1.0

Stopped auger at 1 M (3.28')

1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1
DEPTH (m) HOUR DATE A - Auger cuttings; NR-No Recovery

0~ 7mm 0. aimm 15, wpe samnie. LOG OF TEST BORING NO. _B-22

T -25mm O.D. thin-walled tube sample
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PROJECT __B.L.A Project N5001 (1) 1,2 & 4, Newcomb fo Toadlena
Navajo Nation, New Mexico

LOCATION N. 401173253

JOB NO. 13-517-00063 DATE 9/24/13 E. 692914.88
RIG TYPE CME-75
BORING TYPE 1524 mmHSA
SURFACE ELEV. 1921.46
DATUM
0.0 A-4 SANDY CLAY medium plasticity,

yellowish-brown

0.5
1.0 Stopped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v S 51 O, e 15, b saraple
4 U - 76mm 0.0. 61mm 1.0. wbe sampie, LOG OF TEST BORING NO. B-23

T - 26mm 0.D. thin-walled tube sample



4011680.67
693116.49

N.
E.

LOCATION

DATE 9/24/13

Navajo Nation, New Mexico

13-517-00063

PROJECT ___B.LA Projsct N5001 (1} 1.2 & 4, Newcomb {o Toadlena
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PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Teadlena
Navajo Nation, New Mexico

LOCATION N, 4011583.21

JOB NO. 13-517-00063 DATE 9/24/13 E. 693516.36

RIG TYPE CME-75

BORING TYPE 1524 mm H.S.A

SURFACE ELEV. 1891.19

DATUM

Blow Counts
Dry Density

Kg. per
Dry Weight

Percent of
Unified Soil
Classification

Cubic meter
Molsture

Content

REMARKS VISUAL CLASSIFICATION

Depth
=1
152 mm

Blows
per

O Meters

/4 | Sample
3| | Sample Type

?
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o
O

7

A-6 CLAYEY SAND predominantly fine grained,
medium plasticity, yellowish-brown
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1.0

Stopped auger at 1 M (3.28)

1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1
DEPTH (m)) HOUR| DATE A - Auger cultings; NR-No Recovery

U~ 76mm 0.0 eimm L. tube seampie. LOG OF TEST BORING NO. _B-26

T - 25mm O.D. thin-walled tube sample
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PROJECT ___B.L.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4011595.68

JOB NO. 13-517-00063 DATE 9/24/13 E. 69372353
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1886.10
DATUM
0.0 A-2-4 SILTY SAND predominantly fine grained,

nonplastic, yellow-brown

0.5
1.0 topped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v A - Auger cuttings; NR-No Recovery
i S - 51mm O.D. 35mm |.D. tube sample.

U - 76mm 0.0, 61mm 1.0, woe sample. LOG OF TEST BORING NO. B-27

T - 25mm 0.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4011616.35

JOB NO. 13-517-00063 DATE 9/24113 E. 693827.83

RIG TYPE CME-75

BORING TYPE 152.4 mm H.S.A

SURFACE ELEV. 1876.68

DATUM

Blow Counts
Dry Density
Kg. per
Unified Soil
Classification

Cubic meter

Graphical
Molsture
Content
Percent of
Dry Weight

REMARKS VISUAL CLASSIFICATION

Depth
Blows
per

152 mm

(=L
©| Meters

Leg
7| | Sample

s

>>| | Sample Type

w0
=

“

A-2-4 SILTY SAND trace gravel to 9.525 mm,
predominantly fine grained, nonplastic,
yellow-brown
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CL-ML A-4 SANDY SILTY CLAY low plasticity, black
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1.0

Stopped auger at 1 M (3.28")

1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1
REETHI(U ORI BIE A - Auger cuttings, NR-No Recovery

U - 76mm 0.0. stmm 1.0, une sampie. LOG OF TEST BORING NO. _B-28

T - 25mm O.D. thin-walled tube sample
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PROJECT B A N5001 1 12 &4 Newcomb to Toadlena
Na ‘on, New Mexico

JOB NO.

0.0

0.5

1.0

K

13-56 63

GROUNDWATER

LOCATION N. 4011654.06

DATE 9/24/13 E. 694129.13

RIG TYPE CME-75

BORING TYPE 152.4 mmH.S.A

SURFACE ELEV. 1868.63

DATUM

A-2-4 SANDSTONE weathered, nonplastic,
yellow-brown
note: refusal at surface, move east 7.62 M
Stopped auger at 1 N
SAMPLE TYPE

A - Auger cuttings; NR-No Recovery

S - 51mm 0.0. 35mm 1.D. tube sample.
U - 76mm 0.0. 61mm 1.D. tube sample.
T - 25mm 0.D. thin-walled tube sample

Page 1 of 1

LOG OF TEST BORING NO. B-29
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1.5
GROUNDWATER SAMPLE TYPE oo 1 of 1
age 0
IDEPTH (m)] HOUR| _DATE A- Auger ctings: R o Recovary 9
¥ - 51mm O.D. 35mm |.D. tube sample.
L 4 0 - 76mm 0.0, 61mm 1.0, wbe sample. LOG OF TEST BORING NO. B-30
T - 256mm O.D. thin-walled tube sample




PROJECT ___B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N 4011733.85
JOB NO. 13-517-00063 DATE 9/2413 E. 694525.96

RIG TYPE CME-75

BORING TYPE 1524 mmH.S.A

SURFACE ELEV. 1859.79

DATUM

0.0 A-2-4 SAND predominantly fine grained, nonplastic,
yellowish-brown
0.5

10 Stopped auger at 1 M (3.287)
15
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v A - Auger cuttings; NR-No Recovery
i S - 59mm O.D. 35mm i.D. tube sample.

U - 76mm O.D. 61mm i.D. tube sample. LOG OF TEST BOR'NG NO. B'31

T - 25mm O.D. thin-walled tube sample



PROJECT __B.L A Project N5001 (1} 1,2 & 4, Newcomb to Toadlena
Navaijo Nation, New Mexico

LOCATION N. 4011799.06
JOBNO. __13.517-00063 _ DATE 9/24/13

E. 69472418
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1861.20
DATUM
0.0 A-4 SILTY SAND predominantly fine grained, low
plasticity, yellowish-brown
0.5
Stopped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v A - Auger cuftings; NR-No Recovery
i S - 51mm 0O.D. 35mm 1.D. tube sample,

U -76mm O0.D. 61mm |.D. tube sample, LOG OF TEST BORING NO- B'32

T - 25mm O.D. thin-walled tube sample



PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4011818.28

JOB NO. 13-517-00063 DATE 9/24/13 E. 694927.39
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1856.14
DATUM
0.0 A4 SANDY CLAY medium plasticity,

yellowish-brown

0.5
1.0 Stopped auger at 1 M {3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v S S D, Semm 1D, tiva sareple
4 U - 76mm 0.0, 61mm (.. e sampie. LOG OF TEST BORING NO. B-33

T - 25mm O.D. thin-walied tube sample



PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4011830.51

JOB NO. 13-517-00063 DATE 9/24/13 E. 69513075
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1848.92
DATUM
0.0 A-2-4 SILTY SAND predominantly fine grained,

nonplastic, yellowish-brown

(1)
10 toppe augerat 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v S Bimm B0 Smm1 D, b ool
Y 0~ 76mm 0.0, 89mm L. mbii’g'.ﬂ'élii LOG OF TEST BORING NO. B-34

T - 26mm Q.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4011805.37

JOB NO. 13-517-00063 DATE 9/24113 E. §695335.49
RIG TYPE CME-75
BORING TYPE 152.4 mm HS.A
SURFACE ELEV. 1844.05
DATUM
0.0 A-2-4 SILTY SAND trace gravel to 12.7 mm,

predominantly fine grained, nonplastic, brown

0.5
1.0 Stopped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v S - 51 0.0, S2mm 15, tuba sarmple
¥ U-76mm 0., s1mm 1.0, wbe sample. LOG OF TEST BORING NO. B-35

T - 25mm ©.D. thin-walled tube sample
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GROUNDWATER
DEPTH (m)] HOUR| _ DATE SAMPLE TYPE Page 1 of 1

A - Auger cuttings; NR-No Recovery

U~ 76mm 0.0, simm 1. e sampie. LOG OF TEST BORING NO. _B-36

T - 25mm Q.. thin-walled fube sample
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PROJECT __B.L.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION M. 4011866.12
JOBNO. _ 13-517-00063  DATE 9/24/13

E. 695738.22
RIG TYPE CME-75
BORING TYPE 1524 mm HSA
SURFACE ELEV. 1837.63
DATUM
0.0 A-2-4 SILTY SAND trace gravel to 76.2 mm,
predominantly fine grained, nonplastic, brown
0.5
color change to light brown
1.0 "
Stopped augerat1M( . 8
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v A - Auger cuttings; NR-No Recovery
i S -51mm QO.D. 35mm 1.D. tube sample.

u- 76mm 0.0. 61mm . ube sample. LOG OF TEST BORING NO. B-37

T - 25mm O.D. thin-walled tube sample



PROJECT __B.L.A Project N5001 (1} 1,2 & 4, Newcomb to Toadlena
Navaijo Nation, New Mexico

LOCATION N. 4011923.54
JOB NO. 13-517-00063 DATE 9/24/13

E. 695934.07
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1830.01
DATUM
0.0
e sal at 0.3048 M due to cobbles
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
[vd A - Auger cuttings; NR-No Recovery
i S - 51mm O.D. 35mm 1.D. tube sample.

U -76mm 0.0, 61mm 1.0, wbe sample. LOG OF TEST BORING NO. B-38

T - 25mm Q.D. thin-walled tube sample



PROJECT __B.LA Project N50C1 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4011980.86

JOB NO. 13-517-00063 DATE 9/24/13 E. 6986129.91
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1820.83
DATUM
00 A-4 SANDY CLAY trace gravel to 9.52 mm,

predominantly fine grained, medium plasticity,
reddish-brown

0.5
10 Stopped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
z B i s v
4 4 - 76mm 0., 61mm 1.0, wbe sample. LOG OF TEST BORING NO. B-39

T - 25mm Q.D. thin-walled tube sample



401191213
696315.08

N.
E.

LOCATION

DATE 9/24/13

Navajo Nation, New Mexico

13-517-00063

PROJECT ___B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

JOB NO.
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Navajo Nation, New Mexico

PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

4012006.6
696536.22

N
E.

LOCATION

DATE 9/24/13

13-517-00063

JOB NO.
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4012052.26

696734.02

LOCATION

DATE 9/24/113

Navajo Nation, New Mexico

13-517-00063

PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb fo Toadlena

JOB NO.
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PROJECT __B.l.A Project NS001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 401209793

JOBNO. _ 13-517-00063 __ DATE 9/24/13 E 69693183
RIG TYPE CME-75
BORING TYPE 152.4 mmH.S.A
SURFACE ELEV. 1813.23
DATUM
0.0 A-2-4 SILTY SAND trace gravel to 25.4 mm and

cobbles at the surface, predominantly fine
grained, nonplastic, light brown

0.5
increasing gravels
1.0 Stopped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v S - 5itam OLD. 35mm LD, tube sample
Y U - 76mm 0.0, s1mm 1.0, woe sample. LOG OF TEST BORING NO. B-43

T - 25mm O.D. thin-walled tube sample



4012178.64
697117.39

LOCATION

DATE 9/2413

Navajo Nation, New Mexico

13-517-00063

PROJECT __B.L.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

JOB NO.
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PROJECT __B.L.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

Locamion N. 401227269

JOB NO. 13-517-00063 DATE 9/24/13 E. 697295.09
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1807.29
DATUM
A-1-b SILTY SAND with cobbles to 127.0 mm and

gravel to 76.2 mm, predominantly fine grained,
nonplastic, brown

Refusal at .6604 M due to cobbles

5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v el Tl il
= - mm Q.0 . N
Y U- 76mm 0.0, 61mm 1.0. tube sampie. LOG OF TEST BORING NO. B-45

T - 25mm O.D. thin-walled tube sample



PROJECT __B.LA Project N5GG1 (1) 1,2 & 4, Newcomb to Toadlena

Navajo Nation, New Mexico

4012288.7
697485.26

LOCATION

DATE 9/2413

13-517-00063

JOB NO.
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PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N, 401219233

JOB NO. 13-517-00063 DATE 9/24/13 E. 697691.7
RIG TYPE CME-75
BORING TYPE 1524 mm H.S.A
SURFACE ELEV. 1809.22
DATUM

TY D trace gravel to 12.7 mm,
A-2-4 predoeminantly fine grained, nonplastic,
yellowish-brown

0.5
1.0 Stoppped auger at 32°
1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1

v e e
¥ -27m L. U .
y U - 76mm OO, 61mm |.D. tube ‘22':2&3. LOG OF TEST BOR'NG NO B-47

T - 25mm O.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4012068.05

JOB NO. 13-5617-00063 DATE 9/2413 E. 697851.78

RIG TYPE CME-75
BORING TYPE 1624 mmH.S.A
SURFACE ELEV. 1802.38

DATUM

Blow Counts
Dry Density
Kg. per

Cubic meter

lows
mm
Graphical
Moisture
Percent of
Dry Weilght
Unified Soil
Classification

Content

REMARKS VISUAL CLASSIFICATION

Log
Sample
| | Sample Type

Depth
(=111

©f Meters
Bl
per
152
)
=

2,
h/

A-2-4 SILTY SAND trace gravel to 19.05 mm and
cobbles on surface, predominantly fine grained,
nonplastic, brown
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(77
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J///J//

1.0

Stoppped auger at 1 M (3.28')

1.5

GROUNDWATER
SAMPLE TYPE

Page 1 of 1
DEPTH (m)] HOUR| DATE A - Auger cuttings; NR-No Recovery

U~ 76mm 0.0, s1mm .0, woe sample. LOG OF TEST BORING NO. _B-48

T - 25mm O.D. thin-walled tube sample
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PROJECT __B.l.A Project N5001 (1) 1.2 & 4, Newcomb tc Toadlena
Navajo Nation, New Mexico

LOCATION N. 4012037.52
JOB NO. 13-517-00063 DATE 9/24/13 E. 698069.43

RIG TYPE CME-75
BORING TYPE 152.4 mmH.S.A
SURFACE ELEV. 1811.55

DATUM

REMARKS VISUAL CLASSIFICATION

Biow Counts
Dry Density
Cubic meter
Moisture

Dry Weight
Unified Soii
Classification

Percent of

Log
Sample
| [ Sample Type

O in

O| Matars
Blows
per
152 mm
Graphicai

4

0
=

[/

A-2-4 SILTY SAND trace gravel to 12.7 mm and
152.4 mm cobbles on suface, predominantly
fine grained, nonplastic, brown
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1.0

Stoppped auger at 1 M {(3.28")

1.5

GROUNDWATER
DEPTH (m)| HOUR DATE

SAMPLE TYPE Page 1 of 1
A - Auger cuttings; NR-No Recovery

0~ 76mm 0. 61mm 1.5, oe sempie. LOG OF TEST BORING NO. _B-49

T - 25mm Q.D. thin-walled tuba sample
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4012092.02
698264.66

N.
E.

LOCATION

DATE 9/24113

13-517-00063

Navajo Nation, New Mexico

PROJECT __B.L.A Project N5001 (1} 1,2 & 4, Newcomb to Toadlena

JOB NO.
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PROJECT __B.L.A Project N5001 (1) 1,2 & 4, Newcomb fo Toadlena
Navajo Nation, New Mexico

LOCATION N. 4012135.15
JOB NO. 13-517-00063 DATE 9/24/13 E.

698464.73
RIG TYPE CME-75
BORING TYPE 152.4 mmH.S.A
SURFACE ELEV. 1807.16
DATUM
0.0 A-1-b SILTY SAND some cobble to 127.0 mm and
gravel to 50.8 mm, predominantly fine grained,
nonplastic, brown
05
1.0 :
topped auger at 1 M (3.28')
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
g A - Auger cuttings; NR-No Recovery
i S - 51mm Q.D. 35mm i.D. fube sample.

U - 76mm Q.D. 64mm i.D. tube sample. LOG OF TEST BORING NO B-51

T - 25mm Q.D. thin-walled tube sample



PROJECT __B.L.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4012066.59

JOBNO. 1351 3 DATE 972413 E 69865616
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACEELEV.  1806.28
DATUM
0.0 A-2-4 SILTY SAND trace grave! to 9.52 mm,

predominantly fine grained, nonplastic, brown

05
D T N weathered, nonplastic,
greenish-brown
En o oring @ 3.28'
1.5
GROUNDWATER
SAMPLE TYPE
v A Auger culttings; NR-No Recovery
= $-51mm 0.D. 35mm 1.D tube sample.
h 4 U-76mm O.D 61mm L.D. tube sample. LOG O

T - 25mm O.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1} 1,2 & 4, Newcomb fo Toadlena
Navajo Nation, New Mexico

LOCATION  N. 4011898.03
JOBNO. _ 13-517-000683  DATE 9/24/13 E_ 698847.58

RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1813.80

DATUM

Graphical
Blow Counts
Dry Density
Kg. per
Cubic meter
Molsture
Content
Percent of
Dry Walght
Unified Soil
Classification

Depth
< in

REMARKS VISUAL CLASSIFICATION

Log
Sample
| | Sample Type

of Meters
Blows
per
152 mm
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A-2-4 SILTY SAND trace gravel to 9.52 mm and
127.0 mm cobbles on the surface,
predominantly fine grained, nonplastic, brown
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1.0

Stopped auger at 1 M (3.28")

1.5

GROUNDWATER
DEPTH (m)| HOUR| DATE

SAMPLE TYPE Page 1 of 1
A - Auger cuttings; NR-No Recovery

U~ 76mm 0.0 stmm .. twe sampie. LOG OF TEST BORING NO. _B-53

T - 25mm O.D. thin-walled tube sample

i




Navajo Nation, New Mexico

PROJECT __B.l.A Project N5001 (1) 1.2 & 4, Newcomb to Toadlena

4011981.45
699051.32

LOCATION

DATE 9/24/13

13-517-00063

JOB NO.
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PROJECT ___B.l.A Project NS001 (1} 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 40120491

JOB NO. 13-517-00063 DATE 9/24/13 E. 699251.23

RIG TYPE CME-75

BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1808.55
DATUM

REMARKS VISUAL CLASSIFICATION

- Asphalt millings

SILTY SAND trace cobbles to 203.2 mm, with
A-1-b gravel to 50.8 mm, predominantly fine grained,
nonplastic, yellowish-brown

Depth

llin
152 mm
Graphlical
Log
Sample
Sample Type
Blow Counts
Dry Density
Kg. per
Cublc meter
Moisture
Content
Percent of
Dry Weight
Unified Soil
Classification

Blows

per

Q| Meaters
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1.0 - Stopped auger at 1 M (3.28)

1.5

GROUNDWATER
DEPTH (m)) HOUR DATE

SAMPLE TYPE Page 1 of 1
A - Auger cuttings; NR-No Recovery

U - 76mm 0.0, s1mm 0. tbe samle: LOG OF TEST BORING NO. _B-55

T - 25mm O.D. thin-walled tube sample

K]




PROJECT __B.l.A Project N5001 (1) 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 401211477
JOB NO. 13-517-00063 DATE 9/24/13 E. 69944453

RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1805.42

DATUM

0.0 A6 SANDY CLAY trace gravel to 12.7 mm,
predominantly fine grained, medium plasticity,
yellowish-brown

0.5

1.0 Stopped auger at 1 M (3.28)

1.5

GROUNDWATER
SAMPLE TYPE Page 1 of 1

i lst - Auger cuttings; NR-No Recovery ;

= = 51mm Q.D. 35mm |.D. tube sample.

A 4 U - 76mm O.D. 61mm |.D. tube sample. LOG OF TEST BORING NO B-56

T - 25mm O.D. thin-walled tube sample



PROJECT B ProectN5001 1 12 & 4, Newcomb to Toadlena
Nav o Nation, New Mexico

LOCATION N. 4012180.44
JOB NO. 13- 17-00063 DATE 9/24/13

E. 699637.84
RIG TYPE CME-75
BORING TYPE 152.4 mm H.8.A
SURFACE ELEV. 1802.61
DATUM
0.0
YEY trace gravel to 12.7 mm,
A-4 predominantly fine grained, low plasticity, brown
05
-2-4 trace gravel to 12.7 mm, nonplastic ,
brown
1.0 Stopped auger at 1 M (3.28")
15
GROUNDWATER
SAMPLE TYPE
vd A - Auger %uttings; NR-No Recovery
= S - 51mm O.D. 35mm |.D. tube sampte.
4 U - 76mm O.D. 61mm L.D. tube sample. LOG O

T - 25mm O.D. thin-walled tube sample



PROJECT __B.L.A Project N5001 (1} 1,2 & 4. Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4012246.77

JOB NO. 13-517-00063 DATE 9/24/13 E. 699827.69
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV.  1802.11
DATUM
0.0 A-2-4 SILTY SAND predominantly fine grained,

nonplastic, brown

0.5
1.0 Stopped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
z S St OD. 3emm 1D, e sarmole
) 4 U - 7emm 0.D. s1mm 1.0, mbe sampie. LOG OF TEST BORING NO. B-58

T - 25mm 0.D. thin-walled tube sample



PROJECT B.AProectN5001 1 1,2 &4, Newcomb to Toadlena
Nava'o Nation, New Mexico

LOCATION N. 401233945

JOBNO. 13-517-00063 DATE 9/24/13 E 70001299
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACEELEV.  1802.93
DATUM
0.0 A-2-4 SILTY SAND trace gravel to 12.7 mm,

predominantly fine grained, nonplastic,
greenish-brown

0.5
1.0 Stopped auger at 1 M {3.28")
1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1

v e 3 i 15, ea e
* - L 0. wil .
h 4 U - 76mm Q.D. 61mm 1.D. tube samgle. LOG OF TEST BORING NO B-59

T - 25mm O.D. thin-walled tube sample



PROJECT B! ProectN5001 1 1,2 &4 Newcomb to Toadlena
Nav o Nation New Mexico

LOCATION N. 4012472.38

JOB NO. 13- 17-00063 DATE 9/24/13 E. 700166.89
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACEELEV.  1803.91
DATUM
00 A-2-6 CLAYEY SAND trace gravel to 25.4 mm,
predominantly fine grained, medium plasticity,
light brown
0.5
10

Stopped augerat1 (3.28")

1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
g S S 0D, Semm b, fupa sarmple
b A U - 76mm 0..D'. 81mm |..D: tube samsle-. LOG OF TEST BORING NO. B-60

T - 25mm O.D. thin-walled tube sample



ECT Bl ProectN5001 1 1.2 &4, Newcomb to Toadlena
Nav ‘o Nation, New Mexico

LOCATION N. 4012605.31

JOB NO. 13- 17-00063 DATE 9/24/13 E. 7003208
RIG TYPE CME-75
BORING TYPE 1524 mmHS.A
SURFACE ELEV. 1802.01
DATUM
0 A-2-4 CLAYEY SAND trace gravel to 25.4 mm,

predominantly fine grained, low to medium
plasticity, brown to light brown

increasing gravels

1.0 Stopped auger at 1 M (3.28")
15
GROUNDWATER
SAMPLE TYPE Page 1 of 1
¥ S Shom OD Lemm 1D, tbe sample
) 2 0- 76mm 0.0, 61mm 1.0. wbe sample. LOG OF TEST BORING NO. B-61

T - 25mm O.D, thin-walled tube sample



PROJECT B! Pro'ectN5001 1 1,2 &4 Newcomb to Toadlena
Nav o Nation, New Mexico

LOCATION M 4012741.02

JOB NO. 13- 17-00063 DATE 9/24/13 E. 700471.26
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1797.83
DATUM
0.0 A-2-4 CLAYEY SAND trace gravel to 18.05 mm,
predominantly fine grained, medium plasticity,
light brown
0.5
1.0

Stopped auger at 1 M (3.28")

1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
¥ D D, e o
L 4 u - 76mm 0.0, 61mm 1.0. ube sample. LOG OF TEST BORING NO. B-62

T - 25mm O.D. thin-walled tube sample



PROJECT B.! Pro'ectN5001 1 12 &4 Newcomb to Toadlena
Nav ‘o Nation, New Mexico

LOCATION N. 4012876.73

JOB NO. 13- 17-00063 DATE 9/24/13 E. 700621.72
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1794.23
DATUM
0.0 A-2-6 CLAYEY SAND trace gravel to 19.05 mm,

predominantly fine grained, medium plasticity,
brown to light brown

0.5
1.0 Stopped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
= S - 5lom O.0. 35mm 1D, tube sample
Y U~ 76mm 00, s1mm £, woe sampie. LOG OF TEST BORING NO. B-63

T - 25mm O.D. thin-walled tube sample



PROJECT Bl ProectN5001 1 12 &4, Newcomb to Toadlena
Na o Nation, New Mexico

LOCATION N. 4013009.63

JOB NO. 13- 17-00063 DATE 9/24/13 E. 70077404
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1791.66
DATUM
0.0 A-2-4 CLAYEY SAND trace clay with gravel to

19.05 mm, predominantly fine grained, low to
medium plasticity, brown

0.5
A-1-b SAND trace gravel to 25.4 mm, nonplastic,
brown
10 Stopped auger at 1 M (3.28")
GROUNDWATER
SAMPLE TYPE Page 1 of 1
z S 51 0.0, 36mm LD, fube sarpl
A 4 U - 76mm 0., s1mm 1.0, ube sample. LOG OF TEST BORING NO. B-64

T - 25mm O.D. thin-walled tube sample



PROJECT BlAProectN5001 1 1,2 & 4, Newcomb to Toadlena
Nava o Nation, New Mexico

LOCATION N. 4013142.54

JOB NO. 13-517-00063 DATE 9/24/13 E. 700026.37
RIG TYPE CME-75
BORING TYPE 1524 mm H.S.A
SURFACE ELEV. 1790.05
DATUM
0.0 A--b SILTY SAND with gravel to 50.8 mm,
predominantly fine grained, nonplastic, light
brown
0.5
1.0

Stopped auger at 1 M (3.28")

1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v e D S D, ae ey
= - m .U, REN .
Y U- 76mm 0.0, s1mm 0. wbe sample. LOG OF TEST BORING NO. B-65

T - 25mm Q.D. thin-walled tube sample



PROJECT BIAP N5001 1 12 &4 Newcomb to Toadlena
Navao  on New Mexico

LOCATION N. 4013278.74

JOB NO. 13-51 63 DATE 9/24/13 E. 701077.69

RIG TYPE CME-75

BORING TYPE 1524 mmHSA

SURFACE ELEV. 1787.35

DATUM

0.0 A-1-b SILTY SAND with gravel to 38.1 mm,

predominantly fine grained, nonplastic, light
brown

0.5
1.0 Stopped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v S - Shm DD, Jmm 1D, tube sample
Y U - 76mm 0.0. s1mm 1.0. be sample. LOG OF TEST BORING NO. B-66

T - 25mm O.D. thin-walled tube sample



PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 401341494
JOB NO. 13-517-00063 DATE 9/24M13 E. 701229
RIG TYPE CME-75

BORING TYPE 1524 mm H.S.A
SURFACE ELEV. 1783.82

DATUM

0.0 A-2-4 SILTY SAND trace gravel to 19.05 mm,
predominantly fine grained, nonplastic, light
brown

05

1.0 Stopped auger at 1

15

GROUNDWATER
SAMPLE TYPE Page 1 of 1

7 g - Auger cgtgn%s; NR]hg) R%%overy |

= - 51mm 0.D. 35mm 1.D. tube sample.

) J U - 76mm 0.0, 61mm 1.0. tube sample. LOG OF TEST BORING NO. B-67

T - 25mm 0.D. thin-walled tube sample



4013548.14
701381.26

LOCATION

DATE 9/24113

Navajo Nation, New Mexico

13-517-00063

PROJECT __B.L.A Project N5001 (1) 1.2 & 4, Newcomb to Toadlena
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PROJECT B! ProectN5001 1 12 &4 Newcomb to Toadlena
Nav o Nation New Mexico

LOCATION N. 4013681.34

JOB NO. 13- 17-00063 DATE 9/24/13 E. 701533.51
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1779.04
DATUM
0. A-2-6 CLAYEY SAND with gravel to 25.4 mm,
predominantly fine grained, medium plasticity,
light brown
05
1.0

Stopped auger at 1 M (3.28")

15
GROUNDWATER
SAMPLE TYPE Page 1 of 1
z oo D LD e o
= - mm QW.D. D, 3
4 U - 76mm 0.0, 61mm 1.0, wbe sampie. LOG OF TEST BORING NO. B-69

T - 25mm O.D. thin-walled tube sample



PROJECT _ B.LA Project N5001 (1) 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LocATION _ N. 401381707
JOBNO. _ 13-517-00063 _ DATE 9/24/13 E._ 701685

RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. _ 1776.11

DATUM

Depth
Sample

2= | Sample Type
Blow Counts
Dry Density
Kg. per
Cubic meter
Moisture
Percent of
Dry Weight
Unified Soil
Classification

=1

REMARKS VISUAL CLASSIFICATION

©| Meters

[74]
O

[

A-2-4 CLAYEY SAND trace gravel to 19.05 mm,
predominantly fine grained, medium plasticity,
brown
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1.0 Stopped auger at 1 M (2.28')

1.5

GROUNDWATER
DEPTH (m)i HOUR DATE

SAMPLE TYPE Page 1 of 1
A - Auger cuttings; NR-No Recovery

0 76mm 0.0, s1mm 1.0 e samble. LOG OF TEST BORING NO. B-70

T - 25mm O.D. thin-walled tube sample

K




PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LocATioN N. 40139528

JOB NO. 13-517-00063 DATE 9/24/13 E. 701836.49

RIG TYPE CME-75

BORING TYPE 1524 mmH.S.A

SURFACE ELEV. 1774.88

DATUM

0 A-1-b SILTY SAND trace gravel to 25.4 mm,
predominantly fine grained, nonplastic, light
brown
1.0

Stopped auger at 1 M (3.28")

15
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v ey Vit el
] U - 76mm 0.0, 61mm 1.0, wbe sample, LOG OF TEST BORING NO. B-71

T - 25mm O.D. thin-walled tube sample



PROJECT B.lAPro'ect N5001 1 1,2 & 4, Newcomb to Toadlena
Nava o Nation, New Mexico

LOCATION N. 4014088.01
JOB NO. 13-517-00063 DATE 9/24/13 E. 70198895

RIG TYPE CME-75

BORING TYPE 1524 mm H.S.A

SURFACE ELEV.  1773.97

DATUM
00 A-1-b SANDY SILT with gravel to 25.4 mm,
predominantly fine grained, nonplastic, light
brown
0.5
1.0 Stopped augerat1 ( .28’
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
7 A - Auger cuttings; NR-No Recovery
= $ - 51mm 0.D. 35mm 1.D. tube sample.
Y 0 - 76mm 0.0, 61mm 1.0 twbe sampie. LOG OF TEST BORING NO. B-72

T - 25mm O.D. thin-walled tube sample



PROJECT B ProectN5001 1 1,2&4 Newcomb to Toadlena
Na o Nation New Mexico

LOCATION N. 401422323

JOB NO. 13- 17-00063 DATE 9/24/13 E 7021414
RIG TYPE CME-75
BORING TYPE 1524 mm H.S.A
SURFACE ELEV.  1768.51
DATUM
0.0 A-2-4 CLAYEY SILTY SAND trace gravel to 31.75
mm, predominantl fine grained, low plasticity,
light brown
05
1.0

Stopped auger at 1 M (3.28")

1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v A - Auger cuttings; NR-No Recovery
i S - 51mm C.D. 35mm 1.D. tube sample.

U - 76mm 0.D. 61mm 1.D. tube sample. LOG OF TEST BORING NO B-73

T - 25mm 0.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1) 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4014358.71

JOB NO. 13-517-00063 DATE 9/24/13 E 70220193
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1767.24
DATUM
0.0 A-1-b SILTY SAND with grave! to 25.4 mm,
predominantly fine grained, nonplastic, light
brown
0.5
1.0

opped auger at 1 M (3.28")

1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
: 1 o ey,
4 u - 7emm 0.0, 61mm 1.0, wbe sampie. LOG OF TEST BORING NO. B-74

T - 25mm O.D. thin-walled fube sample



PROJECT __B.l.A Project N5001 (1} 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4014494.18

JOB NO. 13-517-00063 DATE 9/24/13 E. 702442.47
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
g 2 |[» s _| —§ | SURFACEELEv. __176572
7 Fl 8 |1 sE 3% DATUM
gle 8|2 |gfg ¢ Bk
=Y E E L0 [2¢C
§£§ 2 3§ gg’ S8 é gga zoagg 53 REMARKS VISUAL CLASSIFICATION

0.0 TEIA SM A-1-b SILTY SAND trace gravel to 25.4 mm,

:e::\\: predominantly fine grained, nonplastic, brown
0.5 =N

N

=

Sy
1.0 = =

Stopped auger at 1 M (3.28)
15
GROUNDWATER SAMPLE TYPE
Page 1 of 1
DEPTH (m) HOUR DATE A - Auger cuttings; NR-No Recovery
¥ S - 51mm O.D. 35mm 1.D. tube sample.
A 4 U - 76mm 0.D. 61mm |.D. tuba sample. LOG OF TEST BOR'NG NO B-75
T - 25mm O.D. thin-walled tube sample -




PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4014627.34

JOB NO. 13-517-00063 DATE 9/24113 E. 702596
RIG TYPE CME-75
BORING TYPE 152.4 mm H.8.A
g = 5 o = § SURFACE ELEV. 1765.11
e k. 3
colo gl 1 [a7 8 [Hed|seil 51 2
a g £ *s | 2 €
b3 sﬁ 2 a&-g g § & § é 523 g§ ES 55 REMARKS VISUAL CLASSIFICATION
0.0 M SILTY SAND trace gravel to 25.4 mm,
predominantly fine grained, nonplastic, light
brown
A SC-SM A-24 CLAVEY SAND trace gravel to 19.05 mm,
N predominantly fine grained, trace caicareous
S cementation, low plasticity, brown with light
o brown
Py
05 N
1.0 Stopped auger at 1 M (3.28")
1.5
GROUNDWATER el E
Page 1 of 1
7 DEPTH (m)| HOUR DATE A - Auger cuttings; NR-No Recovery
= S - 51mm Q.D. 35mm L.D. tube sample.
Y U - 76mm 0.0, 61mm 1.0, wbe sample. LOG OF TEST BORING NO. B-76
T - 25mm O.D. thin-walled tube sample




PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4014760.51
JOB NO. 13-517-00063 DATE 9/24/13 E. 70274953

RIG TYPE CME-75
BORING TYPE 1524 mmH.SA
SURFAGEELEV.  1764.99

DATUM

0.0 A-2-4 SILTY SAND with gravel to 19.05 mm,
predominantly fine grained, nonplastic, tan
05
10 Stopped auger at 1 M (3.28'
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1

v e B 1 e
= - 51mm O.D. 35mm LD. tube sample,
A 4 U - 76mm O.D. 61mm |.D. tube sample. LOG OF TEST BORING NO B'77

T - 25mm O.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1) 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4014897.28
JOB NO. 13-517-00063 DATE 9/2413 E. 70290093

RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1761.75

DATUM

REMARKS VISUAL CLASSIFICATION

Depth
Graphicai
Biow Counts
Dry Density
Kg. per
Cubic meter
Molsture
Percent of
Dry Weight
Unified Soll
Classification

O in
Blows
per
152 mm

©| Meters
Log
4 | Sample

7,
7]

| | Sample Type

J

SP-SM A-1-b SANDY SILT with gravel to 254 mm,
predominantly fine grained, nonplastic, tan
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1.0

Stopped auger at 1 M (3.28")

1.5

GROUNDWATER
DEPTH (m)] HOUR| DATE

SAMPLE TYPE Page 1 of 1
A - Auger cuttings; NR-No Recovery

U - 76mm 0.0. o1mm 15, wwe sampe. LOG OF TEST BORING NO. _B-78

T - 25mm O.D. thin-walled tube sample

K]




PROJECT Bl ProectN5001 1 1,2 &4, Newcomb to Toadiena
N Nation New Mexico

LOCATION N 4015034.05
JOBNO. 13- 17-00063 DATE 9/24/13

E. 703052.33
RIG TYPE CME-75
BORING TYPE 1524 mmHS.A
SURFACE ELEV. 1759.64
DATUM
A-2-4 CLAYEY SAND with grave! to 25.4 mm, trace

calcareous cementation, predominantly fine
grained, medium grained, tan

increasing gravels

Stopped auger at 1 M (3.28)

GROUNDWATER
SAMPLE TYPE
A - Auger cuitings; NR-No Recovery
$ - 51mm O.D. 35mm |.D. tube sample.

U - 76mm O.D. 61mm |.D. tube sample. LOG OF TEST BOH'NG NO- B‘79

T - 25mm Q.D. thin-walled tube sample

Page 1 of 1

L L



PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4015165.61

JOB NO. 13-517-00063 DATE 9/24/13 E. 70320764
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
g g |, 3 o z§ | SURFACEELEV. 1758.89
i = BE 3% DATUM
PR R E R R
a =2 = 3 E|E T4 |2
&2 Eag g_'S’ 3la é E;’%"a ‘:’8{5 58 REMARKS VISUAL CLASSIFICATION
LEC IA SM A-1-b SILTY SAND with gravel o 25.4 mm,
SN predominantly fine grained, nonplastic, light
S brown
"\\ﬁw
0.5 \\\:\x:
LRy Siopped auger at 1 M (3.28))
1.5
GROUNDWATER

SAMPLE TYPE Page 1 of 1
A - Auger cuttings; NR-No Recovery

U~ 76mm 0.0, simm 1. uwe sampe. LOG OF TEST BORING NO. _B-80

T - 25mm O.D. thin-walled tube sample

DEPTH {m)| HOUR| DATE

o K




PROJECT __ B! Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Nav  Nation New Mexico

LOCATION N. 4015281.32
JOB NO. 13- 17-00063 DATE 9/24/13 E. 703375.37

RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1755.33

DATUM

0.0 A-1-b CLAYEY SAND with gravel to 25.4 mm,
predominantly fine grained, low plasticity, light
brown

0.5

1.0 Stopped auger at 1 M (3.28")

15

GROUNDWATER
SAMPLE TYPE Page 1 of 1
[vd g - Auger cajttings; NR-No Recovery
= = 51mm O.D. 35mm 1.D. tube sample.
Y U - 76mm 0.D. 61mm |.D. tuba sample. LOG OF TEST BOR'NG NO B-81

T - 25mm 0.D. thin-walled tube sample



PROJECT B! ProectN5001 1 12 &4 Newcomb to Toadlena
Nav o Nation New Mexico

LOCATION N. 40154098
JOB NO. 13- 17-00063 DATE 9/24/13 E. 703533.66
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1752.04
DATUM
0.0 A-1b CLAYEY SAND with gravel to 38.1 mm,
predominantly fine grained, low plasticity, brown
05
1.0

Stopped auger at 1 M (3.28")

SAMPLE TYPE
A - Auger cuttings; NR-No Recovery
S - 51mm O.D. 35mm LD. tube sample.
U - 76mm O.D. 61mm |.D. tube sample. LOG O
T - 25mm O.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1) 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4015553.6
JOBNO. _ 13-517-00063  DATE 9/24/13 E. 70367767

RIG TYPE CME-75
BORING TYPE 1524 mmHS.A
SURFACE ELEV. 1753.37

DATUM
0. A-1-b SILTY SAND with gravel to 31.75 mm,
predominantly fine grained, non plastic to low
plasticity, brown
0.5
Reusalat0.60 6 due to cobbles
15
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v g - Auger %uttings; NR-No Recovery
= - 51mm O.D. 35mm I.D. tube sample.
h 4 U - 76mm 0.D. 61mm 1.D. tube sample. LOG OF TEST BOF“NG NO B-83

T - 25mm O.D. thin-walled tube sample



PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4015659.84
JOB NO. 13-517-00063 DATE 9/24/13 E. 703851.79

RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 175489

DATUM
0.0 A-1-b SILTY SAND with gravel to 25.4 mm,
predominantly fine grained, non plastic to low
plasticity, light brown
05
1.0 Stopped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v S St O.D. Samm 1D, be sarrph
il =27mm L.D. mm 1.D. e sample.
L J U - 76mm 0.0, 61mm 1.0, woe sampie. LOG OF TEST BORING NO. B-84

T - 25mm O.D. thin-walled tube sample



PROJECT __B.LA Project N5001 (1) 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4015766.07

JOB NO. 13-517-00063 DATE 9/24/13 E. 70402591
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1748.62
DATUM
0.0 A-2-4 SILTY SAND with gravel to 25.4 mm,
predominantly fine grained, nonplastic, light
brown
05
1.0

Stopped auger at 1 M (3.28")

1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
g S - 5imm 0.0 Jemm LD, tuve sarmple
= - mm Q.U 0. .
A 4 U - 76mm Q.D. 64mm I.D. tube samgle. LOG OF TEST BOR'NG NO B-85

T - 25mm Q.D. thin-walled tube sample



PROJECT __B.LA Project N5001 (1) 1.2 & 4. Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4015881.59
JOB NO. 13-517-00063 DATE 9/24/113 E  704214.9

RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1748.14

DATUM
0.0 A-1-b SILTY SAND  with gravel to 38.1 mm,
predominantly fine grained, nonplastic, light
brown
0.5
10 Stopped auger at 1 M {3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
7 g - Auger ca:tgn%s; NR-INI;) Recovery
= - 51mm 0.D. 35mm LD, tube sample.
A 4 U - 76mm O.D. 61mm |.D. tube sample. LOG OF TEST BOR'NG NO B"86

T - 25mm 0.D. thin-walled tube sample



Navajo Nation, New Mexico

PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

4016023.07
704392.54

LOCATION N
DATE 9/24/13 E

13-517-00063
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PROJECT B! Pro'ectN5001 1 12 & 4, Newcomb to Toadlena
Nav o Nation New Mexico

LOCATION N. 4016200.38

JOB NO. 13- 17-00063 DATE 9/2413 E. 704504.42
RIG TYPE CME-75
BORING TYPE 1524 mmHSA
SURFACE ELEV. 1734.92
DATUM
0.0 A4 CLAYEY SAND trace gravel to 12.70 mm,

predominantly fine grained, low plasticity, brown

0.5
1.0 Stopped auger at 1 M (3.28")
1.5
GROUNDWATER
SAMPLE TYPE Page 1 of 1
? T il
L ] U - 76mm 0.0, 61mm (0. tuoe sample. LOG OF TEST BORING NO. B-88

T - 25mm Q.D. thin-walled tube sample



PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexicc

LOCATION 4016388.93

N.
JOB NO. 13-517-00063 DATE 9/24/13 E. 704596.24

RIG TYPE CME-75
BORING TYPE 152.4 mmH.S.A
SURFACE ELEV. 1728.88

DATUM

Ej
&
58
7

Depth
Blows

per

152 mm
Blow Counts
Dry Density
Kg. per
Cublc meter
Moisture
Percent of
Dry Weight
Unified Soll
Classification

=L

REMARKS VISUAL CLASSIFICATION

©| Meters

;:f/, Sample
2| | Sample Type

w
O

A6 CLAYEY SAND trace gravel to 12.70 mm,
predominantly fine grained, medium plasticity,
brown
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1.0 Stopped auger at 1 M (3.28)

1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1
A - Auger cuttings; NR-No Recovery

0 - 75mm 0.0, s1mm 15, wpe sampie. LOG OF TEST BORING NO. _B-89

T - 25mm O.D. thin-walled tube sample

DEPTH (m)] HOUR| DATE

K]




PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 40165604

JOB NO. 13-517-00063 DATE 9/24/13 E. 704695.87

RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1724.33

DATUM

Depth

Blow Counts
Dry Density
Kg. per
Cublc meter
Molsture
Percent of
Diry Weight
Unified Soil
Classification

=1

REMARKS VISUAL CLASSIFICATION

of Meters

:j/, Sample
2> [ Sample Type

/,

7
O

A-6 CLAYEY SAND trace gravel to 25.4 mm,
predominantly fine grained, medium plasticity,
brown
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1.0 Stopped auger at 1 M (3.28)

1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1
A - Auger cuttings; NR-No Recovery

U~ 76mm 0.0, s1mm . wbe sampe. LOG OF TEST BORING NO. _B-90

T - 25mm 0.D. thin-walled tube sample

DEPTH {m)| HOUR| DATE

K




PROJECT B! Pro'ectN5001 1 1,2 & 4, Newcomb to Toadlena
Nav o Nation, New Mexico

LOCATION N. 4016731.87
JOB NO. 13- 17-00063 DATE 9/24/13 E. 70479551

RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACEELEV. 172366

DATUM

0.0 A6 CLAYEY SAND trace gravel to 9.52 mm,
predominantly fine grained, medium plasticity,
brown

0.5
SL trace gravel to 25.4 mm,
medium plasticity, light brown

1.0 Stopped auger at 1 M (3.28")

15

GROUNDWATER
SAMPLE TYPE Page 1 of 1
v A - Auger %thn%s; NR-I\:S) Recovery
= S - 51mm Q.D. 35mm 1.D. tube sample.
h 4 U - 76mm Q.D. 61mm I1.D. tube sample. LOG OF TEST BOR'NG NO. B-91

T - 25mm O.D. thin-walled tube sample



PROJECT __B.l.A Project N5001 (1) 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4016871.39

JOB NO. 13-517-00063 DATE 9/24/13 E. 70494248

RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV. 1723.33

DATUM

REMARKS VISUAL CLASSIFICATION

Depth
Blows

par

152 mm
Dry Density
Kg. per
Cubic meter
Moisture
Content
Percent of
Dry Welght
Unified Soll
Classification

(=100

g

7

o Meters

) | Sample

| | Sample Type
Blow Counts

0
O

%
’l

A-6 CLAYEY SAND trace gravel to 12.70 mm,
predominantly fine grained, medium plasticity,
light brown
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1.0 Stopped auger at 1 M (3.28)

1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1
A - Auger cuttings; NR-No Recovery

U - 76mm 0.0. a1mm 1.0. wbe samie. LOG OF TEST BORING NO. _B-92

T - 25mm O.D. thin-walled tube sample

DEPTH {m)| HOUR DATE

<K




PROJECT __B.L.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4017010.92

JOB NO. 13-517-00063 DATE 9/24/13 E. 705089.42

RIG TYPE CME-75

BORING TYPE 1524 mm H.S.A

SURFACE ELEV. 1721.49

DATUM

REMARKS VISUAL CLASSIFICATION

Blows

per

152 mm
Blow Counts
Dry Density
Kg. per
Cubic meter
Molsture
Content
Percer of
Dry Weight
Unified Soll
Classification

Sample
| | Sample Type

Depth

(=14
Of Meters
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A-2-6 CLAYEY SAND trace gravel to 12.70 mm,
predominantly fine grained, medium plasticity,
brown
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1.0

Stopped auger at 1 M (3.28")

1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1
DEPTH (m)l HOUR DATE A - Auger cuttings; NR-No Recovery

- 76mm 0.0 otmm L0, une sampie. LOG OF TEST BORING NO. _B-93

T - 25mm O.D. thin-walled tube sample

K




PROJECT B! Pro'ectN5001 1 1.2 & 4, Newcomb to Toadlena
Na o Nation, New Mexico

LocaTion N. 401715116

JOB NO. 13-517-00063 DATE 9/24M13 E. 705238.18

RIG TYPE CME-75

BORING TYPE 1524 mmH.S.A

SURFACE ELEV. 1718.78

DATUM

A-2-6 CLAYEY SAND with gravel to 25.4 mm,

predominantly fine grained, medium plasticity,
light brown

Refusal at . M

GROUNDWATER
SAMPLE TYPE Page 1 of 1

A - Auger cuttings; NR-No Recovery

0 76mm 0.0 otmm 0. uve sampe. LOG OF TEST BORING NO. B-94

T - 26mm 0.D. thin-wailled tube sample

d‘ K]



PROJECT __B.LA Project N5001 (1) 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4017301.6

JOB NO. 13-517-00063 DATE 9/2413 E. 705376.44
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1711.12
DATUM
0.0 A-7T6 SANDY CLAY trace gravel to 12.70 mm, high

plasticity, yellowish-brown

0.5
10 Stopped auger at 1 M (3.28")
1.5

GROUNDWATER

SAMPLE TYPE Page 1 of 1

v S 1 .0, Semm 1D, woa sarol
¥ - 51mm Q.D. 35mm 1.D. tube sample.
L 4 U - 76mm 0.0, 61mm 1.0, e sample. LOG OF TEST BORING NO. B-95

T - 25mm Q.D. thin-walled tube sample



PROJECT __B.L.A Project N5001 (1) 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

LOCATION N. 4017456.17

JOB NO. 13-517-00063 DATE 9/24/13 E. 705507.93
RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1700.58
DATUM
0.0 A-2-4 SILTY SAND weathered sandstone, trace

gravel {top 25.4 mm) {0 12.70 mm,
predominantly fine grained, non plastic, tan

0.5
1.0 topped auger at 1 M (3.28)
15
GROUNDWATER
SAMPLE TYPE Page 1 of 1
v S i DD Semm b ke sarol
L 4 U - 76mm 0.0 61mm 1.0 tube sample. LOG OF TEST BORING NO. B-96

T - 25mm O.D. thin-walled tube sample



PROJECT ___B.L.A Project N5001 (1} 1.2 & 4, Newcomb to Toadlena
Navajo Nation, New Mexico

Locamon N.  4017610.75
JOBNO. _ 13-517-00063  DATE 9/24/13 E  705639.41

RIG TYPE CME-75
BORING TYPE 1524 mmH.S.A
SURFACE ELEV. 1695.88

DATUM
0.0
occasional gravel to 9.52 mm,
A-4 predominantly fine grained, medium plasticity,
yellowish-brown
0.5
1.0 Stopped auger at 1 M (3.28°
15
GROUNDWATER
SAMPLE TYPE Page 1 of 1
g g - Auger c(;xttings; NR-No Recovery
= - 51mm O.D. 35mm LD. tube sample.
A & U - 76mm O.D. 61mm 1.D. tube sample. LOG OF TEST BOR'NG NO B-97

T - 25mm O.D. thin-walled tube sample



PROJECT __B.LA Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

Navajo Nation, New Mexico

4017721.03
705812.41

N
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PROJECT __B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadiena
Navajo Nation, New Mexico

LOCATION N. 4017728.23

JOB NO. 13-517-00063 DATE 9/24/13 E. 706027.56
RIG TYPE CME-75
BORING TYPE 152.4 mm H.S.A
SURFACE ELEV., 1692.26
DATUM
0.0
A-6 D trace gravel to 9.52 mm,

medium plasticity, brown

0.5
1.0 Stopped auger at 1 M (3.28")
15

GROUNDWATER

SAMPLE TYPE Page 1 of 1

; 1t s e,
= - mm L0, L. N
4 U - 76mm 0.0, 61mm 1.0. e sampie. LOG OF TEST BORING NO. B-99

T - 25mm 0.D. thin-walled tube sample



APPENDIX B

Laboratory Testing Procedures
Classification Test Data
R-Value Test Data

Chloride, Sulfate & pH Test Data

amec?



amec”

LABORATORY TESTING PROCEDURES

R-Value Tests (AASHTO T-190): The R-Value is the resistance of the soil determined by a
stabilometer, which is a closed-system triaxial test. A vertical pressure is applied to a sample
approximately 101.6 mm (4 in.) diameter by 114.3 mm (4.5 in.) in height, and the resulting
horizontal pressures induced in the fluid within the rubber membrane are measured. |If the
sample has no shear resistance the R-Value is 0, while if the sample is rigid with no deformation
the R-Value is 100. To ensure the sample is saturated, an exudation pressure of 2068.4 kN/m?
(300 psi) is used.

Consolidation Tests Soiltest or Clockhouse apparatus of the "floating-ring" type are employed
for the one-dimensional consolidation tests. They are designed to receive one inch high, 63.5
mm (2.5 inch) O.D. brass liner rings with soil specimens as secured in the field. Procedures for
the tests generally are these outlined in ASTM D2435. Loads are applied in several increments
to the upper surface of the test specimen and the resulting deformations are recorded at
selected time intervals for each increment. For soils which are essentially saturated, each
increment of load is maintained until the deformation versus log of time curve indicates
completion of primary consolidation. For partially saturated soils, each increment of load is
maintained until the rate of deformation is equal or less than 1/10,000 inch per hour. Applied
loads are such that each new increment is equal to the total previously applied loading. Porous
stones are placed in contact with the top and bottom of the specimens to permit free addition or
expulsion of water. For partially saturated soils, the tests are normally performed at in situ
moisture conditions until consolidation is complete under stresses approximately equal to those
which will be imposed by the combined overburden and foundation loads. The samples are
then submerged to show the effect of moisture increase and the tests continued under higher
loadings. Generally, the tests are continued to about twice the anticipated curve due to
overburden and structural loads, with a rebound curve then being established by releasing
loads.



WD DI MMM

LLELITRS0S  Xxed
1081129505 8L

€LLL8 WIN “enbienbnay

N uosIayer 169

"U) 'SUMDAUISEYU] P ISIUOIAUT OINY

{1}oossauppy eyl [ :lew3 [A uenddng A end [A weud ThopnqmsIqQ

SL0-L204-€) 6 9 6 16 88 98 98 S8 ¥8 28 L V9 € L SZ IV wey-0 @S
PLO-220L-E} 001 S8 sg 08 8. 9L . oL 99 ¥9 9 €9 19 8 € 8 vz 6 Iz IV wol-0®rie
£1L0-2201-E} €6 16 98 8 9L L 7L W 89 ¥9 IS 6 2 9 ¥  vIv woo@ele
ZLO-L201-€} 001 66 86 8 /6 6 96 v6 06 29 9 ¥ 1Z vV wo0Dzie
LHO-LLOL-EL 6 68 18 L lL 89 B89 9 S8 29 95 6E € S €@ IV wo0® 118
OLO-LLOL-EL 0L 66 66 66 16 S6 06 9L 68 6L S€ OV wo1-0® o8
600-LL0L-E} 00, 8 8 o8 €2 0L 0L 69 S9 19 S € O Ob SZ ¥V w10 ® 68
800-2201-€1 00, 66 66 /6 S S5 S6 €5 16 68 18 P9 8L £ 9V w010 @ 88
100-2201-€1 00 66 85 6 6 08 St € € v w0 ® L8
900-2201-€1 00L 96 6 26 68 /8 I8 98 98 8 18 19 S 02 L& 9TV w10 ® 98
S00-2201-€1 00l 66 9 € 26 06 88 /8 €8 89 W 0§ € ¢V wol-0®sa
$O0-2201-E1 004 66 66 66 66 L6 96 ¥6 8 €6 6 lZ  #V wo'-lo ® ve
£00-LL0V-EL 001 68 86 S6 €6 26 06 I8 ¥B 18 2 L ¥Z vV w698 ® 8
Z00-L201-€4 00L 66 16 96 S5 S6 €6 16 68 L. ™ 9 ¥ ¥V wo'-gr ®z8
LOO-ZL0M-EL 00L 16 v6 16 6 06 I8 S 08 89 S 9 € ¥V wo'sr ® 18

iﬂﬁ“z TLW9 B LT W ZLLLL Wb SR LG L YR BE Ol OLE OCR OVE OS O0L¥ 00Z8 Td 1T 'SSHID uopedod sidweg
‘Bujssed Juedled Se 8JE JNSey eA8|S SOZ|g SAGIS o

(16-5VL W OLHSVYV) uopesayisse]) |0 $3LvO3UOOV / ST0S woyosg ydiey  uebruepy 198foud

(00-08L/01-681 OLHSYY) Xepu) Ayiopseld
(L1-221/50-LL ) OLHSYY) sisheieuy areig

£102/2Z/6 :pejdwes ejeq
auld uojuen :Ag peidweg

| # JOPIO HIOM

£9000-L16-€| “#100foid

€102 '¥0 190000 eveq Wodey

we

WN ‘suogen ofeaen

eus|peo] o) quicomen ‘v B 21 (1) LOOSN 10efoid v1'g
fesdwaq ‘I &I

70128 WN ‘anbsanbngiy
peOY [00YOS UBIPY| LOOL
slieyy Ueipu| Jo neaing

:owep jo0foid

:uopjusyy

Juesl)



WO alle Mmm

L{ELLERS05  Xed
1081128508 el

£L128 WN "enbusnbngy

IN uvosIaysr 6158

"SU] 'SINIONSEIY) ' JBLIUONAUT DINY

(v)easseuppy 00 [ ] ewd [F ueyddng A eid A weNd TuoRpnqEIsig
0£0-LL0L-EL 0oL 96 6 6 68 S8 €8 08 € S dN AN IV w0 ®eza
620-LL0L-EL 0L 66 86 6 16 6 96 6 € 2, B8 € 9 82 v w Q-4 @ 928
820-L201-€1 00L 96 66 lI6 /8 /8 S8 I8 6. 8 € ¥t dN LT TV we/-0 @ sza
1T0-1201-E1L 00L 96 26 lI6 /8 98 98 €8 8 6L T & dN tz TV w0 ® Leg
9z0-LLOLEL 00, 86 96 6 S8 9 Tl 62 9v wg'L-0 ®oz8
§20-LL0V-E} oot 66 8 86 86 96 $6 € 88 1§ 0L 92 v w10 @ 528
#20-LL0L-EL 00L 68 86 L6 L6 L6 G S6 € 88 6 £ s v w0 ® veg
£20-LL01-E1 0oL 86 6 6 46 S6 6 €6 I8 IS g 82 v wol-0®eea
Z20-LL01-€L 004 66 86 86 46 96 P6 €6 L8 9 € te v wo'L-0®zza
L20-LLOL-EL 00l 66 66 86 L6 L6 €6 68 I8 €9 2E 6 92 pIv woeLo@ize
020-LL0L€} 0oL 96 b6 06 /8 /8 98 €8 08 2 9 € 0L 92 tTV w190 @ 0z8
610-LL0VEL 0OL 08 S8 S8 S8 6L 9L L 89 /0 99 £9 09 ¥ € 8L dN AN tTV wep-0 @eLa
8L0-LL0L-€L 00l 66 /6 S 66 G 26 68 08 09 Gf Ll 82 @IV wol-0®@sL8
LL0-2L01-E) 00L 86 6 L6 96 96 6 L6 8 €9 6F Lt v wol-0®La
910-2L01-€1 00L 66 66 66 86 96 2 kL b L s v wol-0®@oLg

.Bhﬁ_.z WZh W0 WE LT LT W LLPE L Wb FIE WTE WBE WP W SR OME 9L OSR OPR OSE O00LE 002 I'd T .3“_0 uoneso] ejdweg
‘Buissed JUedI8 S 0JB }iNS0)Y BADIS 802|G 0AD|S s
(16-5¥LIN OLHSVV} uopEaYISSE) (10§ SALYOFUOOV/ STN0S yewoouD ydieyy :seBeue josfolg

{00-06.L/01-681 OLHSYV]} xepu) Ayonseld
{L1-LZL/50-L 1L OLHSVYV] sisAejewy easis

£9000-2 1G-€1 ‘#190l0)d

ooouwe

£10Z/£2/6 “peldwes ejeq
au|d uoipe) Ag pejduesg

L i JOPIO NIOM

£10Z '¥0 JoqoioQ :ejeq podey

eusipeo] 0} qucomsN ‘v 8 2L (1) LOOSN 1weloid vi'g
fesdweq "W en3

0148 N ‘anbienbnqpy
PECY |00Yog UEIPUI LOOL
SJBYY UBIpU] JO Neaung

WN ‘suonep oleaen

:awep joefosy

:uonueny

Jueh:



WOI"IBLLE" MMM LLELLZEG0S  Xed
LOBLLZRS0S 181

£1148 WN ‘entuenbnqiy

3N ucsIeyel 6158

“DU) ‘QINONASELL| P JUSILOSIAUT DIAWY

(1)eessaippy oo [ ftew3 A uenddng A eid  [A WeNd TUORNQIRSI]

SHO-LL0L-EL 0oL S6 98 62 89 L9 Z5 ¥ 9r Sy € OF S8 6L €L dN AN GL¥ w90 @ sra
Yr0-L20L-EL 00L 86 69 08 G/ 95 0§ Ob S G €5 O0f € 9. 6 €9 dN AN By w o'L-0D e
EFOrL20L-CL 00L 86 16 96 ¥6 26 6 <6 06 88 28 L& ¥ dN AN  tTV wol0®@¢cra
ZPO-LL0LEL 00+ 98 €8 L T. T9 6b £€ 92 60 9L 9L SL ¥ € L. 8 8F dNAN  Ely wo'L-0® zvg
bPO-LL0LEL 0L ©6 96 96 86 L6 L6 6 96 6 06 9L IS L sz v woL-0® 1rg
0F0-L20L-€L 00L 9L 1L 09 1§ I 6¢ Z¢ 62 62 92 9 ST T, v 98 zZ 0z ey wo'L-0®ora
8E0-LL0L-EL 00L 66 66 9 ¥ L6 9. 05 OL S2 v wo'L-0 ® eeq
BE0-LL0L-EL 00L 66 16 I8 I8 6L S. T e W 19 ¥ IS & 9 dN AN IV w0 ® Leg
280-£20L-EL 0L 96 6 €6 68 /8 98 98 B €8 08 SF 6L dN AN bTV w'L-0 @ geq
980-£20L-EL 001 /6 © £ 16 88 S8 6L My ST dN 02 IV w0 ®sed
SE0-£20L-EL 00L 66 66 66 86 L6 S 2L ST dN AN PTV wo'L-0 @ veg
vEO-LL0L-EL 00L 66 96 €9 6 92 v wo'L-0 @ ced
£E€0-LL0L-E) 00L 66 66 66 86 L6 L6 96 GS6 €6 €8 b £ €2 v woL-o® zed
ZEO-LL0LEL 00L 66 66 66 98 86 96 6L O dN AN TV wQL-0 @ 1eg
bEO-2L0L-EL 00L 66 66 86 16 L6 96 €8 I dN 22 vTV w Q'L @ 08
h.x_n___:_w“z W8 W LT LT W LWEILY W WIS LTI W8S WP BRSO BRSO O O OE# OM#  OSH O0ME 00Z#  rd T .ﬂu_o uopeso] ejdwesg

.n:_wuNn_ Juediod SE 618 NSOy OAGIS S0Z|§ OAD|S o8

(16-5¥ 1 W OLHSYV) uopesyisse| |1og $31VO3409V / s110S woyoou) ydiey :eBeuep yoefoid

{00~08/01-68L OLHSVY) Xepu| Hyapse|d
{11-2Z1/50-1 11 OLHSVYV) siskejeuy oAsig WN ‘suofep ofeaeN

BUBIPRO] O} qUIODMBN ' sloid v'I :aweN joefos
€102/12/6 :Po1duies ejeq IPeoL 0} g N 't 2 Z'L (1) LOOSN weloid vI'g N y0efoid

auld uojues) :Ag pejdwes Kasdwaq "W B13 uonueNy
L 3 10PIO HIOM
£9000-£16-¢1 :#108foid 50128 WN ‘anbuenbnapy
PROY 100YOS UBIpY] LOOL
£10Z ‘L0 12q0pQ 9jeg Modey SJIEYY UBIpU| JO NE3ING BTTT1E)

ooouwe



WOD DGLUIB MMM

LLELLZBG0S wed
021128508 BL

£L128 WN ‘entusnbnqry

3N uosiagar gLS8

DUy ‘ININISEYY| P IUBWLONAUT DIWY

(1) sesseippy eqnQ [ :lew3 A uenddng (A :eid A ueNd TUORNHUISIQ

090-L01-€} 00l 66 S6 06 68 98 08 ¥. 9 v¥ 0€ Ll 12 9TV w 0'y-0 @ 098
6S0-L0L-EL 00l 66 66 © 6 95 S6 € 0. 92 dN 92 TV w 0'L-0 D 658
8S0-L10L-EL 000 8 26 99 L2 dN AN 2V w 0'L-0 D sea
LS0-LLOL-EL 00l 66 /6 S6 S6 Y8 16 98 L. S§ o€ 8 Sz v wes-GL O 458
9S0-2L01-€} 00L 66 66 66 8 J6 6 69 0§ €L 82 v w 0'y-0 D 958
SS0-LL0L-EL 00L 9 88 9. 0L 09 v§ € 05 ¥ € 9 9 Ll dN SZ QL w 0'y-0 D ss8
PSO-LL0L-EL 0oL 88 18 S 19 S T IE 9 E 1€ 62 S 9L 66 dN AN Bl wo'L-0 @ vea
£50-£L01-€L 00} 66 66 66 66 /6 € 98 09 2& dN ¥ TV w00 @ gsg
Z80-220L-€1 0oL 96 86 86 L6 46 6 G € 08 € I dN AN  PTV weL-0® zoa
LSG-2L0L-EL 00L 6 98 € L9 € S #r € O 8 ¥ 2 € dN 92 Gl woL-0® Lsa
0S0-2L03-€L 00L 66 66 66 06 68 /8 I8 08 8 € €9 22 W GLV w010 ® osa
BYO-LL0L-EL 0L 66 8 26 PS5 82 dN €2 bITV wo'L-0 ® eva
8P0-LL03-EL 00L S6 ¥8 6 68 ¥8 08 6. 4. € 8 65 S 8  dN AN #TV w0'L-0 ® sra
IP0-LL04-EL 00L 9 €6 €6 I8 68 /8 98 68 €8 08 ¥, e 2 dNAN TV wo'L-0 ® 48
OVO-LL0VL-EV 004 66 €6 06 €8 8L 9. & € 0. 1§ € 9LV w0 ® ova

L_Sn__..w“z Zhb W8 WE WZNT T LWL Wb WE WZE LB WL W BB OLE SIE OCE OVE  0SE 00ME 00Z#  I'd 1 .»nu_o uoneson eidwes
‘Bussed Juadied se aJe Jnsey vAeIS 802Z|G 9ABIS s

{16-5¥ LW OLHSVV) uopeoyisse| 10§ SALVOOOV /STI0S neyooun ydiey  eBeuepy ofoid

{00-06.L/0L-681 O1HSYY) Xepu| Ayanse)d
(1 1-LZL/60-1L 1L OLHSYY) SisAejeuy ersis

£102/.2/6 ‘pojdwes eeq
suld uojpe) :Ag pejdwes

L i J9PIO HIOM

£9000-21G-€) #198i04d

€102 ‘01 1890150 :ereq uodey

WN ‘suchen oleasn

BUZIPRO ] 0} QWOOMBN ‘v 8 Z'L (1) LOOGN 198014 v'I'g
Aasdwsqg ‘W &3

+0Li8  WN ‘anbsanbngy
peoy |00yag uelpyl LOOL
sJieyy ueipu] jo neaing

rewep joefoud

:uonueny

Juel)y



WG IBWE MMM

LLELIZRG0E  ¥ed
1081128505 19l

€1128 WN "anbuenbnqry

3IN Uosiayer 6158

U "euMDNIISEI B usLLQIAUR DINY

(1)eesseippy  egio [ fNewd A depddng (A celd (A weud TUopnhqEIsig
9L0-2L04-€L 00L 96 96 16 68 € 6/ ¥. 69 29 b O 9 2 tTv wo'L-0b @ 9.8
SL0-LLOV-EL 0oL 8 08 9L 89 65 €5 K b W 9 € ¥ dN AN Gl w Q-0 @ si8
v20-L201-EL 00L 9 88 8. 69 99 9 95 08 W SZ SI  dN AN LV wo'L-0 @ y28
£L0-LLOVEL 00l 66 GS6 16 ¥8 GSL Z. 19 19 95 6F lE 8 S 92 IV woL-0 @ sia
ZLO-LLOVEL 00L S6 18 v, 19 8 T W € L& T T dNAN GV woL0®D 8
bLO-LLO0L-EL 00L 06 83 8 I8 1L 29 09 IS 6y G B¢ ST 9L  dN AN &LV woL-0® L8
020-2L0L-EL 001 66 6 v6 € 26 68 8 ¥L 05 62 6 %2 ¥Iv woL-0 @ oL8
690-LL0L-EL 00L 06 98 S8 28 bL 89 99 69 09 95 08 £€ 12 2k 08 9TV w10 @ 698
890-LL0L-EL 001 66 96 96 86 6 16 98 9/ 69 Of i 9LV wo'l-ZL Dgon
190-220L-€L 00L 66 9% 6 €6 16 S8 I 9L 2 & dN 92 v woL-0 @ L98
S90-2.0L-CL 00L £ S8 6. Of 9 ¥6 €5 LS i g 8 vZ ¥l AN AN &LV w10 ® se8
¥90-2201-E1 00L 8 86 S6 6 98 8 6. ¥L €L 89 29 €5 v 2Z2 6 82 ¥Iv weL-0 ® vog
£90-2L01-€1 00L 66 66 6 ¥6 € 16 S8 6. 69 8 € €L 08 9TV wo'L-0 @ cog
790-LL0L-EL 00L /6 G 88 08 8. S. 69 € & S € 0L 92 TV w QL0 ® 298
190-L20L-EL 00L 86 16 € 26 06 8 8L 89 ¥ I 6 62 IV wo'L-0 @ 198

hzn.“._._z WTh a8 uf WTNT W W LWEILL Wb BIE WZIL W8S WP/ VR B OLY OLE OSH OV 0S¥ 00 00Z# Td T .Ju_o uopeson ejdwesg
‘Buisseq Jusdiag Se 0B JNSOY SAGIS S0ZIS OAS|S e
(1L6-SPL W OLHSYV) uoneswsse|s (joS $31vVO3409V / §T108

(00-061/01-681, OLHSYV) xepuj Anonse|d
{L1-2ZL/50- 1 LL OLHSYY) Sisfejeuy sroig

£102/22/6 ‘pedwieg ejeq
euld uojpe) :Ag pejdweg
L i# J0P10 NIOM
£9000-215-€1 ‘#108f0id

£10Z ‘80 12qoj00 :eyeq podey

euajpeo 0} quodmaN ‘v % Z'L (1) LOOSN 108lcid v'I'g
Aesdwaq ‘W €13

#0148 WN ‘anbienbnqry
PEOY |ooyos ueipu) LOOL
SUEYY UBIPUY] JO NESINE

WN ‘suopep oleaen

neoos ydey :lebeuep yooloig

:ewep 10efoid
uonueny

e



LIODDELLE" MMM LIELLZHSOS  ¥ed
LO8LLZRS0S 191

£L1L48 WN ‘enbienbnqry

3N uosIeyer 6158

U] 'RINDNASEYU| P JUSWILONALT DTNV

(1)vesseippy W0 [ fRwWZF A ueiddng (A :ejd  [A Wweld ThopnhquIsig

L60-LL01-E) 00l 66 66 96 26 16 68 S8 18 S 2 vF 8L I oY wgs-0 @ 168
060-LL0L-EL 00L 6 96 €6 26 16 68 98 18 ZL ¥ £ bl 0 oV w 0'1-0 @ 069
680-2.01-€} 00l 96 €6 € 26 99 S 6. € o L 2¢€ v wp1-0 @ 689
880-2/01-€} 00l B6 86 ¥6 6 06 06 /8 98 €8 95 OF v 2 v wo1-0 © 899
£80-LL0L-EL 00L ¥8 £ 09 IS OF S ¥ I 62 L8 S Zb 0L dN ¥Z BV w Q-0 @ L89
980-LL0L€) 0L 88 I8 8L Of 66 IS 0§ s OF 98 £ O0Z £ dN €2 GV w0 @ gs8
§80-LL0L-E) 00L 26 88 S8 €8 6. SI ¥. € 19 ¥ 68 St 9 dN AN  tZV w0 @ s88
¥80-LL0V-E) 0L 16 €8 6L 9oL 19 09 85 2 6y € 6z L) vy LT LY w0 @ veg
£80-LL01-C) 00 28 &L v gL {9 09 8 6§ b ¢ 8¢ 92 9 Z €2 awv w 09-0 @ £o8
Z80-LI0L-€) 00 €6 I8 U ¥9 €& 05 8 L € OF 98 €2 9l ¥ €2 Qv w Q-0 @ z89
180-LL0V-EL 00, 9 68 99 ¥/ ¥9 19 95 IS lr ¥ 62 Ll § S g1y w0 @ 188
080-LL0V-€) 00OL 6 68 98 08 9 95 ¥5 05 MW JE 2 Z& ¥ dN 92  qLv wo'L-0 @ 089
620-2L0V-C) 00L 6 96 6 88 6/ 8. S/ 69 99 09 v IZ 6 08 v wo'L-0 @ 6.9
820-L20V-€) 00L S8 6. L 69 86 6F O ¥ 98 €8 82 8L O  dN AN GV wo'L-0 @ e.L9
LL0-LL0VEL 00, 6 26 06 28 € 0L S9 8 26 ¥ 82 9 dN €2 IV woL0® 229
._3.”:«“2 WZh W8 WE WZNT WT W LLPAL WL WIS LTI WSIE WP PR 8ROl Ol# OS# OVE  OSE 00 0028 I'd T .umu_o uogneso ejdweg

‘Buissed juedied se el )NSey 0A0|S 80Z|S eAsIg 18

(18-5VLIN OLHSVYV) uonesyisse) (1o S3ALVOIUOOV / §T1108 naYooun ydiey :leBeuep 1efold

{00-06.L/01-681 OLHSVV} xepu| Alopseld
{41-L20/50-1 L1 OLHSYY) sishejeuy enois WN ‘suonen ofereN

eus|peo, wooman * ‘ aloid v'I :sweN j09fos
£10Z/22/6 :pordures e1eg IPEOL 01 q N ‘v 3 2'1 (1) L00SN 108loid v'I'a N wafoid

Buld UQJper) :Ag pejdweg Aesdweq ‘W I3 uopueny
L i J0pI0) YoM
£9000-216-€ -# 100foid p0LLQ NN ‘enbuenbngpy
PecY 1004dS uelpul LoD
€402 ‘L1 Jegqep :ejeq uodey sHeYy uelpy| Jo neaing ueln

@U@Em



WD JaHLIE" MMM

LiEL128508 Xed
1081128505 el

£L148 WN ‘enbsenbngly

3N uosieysr 6158

“SU) ‘aINpnSeLu) § WOWUONAUT DY

(1) sessauppy  HewQ [ fllewd [A enddng A celld [A weld Tuopnquisiq

00}-£20b-C) 0oL 66 L6 96 G6 8 26 68 9L P§ €l 82 oV wo'L-0z° @ 669
660-LL01-E} 0oL 86 66 6 6 16 06 /8 6L S9 PR A v wQ'L-gZ 869
860-LL01-E) 00L 66 ¥6 68 88 98 8 €8 08 L PS5 8 92 v WSl L69
L60-LL01-E) 00l 66 €6 06 08 € ZL e 0L 69 89 65 0F dN |2 v w010 @ 968
960-LL01-€) 00L 66 868 96 6 6 6 €6 26 16 068 L8 18 62 Lt gLV w0'L-0 @ 68
S60-LL01-€) 0oL 96 96 68 98 8 €8 6L L S9 b 1€ LST gV w /90 @ 168
P60-LLOL-EL 00L €6 ¥8 6L L. SL € 9 09 = 62 A4 gV w010 @ 68
£60-LL0)L-€) 00l 66 66 96 06 68 /8 18 9. 69 €5 8¢€ Lo LE ov wo'L-0 @ 268
260-LL01E) 00l 6 B8 ¥8 28 6L 6. ITL 99 0§ ££ 8l Gt 9Zv woLgs @ 1ea
goaa—”“z W9 W€ WUET WT W RGP Wb IR WL WBIE WPV PR SH OMR OLE OER ObH OS# O00L¥ 00Z#  I'd 1M .mww_mo uoneso sjdweg
‘Bujssed Juesiad Se BJe NSOy BAIS $9ZIS 8AB|S _
(16-S¥LIN OLHSVYY} uoneoyisse|] |10 $3LVOIYOOV / ST0S neyooun ydiey  :seBeuely 1oefoid

{00-06.L/01-68.1 OLHSYV) Xepu| Anonsed
(412205071 1L OLHSVYV) SisAejeuy sasig WN ‘suonen oleaen

BUB|PEO] O) QUICOMBN * ‘ aloid I
£102Z/£2/6 :porduies a1eq IPEO) 0} Ny 2 Z'L (1) LOOSN 108loid vI'g

sulg uojues :Ag pejdwes Aesdwaq ‘W ejig
L i JopaQ iom
£9000-L1G-€1 :#190foid 40L8  WN ‘anbienbnapy
PEOY (00UDIS UBlpY| LOOL
£10Z ‘g) 43q0100 :ejeq Hodey slieyy ueipu| jo neamng

orouwe

;ewep 1aefoid

uopuely

Juey)



WD OBILIE MMM LLELLZ960C xed
1081129505 1BL
£1LL8 WN ‘enbienbngpy
N vossager 6158

U] "AINIINASEIU] ' JuSuQIAUT DINY

(1) esssaippy  eyiq [ w3 A uenddng A eld (A Wend TuopnqIIsig

0 0 0 0610 BELO LLLO O 0 0 6 9T vIv wo-0® 128 120-LL01-€)
0 0 0 89T0 G0 €0 0 0 0 O 9T ¥ITVv w190 @ 0z8 020-LL0L-E}
S'sp 0 0  L06€ S0 0920 ELO 9800 0 dN AN 2V wey-0 @68 610-LL0L-EL
0 0 0 120 8PL0 ZLLO 0 0 0 M 8T 9TV woL-0®eig 8L0-2L01-€)
0 0 0 610 8€L0 ZOLO O 0 0 L v v woL-0® Lb8 LL0-LL0L-EL
0 0 0 90 QL0 ZB00 O 0 0 L ST vV wo'L-0®Dolg 9L0-LL0L-EL
0 0 0 6LZ0 0 FLLOD 0 0 0 L ST vV wer-0®ole GLO-LL0LEL
0 0 0 ¥866 FIS0 S50 00O O 0 6 2 TV wo'L-0® ple PLO-LL0LEL
0 0 0 SE60 L¥EQ LZZ0 WOVO 0 0 9 vz IV woL0@eLg €L0-LL0LEL
0 0 0 €810 PO 8OVO O 0 0 vl v woL-0®zia ZL0-LL0LEL
0 0 0  0Z9T 90 LEZ0 LOLVO O 0 $ 22 vV Wwol0® Lig LI0-LLO0LEL
0 0 0 L0 L0 0 0 0 0 6L 5S¢ oV wol-0®olg 0L0-2L01-E)
0 0 0 LTZ 160 ¥ZTO 00 O 0 Ol ST vTV woL-0®eg 600-2L01-E)
0 0 0 600 O 0 0 0 0 8 £ gV woL-0@eg BO0-LLOEL
0 0 0 220 6600 1800 O 0 0 £ €2 vV woL-0® L8 L00-2L0L-EL
0 0 0 20Z0 0 O 0 0 0 0z &£ 9TV woL-0® o8 900-LL01-€1
0 0 0 19L0 1ZL0 €600 O 0 0 5 € vV woL-0®se S00-LL0L-El
0 0 0 6010 800 O 0 0 0 6 2 ¥V wQl-19° @ pe YO0-LL0L-EL
0 0 0 PO 800 0 0 0 0 L ¥ vV w698 D €8 £00-LL0L-E}
0 0 0 0 2600 O 0 0 0 9 vz v wol-er ®za Z00-LL0L-E)
0 0 0 8810 +ZL0 8300 O 0 0 9 €2 vV woL-sr @ 18 100-2L0L-E4
nwy)  NY 59  o.d o0sa  0sa  o0sa 02 0 rd T ‘sseD uopeso] sidues Jequiny
jlog ge
(16-5¥LIW OLHSVV) Uopeoy|sse|) log S3LVOUOOV / $710S poYoos ydiey  :seBeuepy joefoid

(00-06L/01-681 OLHSYY) xepu| Ayonseld
(LL-2ZL/80-L L L OLHSYVY) SisARiBUY 0ARlS

£1.02/.2/6 :pe|dweg ajeq
su|d uojpe) Ag pedues
L # 48PI0 YIOM
£9000-216-€1 #0sfoig

£10Z 'v0 J2qojoQ :ejeq podey

WN ‘suonepn ofeaeN

Bus|peo) o} quicomaN ‘v 8 2'} (1) LODSN 10eloid v'I'g :oweN joefoid

Resdweq W i3 uopueyy
018  WN ‘snbuenbngpy
Peoy 0oyog UEIpU| LOOL
SIBLY UBJRU| JO NE3ING U0



WO IBLUE" MMM 11621286058 ed
L08LLZES0S 181

€118 WN ‘enbienbngyy

IN UosIBYsT 5198

"oU| ‘SINSIISRYU| 'R JUSWUCIAUT DTINY

(1}eessauppy 6O ] few3 (A epddng (A :end (A Wweid TuognqUyIsIg

LWLS  0ZOV  LL'ZZ 9808 SOVZ  LEBL TV LIE'S 960 dN AN ey woL-0®Zra ZP0-LL0LEL

0 0 0 8210 9600 0 0 0 0 L 6z v wol-0@ Lra Lr0-LI0LEL

L1y 9982 L9E'€ BOLE 9GS2 9L'BY  69.Z SGZ0 6800 T 02 Bl woL-0 @ ore Ov0-2L0L-El

0 0 0 8ZLV'0 1600 0 0 0 0 0L Sz v wo'L-0® 668 6E0-LL0LEL

rAN 4} 0 0 0S0'L 9980 IPTO IEVO  I800 0 dN AN  $ZV woL-0® 188 8e0-LI0LEL

£sz'e 0 0 P¥Z0  TO  POL'0  B600 GL00 0 dN AN TV woL-0 @ 9ea LE0-LL0LEL

] ] 0 #¥2°0 1610 6SL0  SBOO 0 0 dN 02  #Zv woL-0 @ eed 9£0-LL0L-E)

0 0 0 SPLI'0 STLO  L0VO  BL0D 0 0 dN AN #2V w0 @ rea SE0-LI0LEL

0 0 0 980°0 0 0 0 0 0 6 92 v woL-0®eea PEO-LI0LEL

0 0 0 0ZL'0  20L°0 98070 0 0 0 £ €2 v woL-0® 268 £E0-LL0LEL

0 0 0 ZELVO PLLO 6600 VIO 0 0 dN AN #2V woL0® 189 ZE0-LI0LEL

0 0 0 9ZL'0 LD 9600 0 0 0 dN zZZ2 +Tv woL-0® 028 LEC-LLO0LEL

0 0 0 #FL'0 $ZL0 L0L'0 800 0 0 dN AN +ZV wo'L-0® 628 0E0-LI0VEL

0 0 0 POL'0 G800 0 0 0 ] 8 €2 v woL-gs ®eza 620-L0LEL

0 0 0 w10 8LL0 8600 0 0 0 dN 2 #2Vv wes 0@ 8za 8Z0-LL0LEL

0 0 0 SFL0 ZZL0 €010 0 0 0 dN ¥2  F2V woL-0® 128 L20-LL01-E)

0 0 0 FLL'O  S600 6100 0 0 0 ZL 62 oV woL-0®oeza 9Z0-LL0LEL

0 0 0 9010 /800 0 0 0 0 oL 92 v woL-0® 629 GTO-LL0L-EL

0 0 0 90L'0 1800 0 0 0 0 £ sz v wQL-0® v2a $20-LLOVEL

0 0 0 001’0  BL0°0 0 0 0 0 8 82 v woL-0® €29 £20-LL0L-€L

0 0 0 ZLL'O  PBO'D 8200 0 0 0 € ¥Z v wo'L-0® zzd 2T0-LL0L€EL

nwy N9 22 020 08d 0sa  oea 0Za 01a  I'd 1M CssEelD uones07] eidweg dequinN
los qe’
(16-s¥L W O1HSVY) uonesyisse)) (og S3LVO3uOoV/ S0S newoou ydjey :seBeurpy 198foig
{00-061/01-681 OLHSVY) Xepu| Atonselqd

{LI-2ZUS0-LLL OLHSYY) Sisfejeuy oasig WN ‘suogep oleaey

D g Bud|peo) O) quiodmsN ‘v 2 Z'L {1} LOOSN 10efoid wirg  ‘eweN 1vefoad

auid uojpen) :Ag peidweg Aesdweq "W &3 suonueny

L ' 19PI0 HIOM

£8000-L15-€} :#390f04d 0148 WN ‘onbienbngpy
PeOY jooyog UeIpU LoD

£10Z 'L} J2qoj00) ejeq yodey SHEYY UR|pU| JO NRaung aueln

ooouwe



WOD"JaLIE MM LLEL128506 Xed
LOBL1ERG0S BL

£1148 WN ‘enbsanbngly

JN vosieysf 6158

U] ‘aunjonuseyu| § UBSWUOHAUD DINY

(1)eessoippy ueIO [ :Newd (A enddns (A eid [A WeND TUORNGUISIQ

0 0 0 L0E0 TZZTO 1910 0 0 0 € 08 9TV woL-0 @eoa £90-LL01-E)
0 0 0 0490 #£0 SST0 6010 0 0 0L 92 pZv woL-) @ 298 290-LL0L-E)
0 0 0 0zZ&0 BEZO0 6LL0 €800 0 0 6 62 Vv woL-0@ 1ea 180-LL0L-€)
0 0 0 €0  19T0 9810 SL00 0 0 boLZ 9TV woL-0 @088 090-L201-C)
0 0 0 G0 BZLO BOLO 600 0 0 dN 92 pTv woL-) B esa 650-LL0L-E)
0 0 0 89L°0  SELD ZLL0  BL00 0 0 dN AN #2V wo'L-0 @ esa 850-LL0L-€)
0 0 0 WZ0 9LL0  SZLO 0 0 0 8 ST vtV wes-gL @188 L60-LL0L-EL
0 0 0 SGL0  BOMO G000 0 0 0 €L B2 9V w0 @ 9se 950-LL0L-€)
£6'86 0 0 8ES6 188 SLLL 68L0 9600 0 dN SZ gl woL-) @ Ssa  §S0-LL0L-EL
S0'0B  ME9L 020 1G9 BLEL  KLEL  96K0 9020 G000 dN AN By WoL-0 @ sE $G0-LL0L-E)
0 0 0 €610 BFLO  OLLO 0 0 0 dN ¥2 2V woL-0 @ esa €50-2L0L-€)
0 0 0 8520 €ZZ0 €6L0 LZVO 0 0 dN AN PV weL-0®zea 60-LL0LEL
1088 0 0 00l  YP8'9  YOLE 8820 SZLO 0 dN 92 gl woL-D @ Lsa  LSO-LL0L-E)
0 0 0 LZL'0 0 0 0 0 0 2T o iV woL-) @ 0sa  050-LL0L-EL
0 0 0 L0Z0 8910 SELVO  LL00 0 0 dN €2 #TV woL-0 @ era 6r0-LLOL-EL
VAN 0 0 60 BOE0 0£Z0 €ZVO 0800 0 dN AN ¥2v woL-0@ era 8¥0-LI0L-EL
0 0 0 LZO  8LZ0  BLLO  LOLO 0 0 dN AN $2v WoL0 B ipE  LPO-LLOL-EL
0 0 0 0 0 0 0 0 0 I €5 9LV wo -0 @era 9P0-LIOLEL
90°88 0 0 Z9El  €££9'8 ¥B9E  $ZO S50 0 dN AN GV w90 @ sta SHO-LI0L-EL
EL'EG  9E'GR  ZOL'0 EZEL  LEVL ZOSE  PEQOD Z9E0 8910 dN AN LY wQL-0@ bra vr0-LL0LEL
0 0 0 6220 H8L'0 ibLO 9800 0 0 dN AN P2V woL-0 @ era SPO-LL0LEL

nwy  no 29 0/C 090 0SG o080 02O 0vd IdTT 'ssEID uopedso e|dweg JaquinN

nog qe
(L6-S¥LIW OLHSYY) uoneoyssEID Jlog $31VO3u09V / §10S nayoous ydiey :seBeuey j0eloly
(00-06.1/01-881 OLHSVY) Xepu] Aonse)d
(11-22L/50-1 1L OLHSYV) sishejeuy easls WN 'suonep oleaepy
CLOZ/LE/E ‘OIS #18 euajpeoy o) quIoomaN 't B Z'L (L) LOOGN 108loid v'I'g  :eweN 3aeloay
au|d uojpen Ag pejdineg Aesdwaqg ‘W =13 ruopus)Yy
L 3# 19PIO YIOM
£9000-L16-C) #08ford +0Li8 WN ‘anbuanbngpy

peoy |00ydg uepu| LooL
£10Z '0} 520100 ejeq podey SIBYY UB|pY) JO neaIng Jue)D



WOI'IBLIE" MMM LIEL1TRG0G  xed
L0BLLZES0S 1B

€118 NN 'anbuenbngly

3N uosisper 6168

DU "ININIISEYU| ' JUBILANIAUT DIWY

(1}eessaippy ewo [ flew3 A ejddng [A o4 [A WeND TUoRnqUIsig

0 0 0 9eg’0 2Z2'0 L6L'0 9800 0 0 dN AN TV w0 ® 59 S80-LL04-EL
FLIR . 0 0 929G GSS0Z 840 651°C 8800 0 v L2 G-1v woL-0® 9 ¥RO-LL0L-EL
61’69 0 0 Gle9 I'¢e 990 68L'0 8600 0 ¢ €¢ G-y w09-0 @ £88 £80-2£04-C1
L9 0 0 06V 2269 915 90ZC £0L'O ¢ v £2 Ll woL-0 @ zea 280-2L04-€L
Ly 0 0 8JG°C 281 89S0 0910 9800 0 ¢ 62 G-1v WoL-0® 189 180-220L-€L
FAt AN 4 0 0 6i0°S  €E20°E GBL'L €920 9ZL'0 0 dN 8¢ TI-v wQ-0 @ 089 080-LL01-€}

0 0 0 Zr9’0 €620 1020 9800 0 0 6 0¢ rev woL-0@e6s8 620-2L04-€L
G0'S9 0 0 LE'LL  EEP'S  LE9Z  SEE'D  LLL'O 0 dN AN T w0 ® 88 820-£L0V-€4
zo'Le 0 0 ¥e6'L  LEL0 G880 1910 2600 0 dN €2 Lt WoL-0® 229 £20-2L04-€

0 0 0 6tF'0 8420 L6LO 0 0 0 9 2 v w0 @98 920-£104-€
1048 0 0 P99 1BEE  €80'L 9120 9LLO 0 dN AN T wo-0® 6.8 S20-2201-EL
£5've ¢ 0 ¥85°2 960 92p0 €8BL'0 SOL'O 0 dN AN &IV woL-0® 29 FL0-L20L-EL
6561 0 0 L09°L 1SS0 Ale0 SkL'0 2800 0 g 9¢ a2 wo-0 ® <9 £20-£L01-€4
g6'0¢E 0 0 L48°€ 0Q0£'2 8L6'0 SGIE'0 L2210 0 dN AN q-L-Y woL-0® 228 TL0-L201-€L
ro'ey ¢ 0 €Tt LS0Z E€¥90 QO6L'0 €600 0 dN AN &IV woL-0® 128 LL0-LL0L-€Y

0 0 0 €920 8610 6¥L°0 LL0O 0 0 6 6&¢ v wo-0® 0.9 0£0-2L01-€

0 0 0 860 6650 G020 LEL'0 ¢ ¢ gl 0 oA wQL-0 © 699 690-220L-CL

0 0 0 800 0 0 0 0 0 0e L¥ e i w oLz © 898 890-2201-€L

0 0 0 gr2’0 L8100 6ELO 0 0 0 dN 92 L afA wo L0 ® 299 L90-LL01-€1
Z6'E8 0 0 6856 LIy 9960 €020 +vLL'O 0 dN AN &LV w0 @S98 S90-LL0L-EL

0 0 0 €640 98¢0 9920 ¢eLL'o 0 0 6 8¢ Laa 4 wes0® poa ¥90-L20L-EL
nwy no 0 0.d 094 0sa 0£a 0za 01a  I'd 11 'sse) uoneso ejdwes JequinN

jleg qeq
{16-5FLIN OLHSYV) uopeolIsselD |l0S S3LVOIUOOV / STHOS nexooun ydiey ieBeuepy 1oefold

(00-08L/01-681 OLHSVV) xepuf Auanseld
{11-12L/50-L L1 OLHSYY) sisfejeuy eneig

£L0Z/L2/6 ‘Pejdweg ejeq
auld uojpen :Ag pojdwesg
L # 19pI0 Yiop
£9000-£15-€ 1 # 10eford

£102 ‘80 4390100 :ejeq wodey

oooue

WN ‘suonen ofeaeN

BUSIPRO L 0} qWOOMSN ‘P '8 Z°L (1) LOOSN 19skoid v'I'g iewen 198fo.d

Assdweq 'w 213 uonueRy

0148  WN ‘anbianbngpy
PEOY |ooyos Uelpu] LOO
SJiEYy uejpu) jo nealng Juend



LWOD FDLUB MMM LIELIZEG0S  xed
1081128505 8L

ELLLR

NN ‘enbuenbnary

3N uosiayef G158
") "AUNEANSEYL| § USWUOIALT DIWY

(1)eessasppy ewip [ ew3 A uenddng [A eld A Wwend TUophqLysig

0 0 0 €2L0 68070 0 0 0 0 €L 82 9OV wo'L-0z @668 00L-220L-CL
0 0 0 $60°0 0 0 0 0 0 il e 9v wQ'L-ZZ 868 660-LL0L-El
0 0 0 Ph0 6600 0 0 0 0 8 92 Vv W Q'L-GL" 468 860-LL0L-EL
0 0 0 9890 6SL0 BLLO 0 0 0 dN 12 eV woL-0® 968 1602201l
0 0 0 0 0 0 0 0 0 62 v GLV wolL-0@gea 980-2201-€l
0 0 0 8SE0  26TO 1810 0 0 0 b §2 9TV w90 @ v68 $60-20L€l
0 0 0 8160  ¥OE'0 G020 8L00 0 0 bl 2e oIV woQ'L-0 @ e68 vEO-LL0L-EL
0 0 0 S0E0  LOT0 €10 0 0 0 bLoLE 9V w0 B 2Z68 £60-201€1
0 0 0 €89€0 ¥ETO £S1°0 0 0 0 gl S€ GV wol-6¢° © 168 Z60-2L0L-EL
0 0 0 §2Z0 IELO  #60°0 0 0 0 8 1E oV wes-0 @ 168 LBO-LL0LEL
0 0 0 viz0 1810 G210 0 0 0 pL 0E OV wo'L-0® 068 080-2201-€l
0 0 0 T0Z0 EELO 8800 0 0 0 il & 9V wg'L-0 @688 680-L0L€l
0 0 0 €120 910  FLLO 0 0 0 v 2 Y wo'L-0® 888 880-LL0L-€L
1298 0 0 Lol B¥El 668 63.D 6610 0 dN $2 eV w0 ® 188 180-20L€h
2599 0 0 0896 BELS ZOLZ 620 SHLO 0 dN €2 4LV w0988 980-220L€l
nwy  no 20 02 o08a 0sa oA 0zA 0K Id T CSSEID uopesoT eidwes J8quINN
nos qe
(16-SPLIN QLHSYY) uonesyisse|) jlog $31vO3YOOV / STI0S noxoouq ydiey  JeBeuely yoefoid
(00-06.L/01-68L OLHSVYY) xepu) Anonse|d
(L1-22L/50°) LL QOLHSYV) sisAejeuy eAs|g WN ‘suogen oleren
cL0z/2z/6 ‘pordwes e18q BUBjpEOL O) QWOOMBN ‘v 8 2') (1) LOOSN Weloaid vI'g  eweN pelold
auly uope) Ag peidwesg Aesdwsq "W ®BIIT :uogueny
L i 48PIO WIOM
£9000-215-€1 #108l0id #0148 WN ‘enbienbngry
peoy |ooyos uelpy) LoDk
£1L0Z ‘9l 18qeI00 ‘eeq Wodey sJlely UeIpU) JO NeaIng Jue|n

ooouwe



am

Client: Bureau of indian Affairs Report Date: October 16, 2013
1001 Indian School Road
Albuguerque, NM  87104- Project #: 13-517-00063
Work Order #: 1
Attn: Eila M. Dempsey Lab #: 13-1077-006
Sampiled By: Cariton Pine
| L 1 ; ;
Project Name B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena Date Sampled: 8/27/2013
Coior & Type of Materiai: See Boring Log
Sample Source: B6 @ 0-1.0m
Project Manager: Ralph Crockeit SOILS /! AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (AASHTO T190-09)
Specimen id. A B c
Moisture (%): #Name?  #Name?  #Name?
Compactor Pressure (psi): 125 75 50
Specimen Height (in): 248 257 248
Dry Density (pcf): #Name? #Name?  #Name?
Horizontai Pressure @ 1000ibs (psi): 52 57 65
Horizontai Pressure @ 2000ibs (psi): 114 125 143
Dispiacement: 3.50 4.58 4.90
Expansion Pressure {psi): #Name?  #Name? #Name?
Exudation Pressure (psi): #Name?  #Name?  #Name?
R-Vaiue: #Name?  #Name?  #Name?
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Exudation Prassure(psl)
R-Vaiue at 300psi: "
Reviewed By:
Jan
Distribution: client @ File: & Supplier: ™ €Emall: ] Other: Addressee (1)

AMEC Environment & infrastructure, Inc.

8519 Jefferson NE
Albuquerque, NM 87113
Tel 5058211801

Fax 5058217371

www.amec.com



amec®

Client: Bureau of Indlan Affalrs Report Date: October 16, 2013
1001 Indian School Road
Albuquerque, NM  87104- Project #: 13-517-00063
Work Order #: 1
Attn: Eila M. Dempsey Lab #: 13-1077-016

Sampled By: Carlton Pine
Date Sampled: 8/27/2013
Color & Type of Material: See Boring Log

Project Name: B.L.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

Sampie Source: B16 @ 0-1.0m

Project Manager: Ralph Crockett SOILS /| AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (AASHTO T190-09)
Specimen id, A B c
Moisture (%): 12.0% 12.8% 15.5%
Compactor Pressure (psl): 125 100 50
Specimen Height (in): 2.50 2.44 253
Dry Density (pef): 121.5 120.2 114.9
Horizontal Pressure @ 10001bs (psi): 30 48 58
Horizontat Pressure @ 2000ibs (psi): 60 a8 133
Displacement: 3.50 3.60 413
Expansion Pressure (psi): -0.692 -0.331 0.000
Exudation Pressure (psi): 565 39 a5
R-Vaiue: 54 35 11
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Exudation Pressure {psl)
R-Vaiue at 300psi: 26

Reviewed By:

Jan
Distribution: ciient ¥ Fiie: Suppiler: & Emaii: (] Other: Addressee (1)

AMEC Environment & Infrastructure, Inc.

8519 Jefferson NE

Albuguerque, NM 87113

Tel 5058211801

Fax 5058217371 www.amec.com



Cllent: Bureau of Indian Affairs
1001 Indlan School Road
Albuquerque, NM  87104-

am

Report Date: October 22, 2013

Project #: 13-517-00063
Work Order #: 1
Lab #: 13-1077-023

Attn: Ella M. Dempsey
Sampled By: Carlton Pine
5 B.l.A Project N5001 (1) 1.2 & 4, Newcomb to
Project Name roj (1 mb to Toadlena Date Sampled: 9/27/2013
Color & Type of Materlal: See Boring Log
Sample Source: B23 @ 0-1.0m
Project Manager: Ralph Crockett SOILS / AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (AASHTO T190-09)
Specimen ld. A B c
Molsture (%) 14.4% 15.4% 16.3%
Compactor Pressure {psi}: 250 140 100
Specimen Height {in): 2.49 2.52 2.51
Dry Density (pcf): 117.8 114.9 1143
Horizontal Pressure @ 1000ibs {psl): 25 40 51
Horizontal Pressure @ 2000lbs {psi): 45 99 124
Displacement: 3.52 77 384
Expanslon Pressure (psi): 0.000 0.000 0.000
Exudation Pressure (psl): 624 253 161
R-Value: 64 29 16
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Exudatlon Prassure (psi)
R-Value at 300psl: 33

Reviewed By:

Jan

Distribution: ctient File: ™ Supplier: Email: [] Other: Addressee (1)

AMEC Environment & Infrastructure, Inc.

8519 Jefferson NE

Albuquerque, NM 87113

Tel 5058211801

Fax 5058217371 WWW.amec.com
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Client: Bureau of Indlan Affairs Report Date: October 16, 2013
1001 Indian School Road
Albuguerque, NM  87104- Project #: 13-517-00063
Work Order #: 1
Aftn: Ella M. Dempsey Lab #: 13-1077-033
Sampled By: Carlton Pine

H A 1.2&4,N Toadl
Project Name B.l.A Project N5001 (1} 1.2 & lewcomb to Toadlena Date Sampled: 9/27/2013

Color & Type of Materlal: See Boring Log

Sample Source: B32 @ 0-1.0m

Project Manager:  Ralph Crockett SOILS /| AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (AASHTO T190-09)
Specimen Id. A B c
Moisture {%): 1.4% 12.3% 14.1%
Compactor Pressure {psi): 350 225 100
Specimen Helght {In): 250 2.51 2.50
Dry Density {pcf): 1201 1194 117.0
Horlzontal Pressure @ 1000Ibs (psi): 22 35 44
Horlzontal Pressure @ 2000lbs {psi): 44 70 102
Displacement: 3.85 3.96 4.70
Expansion Pressure {psi): 0.000 0.000 0.000
Exudation Pressure {psi): 667 391 160
R-Vaiue: 63 45 23
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Exudatlon Pressure {psl)

~ R-Value at 300ps: 36

Reviewed By:

Jan
Distribution: ciient ¥ File: & Supplier: Email: [] Other: Addressee (1)

AMEC Environment & Infrastructure, Inc.

8519 Jefferson NE

Albuquerque, NM 87113

Tel 5058211801

Fax 5058217371 ' www.amec.com



Cilent:

Attn:
Project Name:

am

Bureau of indian Affairs Report Date: October 22, 2013
1001 indian School Road
Albugquerque, NM 87104~ Project #: 13-517-00063
Work Order #: 1

Lab #: 13-1077-039

Sampled By: Carlton Pine

Ella M. Dempsey
B.L.A Project N5001 (1) 1,2 & 4, Newcomb to Toadiena

Project Manager: Ralph Crockstt

SQILS / AGGREGATES

Date Sampled: 8/27/2013
Color & Type of Material: See Boring Log

Sample Source: B39 @ 0-1.0m

RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (AASHTO T190-09)

Specimen Id. A B c
Moisture {%): 13.8% 14.7% 16.5%
Compactor Pressure (psi): 150 75 50
Spacimen Helght {in): 2.40 2.50 257
Dry Density {pcf): 119.9 114.0 110.6
Horizontal Pressure @ 1000ibs (psi): 43 52 65
Horizontal Prassure @ 20001bs {psi): 103 133 150
Disptacement: 325 3.51 3.70
Expansion Pressure (psi): 0.000 0.000 0.000
Exudation Pressure (psi): 437 252 185
R-Vaiue: 28 13 5
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Exudation Pressure {psl}
R-Vaiue at 300psi: 16
Reviewed By:
Jan

Distribution: citent ¥ Fitle: M Supplier:

AMEC Environment & Infrastructure, Inc.

8519 Jefferson NE

Albuquerque, NM 87113

Tel 5058211801
Fax 5058217371

www.amec.com

Email: (] Other: Addressee ()]
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Client: Bureau of Indian Affalrs Report Date: October 16, 2013
1001 indian Schooi Road
Albuguerque, NM 87104~ Project #: 13-517-00063
Work Order #: 1
Attn: Elia M. Dempsey Lab #: 13-1077-050

Sampied By: Carlton Pine
Date Sampled: 9/27/2013
Color & Type of Material: See Boring Log

Project Name: B.1.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

Sampie Source: BSO @ 0-1.0m

Project Manager: Ralph Crockett SOILS | AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (AASHTO T190-09)
Specimen id. A B c
Moisture (%): 14.7% 17.0% 20.1%
Compactor Pressure (psi): 100 80 50
Specimen Height (fn): 2.53 2.51 2.52
Dry Density {pcf): 1161 1138 106.5
Horizontai Pressure @ 1000ibs (psf): 48 58 70
Horizontal Pressure @ 2000lbs (psi): 118 135 148
Disptacement: 3.47 4.21 4,60
Expansion Prossure {psi): -1.654 -0.752 0722
Exudation Pressure (psi): 497 353 167
R-Vaiue: 20 10 4
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Exudatlon Pressure (psl)
R-Vaiue at 300pst: 8

Reviewed By:

Jan
Distribution: ciient Fiie: Suppiier: ™ Email: (]  Other: Addressee (1)

AMEC Environment & Infrastructure, Inc.

8519 Jefferson NE

Albuquerque, NM 87113

Tel 5058211801

Fax 5058217371 WWW.amec.com



amec®

Cilent: Bureau of indian Affairs Report Dats: October 16, 2013
1001 indian School Road
Albuquerque, NM  87104- Projact #: 13-517-00063
Work Order #: 1
Attn: Eila M. Dempsey Lab #: 13-1077-057

Samplad By: Carlton Pine
Date Sampied: 9/27/2013
Color & Type of Materiai: See Boring Log

Project Name: B.i.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

Sampie Source: B57 @ .15-.73 m

Project Manager: Raiph Crockett SOILS /| AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOQILS (AASHTO T190-09)
Speciman Id. A B c
Maolsture (%): #Name?  #Name? #Name?
Compactor Pressure (psi): 120 90 50
Specimen Height (in): 2.50 2.52 250
Dry Density (pcf); #Name? #Name? #Name?
Horizontal Pressure @ 1000ibs {psi): 27 48 55
Horizontal Pressure @ 2000lbs (psi): 56 96 124
Displacement: 3.63 3.65 414
Expansion Pressure {psi): #Name? #Name?  #Name?
Exudation Pressure (psi): #Name?  #Name?  #Name?
R-Vaiue: #Name?  #Name?  #Name?
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Exudation Pressure (psi)
R-Vaiue at 300psi: 27
Reviewed By:

Jan

Distribution: ciient File: Supplier: & Email: (] Other: Addressee (1)

AMEC Environment & Infrastructure, Inc.

8519 Jefferson NE

Albuquerque, NM 87113

Tel 5058211801

Fax 5058217371 WwWw,amec.com
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Client: Bureau of Indlan Affalrs Report Date: October 22, 2013
1001 Indian School Road
Albuquerque, NM  87104- Project #: 13-517-00063
Work Order #: 1
Aftn: Ella M. Dempsey Lab #: 13-1077-063

Sampled By: Carlton Plne

P t N : B.L.A Project N5001 (1} 1,2 & 4, Newcomb to Toad|
roject Name - () m cadlena Date Sampled: 9/27/2013
Color & Type of Materlal: See Boring Log
Sample Source: B63 @ 0-1.0m
Project Manager: Ralph Crockett SOILS / AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SDILS (AASHTO T190-09)
Specimen ld. A B [
Moisture (%): 13.6% 15.5% 17.3%
Compactor Pressure (psl): 350 140 50
Specimeon Height (in): 2,52 2.54 2.83
Dry Density {pcf}: 115.9 1141 108.7
Horlzontal Pressure @ 1000lbs (psl): 23 51 62
Horlzontal Pressure @ 2000lbs (psl): 49 105 143
Displacemant: 3.5 3.65 3.92
Expanslon Pressure {psi): 0.000 0.000 0.00¢
Exudation Pressure (psl): 424 216 98
R-Value: 62 26 8
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Exudation Pressure(psi)
2 =T R-Value at 300psi: 40

Reviewed By:

Jan
Distribution: cilent File: W Suppller: ¥ Emall: [] Other: Addressee (1)

AMEC Environment & infrastructure, Inc.

8510 Jefferson NE

Albuquerque, NM 87113

Tel 5058211801

Fax 5058217371 WWW.AIMEeE.com
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Citent: Bureau of Indlan Affairs Report Date: October 22, 2013
1001 indlan Schooi Road
Albuquerque, NM  87104- Project #: 13-517-00063
Work Order #: 1
Attn: Ella M. Dempsey Lab #: 13-1077-068
Sampied By: Carlton Pine
P : B.L.A Project N5001 (1} 1,2 & 4, N T
roject Name roj (1} ewcomb to Toadlena Date Sampled: 9/27/2013
Color & Type of Material: See Boring Log
Sampie Source: B68 @ .12-1..0 m
Project Manager: Ralph Crockett SOILS / AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS {AASHTO T190-09)
Specimen id. A B c
Moisture {%): 17.1% 18.5% 19.5%
Compactor Pressure (psi): 75 50 40
Specimen Height {in}: 2.49 2.55 2.49
Dry Density {pcf): 116.8 1144 114.7
Horizontal Pressure @ 1000ibs (psi): 55 65 74
Horizontal Pressure @ 2000ibs (psi): 125 137 145
Disptacoment: 3.88 432 4.61
Expansion Pressure (psi): 0.000 -0.150 0.000
Exudation Pressure (psi): 733 256 132
R-Value: 15 9 5
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Reviewed By:
Jan

Distribution;

AMEC Environment & Infrastructure, Inc.
8519 Jefferson NE

Albuquerque, NM 87113

Tel 5058211801

Fax 5058217371

Ctient Fite:

M supptier:

www.amec.com

Email: L] Other: Addressee (1}



Client:

Attn:

Project Name:

am

Bureau of Indian Affairs Report Date: October 22, 2013

1001 Indlan School Road

Albugquerque, NM  87104- Project #: 13-517-00063
Wark Order #: 1

Ella M. Dempsey Lab #: 13-1077-074

Sampled By: Carlton Pine
Date Sampled: 9/27/2013
Color & Type of Materlal: See Boring Log

B.L.A Project N5001 {1} 1,2 & 4, Newcomb to Teadlena

Sample Source: B74 @ 0-1.0 m

Project Manager:  Raiph Crockett SOILS /| AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (AASHTO T190-09)
Specimen Id. A B [
Molsture (%): 10.5% 11.4% 12.3%
Compactor Pressure (psl): 250 250 150
Specimen Helght (In}: 2.47 2.50 2.56
Dry Denslty (pcf): 124.2 123.8 119.8
Horlzontat Pressure @ 1000lbs (psi): 14 20 28
Horlzontat Pressure @ 20001bs (psi): 22 31 52
Displacement: 3.38 3.39 3.40
Expansion Pressure {psi): 0.000 0.000 0.000
Exudation Pressure (psi): 729 462 146
R-Value: 82 75 62
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Exudation Pressure {psi)
R-Value at 300psi: 68

Reviewed By:

Jan

Distribution:

Client File: W Supplier: Email: L] Other: Addressee (1)

AMEC Environment & infrastructure, Inc.
8519 Jefferson NE
Albuquerque, NM 87113
Tel 5058211801

Fax 5058217371

www.amec.com



amec”

Client: Bureau of indlan Affairs Report Date: October 22, 2013
1001 Indian School Road
Albuguerque, NM 87104~ Project #; 13-517-00063
Work Order #: 1
Attn: Ella M. Dempsey Lab #: 13-1077-085
- Sampled By: Carlton Pine
P ct N : B.I.A Project N5001 (1) 1,2 & 4, Newcomb to Toadl
bt roie ) mb fo Toadiend Date Sampled: 9/27/2013
Color & Type of Material: See Boring Log
Sample Source: B85 @ 0-1.0m
Project Managrer: Ralph Crockett SOILS /| AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (AASHTO T190-09)
Specimen id. A B [+
Molisture (%): 13.2% 13.7% 14.6%
Compactor Pressure (psi): 280 260 25
Specimen Helght (in): 2.50 2.57 2.63
Dry Density {pcf): 120.1 115.9 1126
Horizontatl Pressure @ 1000ibs (psi): 10 14 18
Horizontal Pressure @ 2000ibs (psi): 17 28 32
Displacement: 4,52 4.54 4.96
Expansion Pressure {psi): 0.150 0.000 -0.150
Exudation Pressure (psl): 77 291 101
R-Vaiue: 82 74 70
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Exudation Pressure {psl}
R-Vaiue at 300psi: 73

Reviewed By;

Jan
Distribution: cilent & Fite: W Supplier: & Emali: L] Other: Addressee (1)

AMEC Environmeni & Infrastructure, Inc.

8519 Jafferson NE

Albuguerque, NM 87113

Tel 5058211801

Fax 5058217371 www.amec.com



Cllent: Bureau of indlan Affalrs
1001 Indian School Road
Albuguerque, NM  87104-

Attn: Ella M. Dempsey
Project Name: B.l.A Project N5001 (1) 1,2 & 4, Newcomb to Toadlena

am

Report Date: October 22, 2013

Project #: 13-517-00063

Work Order #: 1

Lab #: 13-1077-098

Sampled By: Cariton Pine
Date Sampied: 9/27/2013
Color & Typae of Material: See Boring Log

Sample Source: B98 .22-1.0m

Project Mana;_;er: Ralph Crockett SOILS / AGGREGATES
RESISTANCE R-VALUE AND EXPANSION PRESSURE OF COMPACTED SOILS (AASHTO T190-09)
Specimen Id. A B c
Molsture (%): 18.2% 19.2% 20.6%
Compactor Pressure (psi): 50 50 25
Specimen Helght {In): 2.57 2.54 255
Dry Density (pcf): 108.5 106.4 103.3
Horizontal Pressure @ 1000ibs {psi): 60 65 68
Horizontal Pressure @ 2000ibs {psi): 136 140 146
Displacement: 4.10 4.48 4.68
Expansion Pressure {pal): -0.662 -0.180 0421
Exudation Pressure (psi): 496 234 172
R-Value: 10 7 5
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Exudatlon Pressure {psl)
R-Vaiue at 300psi: 8

Reviewed By:

Jan
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HALL Hall Environmental Analysis Laboratory
4901 Hawkins NE
ENVIRONMENTAL Albugueraque, NM 87109
ANALYSIS TEL: 505-345-3975 FAX: 505-345-4107
Website: www hallenvirgnmental.com
LABORATORY ’
May 15, 2014
Ralph Crockett
AMEC
8519 Jefferson Street, NE
Albuquerque, NM 87113

TEL: (505) 821-1801
FAX (505)821-7371

RE: B.I.A. Project N5001(1)1,2&4 OrderNo.: 1405442

Newcomb To Toadlena Navajo Nation, NM
Dear Ralph Crockett:

Hall Environmental Analysis Laboratory received 3 sample(s) on 5/12/2014 for the
analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly interpret your results it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

e

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109



Analytical Report

Lab Order 1405442
Hall Environmental Analysis Laboratory, Inc. Date Reported: 5/15/2014
CLIENT: AMEC Client Sample ID: 1351700063 B1 (.4-1m)
Project: B.LA. Project N5001(1)1,2&4 Collection Date: 5/12/2014 10:45:00 AM
LabID: 1405442-001 Matrix: SOIL Received Date: 5/12/2014 10:57:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: JRR
Chloride 59 1.5 mgKg 1 511322014 3:16:552PM 13142
Sulfate 1400 30 mg/Kg 20 5M13/2014 3:29:16 PM 13142
S$M4500-H+B: PH Analyst: TMG
pH 8.06 1.68 pH Units 1 5/13/2014 11:40:00 AM R18561

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

E  Value above quantitation range H Holding limes for preparation or analysis exceeded

J  Analyte detected below quantitation limits ND  Not Detected at the Reporting Limit Page 1 of §
O  RSD is greater than RSDlimit P Sample pH greater than 2.

R RPD outside accepted recovery limits RL Reporting Detection Limit

S Spike Recovery outside accepted recovery limits



Analytical Report

Lab Order 1405442
Hall Environmental Analysis Laboratory, Inc. Date Reported: 5/15/2014
CLIENT: AMEC Client Sample ID: 1351700063 B48 (0-1m)
Project: B.1A. Project N5001(1)1,2&4 Collection Date: 5/12/2014 10:45:00 AM
LabID:  1405442-002 Matrix: SOIL Received Date: 5/12/2014 10:57:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: JRR
Chloride 64 1.5 mg/Kg 1 S5/t3/2014 3:4t41PM 13142
Sulfate 520 30 mg/Kg 20 5M13/2014 3:54.06 PM 13142
SM4500-H+B: PH Analyst: TMG
pH 8.37 1.68 pH Units 1 5/13/2014 11:40:00 AM R18561

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyle detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 2 of 5
O RSDis greater than RSDlimit P Sample pH greater than 2.
R RPD outside accepted recovery hmits RL  Reporting Detection Limit
S  Spike Recovery outside accepted recovery limits



Analytical Report
Lab Order 1405442

Hall Environmental Analysis Laboratory, Inc. Date Reported: 5/15/2014
CLIENT: AMEC Client Sample ID: 1351700063 B99 (0-1m)
Project: B.LA. Project N5001(1)1,2&4 Collection Date: 5/12/2014 10:45:00 AM
LabID: 1405442-003 Matrix: SOIL Received Date: 5/12/2014 10:57:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: JRR
Chloride 52 1.5 mg/Kg 1 5M13/20144:06:31 PM 13142
Sulfate 1000 30 mg/Kg 20 5M32014 4:18:55PM 13142
SM4500-H+B: PH Analyst: TMG
pH 8.47 t.68 pH Units 1 5M3/2014 1t:40:00 AM R18561

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

E  Value above quantitation range H  Holding times for preparation or analysis exceeded

J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 3 of
O  RSD is greater than RSDlimit P Sample pH greater than 2,

R RPD outside accepted recovery limits RL Reporting Detection Limit

8§  Spike Recovery outside accepted recovery limits



QC SUMMARY REPORT wor.

1405442
Hall Environmental Analysis Laboratory, Inc. 15-May-14
Client: AMEC
Project: B.L.A. Project N5001(1)1,2&4
Sample ID MB-13142 SampType: MBLK TestCode: EPA Method 300.0: Anlons
ClientID: PBS Batch ID: 13142 RunNo: 18590
Prep Date:  5/13/2014 Analysis Date: 5/13/2014 SeqNo: 536900 Units: mg/Kg
Analyta Result PQL SPKvalue SPKRefVal %REC Lowlimit HighLimit %RPD RPDLimit Qual
Chioride ND 1.5
Sulfate ND 1.5
Sample ID LCS-13142 SampType: LCS TestCode: EPA Method 300.0: Anlons
Client ID: LCSS Batch ID: 13142 RunNo: 18590
Prep Date:  5/13/2014 Analysis Date:  5/13/2014 SeqNo: 536901 Units: mg/Kg
Analyte Result PQlL SPKvalue SPKRefVal %REC Lowlimit HighLimit %RPD RPDLimit Qual
Chioride 14 15 15.00 0 96.t 90 110
Sulfate 29 1.5 30.00 0 96.6 a0 110
Qualifiers:
*  Value exceeds Maximum Contaminant Level, B  Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 4 of 5
O  RSD is greater than RSDlimit P  Sample pH greater than 2.
R RPD outside accepted recovery limits RL Reporting Detection Limit
S  Spike Recovery outside accepted recovery limits



QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1405442
15-May-14

Project: B.ILA. Project N5001(1)1,2&4

Client: AMEC

Sample ID 1405442-001ADUP
Client ID: 1351700063 B1 (.4-1  Batch ID: R18561

SampType: DUP

TestCode: SM4500-H+B; pH
RunNo: 18561

Prep Date: Analysis Date: 5/13/2014 SeqNo: 536129 Units: pH Units

Analyte Result POQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
pH 8.09 1.68

Qualifiers:

]

» om0 = m

Value exceeds Maximum Contaminant Level.
Value above quantitation range

Analyte detected below quantitation limats

RSD is greater than RSDlimit

RPD outside accepted recovery limits

Spike Recovery outside accepted recovery limits

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Sample pH greater than 2

Reporting Detection Limit

Page 5 of 5
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Bureau of Indian Affairs Navajo Regional Office

Roadway Sampling and Testing am
B.l.A. Project N5001 (1) 1,2 &4 e
Newcomb to Toadlena, Navajo Nation, New Mexico

AMEC Project No. 13-517-00063

2 May 2014
SPECIFICATIONS FOR EARTHWORK

1.0 SCOPE

Includes all clearing and grubbing, removal of obstructions, general excavating, grading and
filing, and any related items necessary to complete the grading for the entire project in
accordance with these specifications.

2.0 SUBSURFACE SOIL DATA

Subsurface soil investigations have been made, and the results are available for examination by
the contractor. The contractor is expected to examine the site and determine for himself the
character of materials to be encountered.

No additional allowance will be made for rock removal, site clearing and grading, filling,
compaction, disposal, or removal of any unclassified materials.

3.0 CLEARING & GRUBBING

A. General: Clearing and grubbing will be required for all areas shown on the plans to be
excavated or on which fill is to be constructed.

B. Clearing: Clearing shall consist of removal and disposal of trees and other vegetation as
well as down timber, snags, brush, existing foundations, slabs, and rubbish within the areas to
be cleared.

C. Grubbing: Stumps, matted roots, and roots larger than 50.8 mm (2 inches) in diameter
shall be removed from within 152.4 mm (8 inches) of the surface of areas on which fills are to be
constructed except in roadways. Materials as described above within 457.2 mm (18 inches) of
finished subgrade of roadways in either cut or fill sections shall be removed. Areas disturbed by
grubbing will be filled as specified herein for EMBANKMENT.

D. Grass & Topsoil: Grass, grass roots, and incidental topsoil shall not be left beneath a fill
area, nor shall this material be used as fill material. Grass, grass roots, and topsoil may be
stockpiled and later used in the top 6 inches of fills outside roadways.

40 EARTH EXCAVATION

A. Earth excavation shall consist of the excavation and removal of suitable soils for use as
embankment, as well as the satisfactory disposal of all vegetation, existing man-made fill,
debris, and deleterious materials encountered within the area to be graded and/or in a borrow
area.

Page 1



Bureau of Indian Affairs Navajo Regional Office

Roadway Sampling and Testing ame@
B.L.A. Project N5001 (1) 1,2 & 4

Newcomb to Toadlena, Navajo Nation, New Mexico

AMEC Project No. 13-517-00063

2 May 2014

B. Excavated areas shall be continuously maintained such that the surface shall be smooth
and have sufficient slope to allow water to drain from the surface.
5.0 EMBANKMENT

A. General: Embankments shall consist of a controlled fill constructed in areas indicated on
the grading plans.

B. Materials:
(1) Physical Characteristics: Embankment fill material that is to be used as materiel other

than roadway subbase shall consist of soils that conform to the following physical
characteristics:

Sieve Size Percent Passing
(Square Openings) by Weight
76.2 mm (3 inch) 100
4.75 mm (No. 4) 50-100
75 pm (No. 200) 20-60

The plasticity index of the material, as determined in accordance with ASTM D4318, shall not
exceed 10. Results of our investigation indicate that some of the on-site soils will meet these
requirements, however, some imported fill will probably be required. The fill materials shall be
free from roots, grass, other vegetable matter, clay lumps, rocks larger than 152mm (6 inches),
or other deleterious materials.

(2) Borrow: When the quantity of suitable material required for embankments is not
available within the limits of the jobsite, the contractor shall provide sufficient materials to
construct the embankments to the lines, elevations, and cross sections shown on the drawings
from borrow areas. The contractor shall obtain from owners of said borrow areas the right to
excavate material, shall pay all royalties and other charges involved, and shall pay all expenses
in developing the source, including the cost of right-of-way required for hauling the material.

C. Construction:

(1) Paved Areas (Option 1, R-value > 10): The upper 0.609 M (2 feet) of subgrade soils
directly below pavement sections shall have a minimum R-value of 10. Paved areas shall be
overexcavated to such an extent so as to provide a minimum depth of 0.609 M (2 feet) of fill,
having an R-value of 10, if the existing soils have an R-value of less than 10.

(2) Paved Areas (Option 2, R-value .20): The upper 0.609 M (2 feet) of subgrade soils
directly below pavement sections shall have a minimum R-value of 20. Paved areas shall be

overexcavated to such an extent so as to provide a minimum depth of 2.0 feet of fill, having an
R-value of 20, if the existing soils have an R-value of less than 20.

Page 2



Bureau of Indian Affairs Navajo Regional Office

Roadway Sampling and Testing ame@
B.I.A. Project N5001 (1) 1,2 & 4
Newcomb to Toadlena, Navajo Nation, New Mexico

AMEC Project No. 13-517-00063
2 May 2014

(3) General: Prior to placement of fill or the construction of pavement sections, paved
areas shall be inspected and approved by a representative of the geotechnical engineer to
insure satisfactory removal of native soils and the removal of any existing man-made fill.

The exposed cut surface, as well as surfaces to receive fill, soil or base course shall be scarified
to a minimum depth of 203.2 mm (8 inches) and watered a necessary to bring the upper 304.8
mm (12 inches) as close as practicable to optimum moisture content or above. The upper 203.2
mm (8 inches) of the native soils shall then be compacted to a minimum of 95 percent of
maximum dry density as determined in accordance with ASTM D1557. Where soft, wet soils
are encountered at the bottom of cut surfaces, the surface can be stabilized by working large
rock into the subgrade. This shall be done only at the discretion of the geotechnical engineer.

Where vibratory compaction equipment is used, it shall be the contractor's responsibility to
insure that the vibrations do not damage nearby buildings or other adjacent property.

(4) Compaction: Fill shall be spread in layers not exceeding 203.2 mm (8 inches), watered
as necessary, and compacted. Moisture content at the time of compaction shall be within +/-2
percent of optimum moisture. A density of not less than 85 percent of maximum dry density
within paved areas shall be obtained for the structural fill or lime stabilized soil. Structural fill, as
well as the native soils, outside the paved areas shall be compacted to 90 percent of maximum
dry density.

Optimum moisture content and maximum dry density for each soil type used shall be
determined in accordance with ASTM D1557.

(5) Weather Limitations: Controlled fill and lime stabilized soil shall not be constructed
when the atmospheric temperature is below 1.667 degrees C (35 degrees F). When the
temperature falls below 1.667 degrees C (35° degrees F), it shall be the responsibility of the
contractor to protect all areas of completed work against any detrimental effects of ground
freezing by methods approved by the geotechnical engineer. Any areas that are damaged by
freezing shall be reconditioned, reshaped, and compacted by the contractor in conformance
with the requirements of this specification without additional cost to the owner.

D. Slope Protection & Drainage: The edges of the controlled fill embankments shall be
graded to the contours shown on the drawings and compacted to the density required in
paragraph 5.C(2). Slopes steeper than 1 vertical to 3 horizontal shall be protected from erosion.

6. INSPECTION & TESTS

A. Field Inspection & Testing: The owner shall employ the services of a registered,
licensed geotechnical engineer to observe and test all controlled earthwork. The geotechnical
engineer shall provide continuous on-site observation by experienced personnel during
construction of controlled earthwork. The contractor shall notify the engineer at least two
working days in advance of any field operations of controlled earthwork, or of any resumption of

Page 3



Bureau of Indian Affairs Navajo Regional Office

Roadway Sampling and Testing am
B.LA. Project N5001 (1) 1,2& 4
Newcomb to Toadlena, Navajo Nation, New Mexico

AMEC Project No. 13-517-00063
2 May 2014

operations after stoppages. Tests of fill materials and embankments will be made at the
following suggested minimum rates:

(1) One field density test for each 418.0 m? (500 square yards) of original ground surface
prior to placing fill.

(2) One field density test for each 191.1 m® (250 cubic yards) of fill or each layer of fill for
each work area, whichever is the greater number of tests.

(3) One moisture-density curve for each type of material used, as indicated by sieve
analysis and plasticity index.

B. Report of Field Density Tests: The geotechnical engineer shall submit, daily, the
results of field density tests required by these specifications.

C. Costs of Tests & Inspection: The costs of tests, inspection and engineering, as
specified in this section of the specifications, shall be borne by the owner.

Page 4
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WInPAS

Pavement Thickness Design According to

1993 AASHTO Guide for Design of Pavements Structures

Amaerican Concrote Pavement Association
Flexible Design Inputs

Agency: B.LA.
Company:
Confractor: AMEC
Project Description:  BIA Road N5001
Location: Toadlena to Newcomb, New Mexico

Flexible Pavement Design/Evatuation H-valee = 10
Structurai Number 2.3 Soil Resilient Modulus 3,053.70 psi
Design ESALs 23,500.00 Initial Serviceability 420
Reliabiiity 71.41 percent Torminal Serviceability 225
Overali Deviation 0.45

Layer Thickness Determination

Layer Materiai Layer Drainage Layer Layer
Coefficient Coefficient Thickness SN
Asphalt Cement Concrete 044 1.00 3.50 1.54
Graded Stone Base 0.11 100 7.00 0.77

5/13/2014 4:52:37 PM Engneer. REC



WinPAS

Pavement Thickness Design According to

1993 AASHTO Guide for Design of Pavements Structures

American Concroto Pavement Assoclation

Flexible Design Inputs

Agency: BL.LA,
Company:
Contractor: AMEC
Project Description:  BIA Road N5001

Location: Toadlena to Newcomb, New Mexico

Fiexible Pavement Design/Evaiuation A ﬂ9/lt Iy
Structural Number 2.3t Soil Resilient Modulus 3,053.70 psi
Design ESALs 23,500.00 Initial Serviceability 4.20
Retiabiiity 71.41 percent Terminal Serviceability 225
Overall Deviation 0.45

Layer Thickness Determination

Layer Material Layer Drainage Layer Layer
Coefficient Coofficlent Thickness SN
Asphalt Cement Concrete 0.44 100 4.00 1.76
Graded Stone Base o1 100 5.00 0.55

§/13/12014 4:47:31 PM Engineer: REC



WinPAS

Pavement Thickness Design According to

1993 AASHTO Guide for Design of Pavements Structures

American Concrete Pavement Assoclation
Flexible Design Inputs

Agency: B.LA.
Company:
Contractor: AMEC
Project Description:  BIA Road N5001
Location: Toadiena to Newcomb, New Mexico

Flexible Pavemant Design/Evaiuation /, v 4 . Y/,
Structural Number 247 Soil Resilient Modujus 3,053.70 psi
Design ESALs 23,500.00 Initial Serviceability 420
Reiiabiiity 83.17 percont Torminal Serviceability 225
Overali Devlation 0.45

Layer Thickness Determination

Layer Materiai Layer Drainage Layer Layer
Coefficient Coefficient Thickness SN
Asphalt Cement Concrete 0.44 100 2.50 1.10
Graded Stone Base 01 1.00 3.00 0.33
Granuiar Subbase 0.13 1.00 8.00 1.04

5/13/2014 4:56:20 PM Engineer: REC



WinPAS

Pavement Thickness Design According to

1993 AASHTO Guide for Design of Pavements Structures

American Concrete Pavement Association

Flexible Design Inputs

Agency. B.LA
Company:
Contractor: AMEC
Project Description:  BIA Road N5001
Location: Toadlena to Newcomb, New Mexico

Fiexibie Pavement Design/Evaiuation

Structurai Number 2.09 Soll Resilient Modulus
Deosign ESALs 23,500.00 Initlal Serviceability
Reiiabiiity 77.59 percent Terminal Servicoability
Overaii Deviation 0.45
Layer Thickness Determination
Layer Materiai Layer Drainage
Coofficient Coefficient
Asphalt Cement Concrete 044 100
Graded Stone Base 011 100

5/13/2014 4:59:26 PM Engineer REC

Layer
Thickness

vy

3.00
7.00

4,305.40 psi
4.20
225

Layer
SN

1.32
0.77



WinPAS

Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures

American Concrete Pavement Association
Flexible Design Inputs

Agency: BLIL.A.
Company:
Contractor: AMEC
Project Description:  BiA Road N5001
Location: Toadlena to Newcomb, New Mexico

Fiexibie Pavement Design/Evaiuation ~¥p /ﬂ = 'gﬁ
Structurai Number 220 Soll Resillent Modulus 430540 psi
Design ESALs 23,500.00 Initial Serviceability 420
Reliability 85.20 percent Terminal Serviceability 225
Overall Deviation 045

Layer Thickness Determination

Layer Materiai Layer Drainage Layer Layer
Coefficient Coefficient Thickness SN
Asphalt Cement Concrete 044 100 400 1.76
Graded Stone Base o1 100 4.00 0.44

5/13/2014 5:01:22 PM Engineer REC



WIinPAS

Pavement Thickness Daesign According to

1993 AASHTO Guide for Design of Pavements Structures

American Concrote Pavernent Association

Flexible Design Inputs

Agency: B.LA.
Company:
Contractor: AMEC
Project Description:  BIA Road N5001

Location: Toadlena to Newcomb, New Mexico

Fiexibie Pavement Design/Evaiuation

Structurai Number 214

Soli Resiiient Modulus
Design ESALs 23,50000 initial Serviceabiiity
Reiiabiiity 81.11 percent Terminal Serviceabiiity
Overaii Deviation 045
Layer Thickness Determination
Layer Material Layer Drainage Layer
Coefficient Coefficient Thickness
Asphalt Cement Concrete 044 1.00 2.00
Graded Stone Base 0.11 100 2.00
Granular Subbase 0.13 100 8.00

5/13/2014 5:04:13 PM Engineer: REC

/ 'm/« P

4,305.40 psi

4.20
225

Layer
SN
0.88
0.22
1.04
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