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B KLEINFELDER

An employee owned company

April 13, 2004
Project No. 35321 - File No. ALB04RP0O1

Mr. Mel Dahlberg, Project Manager

Parsons, Brinkerhoff, Quade, and Douglas, Inc.
1660 Lincoln Street, Suite 2100

Denver, Colorado 80264

SUBJECT: GEOTECHNICAL INVESTIGATION
NEW MEXICO FOREST HIGHWAY 12
NEW MEXICO STATE HIGHWAY 126
CuUBA - LACUEVA, NEW MEXICO

Dear Mr. Dahlberg:

Kleinfelder Inc. (Kleinfelder) is pleased to present the following geotechnical investigation
report for the proposed New Mexico Forest Highway 12 (New Mexico State Highway 126)
project. The purpose of our study was to evaluate the subsurface soil conditions at the subject
site in order to develop geotechnical-engineering recommendations to aid in project design and
construction.

We appreciate the opportunity of providing our services for this project. If you have questions
regarding this report or if we may be of further assistance, please contact the undersigned at
(505) 344-7373.

Respectfully submitted,
KLEINFELDER, INC.

e L=

Taya Retterer, EIT

Staff Professional
: Joseph P. Laird, P.E.
Staff Engineer
TAR:RDM:kja
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SUMMARY OF CONCLUSIONS

We understand that the project will consist of the reconstruction and realignment of New Mexico
(NM) State Highway (SH) 126.

Our field investigation consisted of a surface reconnaissance, geologic mapping, and subsurface
exploration including drilling exploratory borings and seismic refraction tests. We drilled 13
exploratory borings (B-1 through B-13) to depths ranging from 1.8 to 8.1 m (6 to 26.5 ft.) within
the roadway and cut areas, and 7 borings (MSE-1 through MSE-7) to depths ranging from 4.7 to
11.1 m (15.5 to 36.5 ft.) For the MSE retaining walls, and 4 borings (BR-1 through BR-4) to
depths ranging from 14.8 to 18.4 m (48.7 to 60.3 ft.). At the location of the proposed wetland
crossing, borings BR-1 and BR-4 were drilled along the proposed alignment. Borings BR-2 and
BR-3 were drilled along the existing earthen embankment west of the proposed alignment.

The alignment follows along the existing NM SH 126 from Station 0+200 to about Station
2+000. Along this stretch, the alignment consists of a dirt-packed 2-lane roadway. Existing cut
slopes are located along the north side of the existing roadway. These slopes are covered with
sparse ground vegetation and trees. At Station 2+000, the alignment turns northeast and deviates
from the present roadway to traverse between the wetlands and the toe of the slope. This area is
covered with native trees, shrubs and grasses. From Station 2+240 to 2+400, the proposed
alignment turmns north and crosses over the wetlands associated with Fenton Lake. At Station
2+400, the alignment crosses onto grassland and traverses up a slope, which continues to Station
2+500 were the alignment rejoins the existing roadway. The existing roadway along this section
consists of a dirt-packed, narrow, 2-lane road. Cut and fill slopes are evident on both sides of the
roadway. Sparse native grasses, shrubs, and trees cover the slopes. At Station 3+600, the
proposed alignment deviates to the west from the existing roadway. The roadway then passes
through a moderately wooded forest with sparse undergrowth. In some areas, the undergrowth is
relatively thick. Along this portion of the alignment, the roadway passes to the west of the
community of Seven Springs. The proposed alignment rejoins the existing roadway at Station
54+300. From Station 5+300 to the end of the project (Station 7+440), the proposed alignment
follows the existing roadway. The existing roadway along this section consists of a dirt-packed,
narrow, 2-lane road. Cut slopes, fill slopes and small valleys are evident on both sides of the
roadway. Sparse native grasses, shrubs, and trees cover the slopes.

The project site lies along side the Rio Cebolla, within the alluvial deposits of this river. The
alluvial deposits consist mainly of sand, silt and gravel. Where the alignment deviates from the
existing NM SH 126 to bypass Seven Springs, the Quaternary Bandelier Tuff Formation is
encountered. The Bandelier Tuff is a series of non-welded to densely welded ash flow and ash
fall deposits interspersed with basal surge deposits, all resulting from eruptions of the volcanoes
of the Jemez Mountains about 1.2 to 1.4 million years ago. Two major eruptions creating the
Bandelier Tuff are represented by the lower Otowi Tuff member and the upper Tshirege Tuff
member. These ash flow members are separated by the Cerro Toledo Interval of volcanoclastic
sediments and pumice. Subsequent rapid erosion and re-deposition of volcanic rock units have
produced the mesa and canyon topography and the alluvial soils on mesa tops and in canyons.
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Both the alluvial deposits and the Bandelier Tuff overly a formation of Glorieta sandstone, Yeso,
Abo and Culter formations, undivided. The Glorieta sandstone, Yeso, Abo and Culter
formations are merged within this area and the resultant bedrock consists of stratified silty
sandstone and sandy siltstone.

In general, the borings encountered silty sand with layers of sandy silt, silt, silty gravel, and
gravel. Within the bridge borings (BR-1 through BR-4), the silty sand and silt was underlain by
silty sandstone or sandy siltstone. The density of the coarse-grained soils was loose to medium
dense, with occasional zones of very loose soil. The consistency of the fine-grained soils varied
considerably from very soft to stiff. Several of the borings (borings B-8, B-9, MSE-2, MSE-3,
MSE-4, MSE-5, MSE-6, and MSE-7) noted soils as possible weathered Bandelier tuff. These
soils appeared more soil-like than rock-like so were classified as such.

Based on the drawing provided to us by Parsons, Brinkerhoff, Quade, and Douglas, Inc.
(received December 12, 2003), three options are being considered for the wetlands crossing
northeast of Fenton Lake. Drainage option 1 consists of a multi-span bridge crossing from
Station 2+236 to 2+386, the full width of the wetlands. Drainage option 2a consists of a single
span bridge from Station 2+367 to 2+387, with an embankment crossing the remainder of the
wetlands. The third option, drainage option 2b, consists of a two span bridge from Station 2+236
to 24274, with an embankment crossing the remainder of the wetlands. Where the embankment
crossed the wetlands, several aluminum arch culverts are planned. This report discusses the pile
design for the bridge, stability for the embankment, and settlement for the embankment.

Mechanically stabilized earth walls (MSE walls) are proposed for 4 locations along the
alignment. For this initial investigation, the bearing capacity and global stability were analyzed.

Cut and/or fill slopes are planned along the left and right sides of the alignment. Of these slopes,
20 critical cut slope sections and 7 critical fill slope sections were selected for analysis. In
general, critical slopes selected for analysis were greater than 4.5 m (15 feet) in height or steeper
than 1:2 (vertical to horizontal, V:H). Factors of safety for cut slopes ranged from 0.8 to 2.7 for
static conditions and 0.7 to 2.3 for seismic conditions. For fill slopes, the factors of safety ranges
from 1.6 to 1.7 for static conditions and 1.3 to 1.5 for seismic conditions. This report discussed
the slope stability of the critical slopes and provides alternatives for those slopes that do not have
acceptable factors of safety. Settlement for the fill slopes ranged from 2.3 to 13.5 cm (0.9 to 5.3
inches).

On-site pavement can consist of a section consisting of an asphaltic concrete (HMA) surface
layer over an aggregate base course (ABC).
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Geotechnical Investigation Project No. 35321
New Mexico Forest Highway 12

New Mexico State Highway 126

Cuba — LaCueva, New Mexico

1 INTRODUCTION

1.1 GENERAL

This report presents the results of the geotechnical investigation for the proposed reconstruction
and realignment of New Mexico State Highway (NM SH) 126. NM SH 126 is also known as
New Mexico Forest Highway 12, Cuba-LaCueva. The current roadway consists of a dirt packed,
2-lane roadway. Three single-span, single lane bridges are located along the existing roadway.

The reconstruction and realignment will consist of the construction of a 2-lane, asphalt-paved
roadway along most of the present alignment. Just south of Fenton Lake, the road will be
realigned to cross the wetlands further to the east and the road will be realigned to bypass the
small community of Seven Springs. The proposed construction is discussed in detail in
section 1.2.

The start of the project is located about 26 km (16 miles) southeast of Cuba, New Mexico at the
approximate location where the existing paved roadway ends and about 2 km (1.24 miles) east of
Fenton Lake. From the start of the alignment (Station 0+200), the roadway traverses to the west.
At Fenton Lake (Station 2+000), the alignment turns to the north and traverses another 5.3 km
(3.3 miles) to the project’s end (Station 7+440). The project is a total length of 7.24 km (4.5
miles). Elevations along the alignment range from 2338 m (7671 ft.) to 2420 m (7938 ft.). The
project is located within Sandoval County in the Santa Fe National Forest.

The investigation included a general site reconnaissance, including geologic mapping, initial
subsurface exploration, seismic refraction tests, limited sampling of selected underlying soil and
rock, initial field and laboratory testing, initial engineering analyses, and preparation of this
initial report. The general recommendations contained in this report are subject to the limitations
presented herein.

It is anticipated that some changes will be made to the final project. It will be the responsibility
of Parsons, Brinkerhoff, Quade, and Douglas and the Federal Highway Administration to
evaluate the final project to determine if additional geotechnical investigation is required.
Kleinfelder can complete additional geotechnical investigations at your request.

The Stationing of the project increases from south to north. As such, references to the left side
and right side of the alignment are based on facing up-station, which generally refer to the west
and east, respectively. Reference to project stationing in this report should be considered
approximate. Where discrepancies in stationing or project description arise between this report
and project plans and specifications, the project plans and specifications are the governing
documents.

This investigation was based on the 30 percent drawings dated October 7, 2003 supplied by
Parsons, Brinkerhoff, Quade, and Douglas. These drawing were used to create the plan of
borings and the subsurface profiles presented in Appendix A and C of this report. On December
30, 2003, Parsons, Brinkerhoff, Quade, and Douglas supplied us with post 30 percent drawings.
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These drawing brought revisions to the alignment from approximately Station 4+400 to the end
of the project. Our analysis has been modified to include the post 30 percent drawings.

1.2 PROPOSED CONSTRUCTION

The proposed roadway will consist of a total width of 6.6 m (21.65 ft.) with 0.6 m (2-ft.) paved
shoulders. The proposed alignment will be a total of 7.24 km (4.5 miles). Additional
improvements are discussed in the following subsections.

1.2.1 Proposed Bridge

The project is to include a crossing of the Fenton Lake wetlands east of the existing earthen
embankment and bridge that serve the existing roadway. Several options are being considered
for the wetland crossing. The options being considered are:

1. A multi-span structure with fill embankments;
2. A combination of bridge and culverts with fill embankments;
3. And a earthen embankment with culverts.

1.2.2 Mechanically Stabilized Earth Retaining Walls

Mechanically stabilized earth retaining walls are planned to limit the encroachment of the
highway right-of-way to forestlands and creeks. The proposed retaining wall locations are
summarized in Table 1. The geotechnical design parameters for the proposed walls are provided
in Section 5.5. Some wall heights are greater than those proposed in the drawings due to the soil
types encountered.

Table 1 — Summary of MSE Walls

Station Height
" To From m (ft)
2+700R 2+760R 4.9 (16.1)
4+220R 4+240R 7.6 (25)
4+840R 4+920R 8.0 (26.2)
6+120R 6+140R 5.1(16.7)
7+060R 7+220R 4.5 (14.8)

1.2.3 Culverts

Several culverts are planned along the alignment. Table 2 summarizes the locations of the
proposed culverts.
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Table 2 — Summary of Culvert Locations

Project No. 35321

0+586.417 3+158.808 5+311.308
0+628.321 3+267.215 5+480.346
0+774.234 3+547.294 5+680.755
0+980.168 3+592.505 5+924.068
1+147.099 3+764.010 6+006.102
1+469.585 3+942.486 6+161.302
1+791.895 4+018.193 6+335.646
2+523.032 4+163.977 6+457.162
2+624.382 4+447.238 6+913.782
2+811.105 4+715.361 7+045.003
2+924.782 4+950.888 7+219.801
3+009.132 5+102.372 7+344.578

1.2.4 Proposed Permanent Cut and Fill Slopes

Cut and/or fill slopes are planned along the left and right sides of the alignment. Table 3
summarizes the proposed cut slopes, while Table 4 summarizes the proposed fill slopes. Of
these slopes, 20 critical cut slope sections and 7 critical fill slope sections were selected for
analysis. These sections are discussed in detail in Section 5. In general, critical slopes selected
for analysis were greater than 4.5 m (15 ft.) in height or steeper than 1:2 (vertical to horizontal,

V:H).
Table 3 — Proposed Cut Slopes
Proposed Cut Slope Inclination
(cut slopes may not run the entire Maximum Cut Height
Station length of stationing) m (ft)

From To Left (V:H) Right (V:H) Left Right
0+200 | 0+320 1:20 1:4to 1:20 0.3(1) 0.6 (2)
0+780 | 14060 none 1:3t0 1:10 - 2.4(7.9)
1+380 | 1+600 none 1:2to 1:4 - 3(9.9
1+880 | 2+220 1:2.5t0 1:20 1:2to 1:4 24(7.9) 9.6 (31.5)
2+420 | 3+120 1:2.5t0 1:10 1:3t0 1:20 13 (42.7) 2.7(8.9)
3+200 3+260 1:2to 1:3 none 6 (19.7) --
3+340 | 3+520 1:2to 1:4 1:3t0 1:20 5(16.4) 1.4 (4.6)

L:A2004'\projects\35321 Cuba-LaCueva\ALBO4RPOO1-Final.doc

KLEINFELDER 8300 Jefferson NE, Suite B, Albuquerque, NM 87113 (505) 344-7373

04/13/2004

(505) 344-1711 fax



Geotechnical Investigation

New Mexico Forest Highway 12
New Mexico State Highway 126

Cuba — LaCueva, New Mexico

Table 3 — Proposed Cut Slopes

Project No. 35321

Proposed Cut Slope Inclination
(cut slopes may not run the entire Maximum Cut Height
Station length of stationing) m (ft)
From To Left (V:H) Right (V:H) Left Right
3+660 | 3+920 1:2to 1:10 1:3t0 1:20 6.9 (22.6) 29(9.5)
4+100 | 4+420 1:1.5t0 1:2.5 1:3to 1:20 16.3 (53.5) 1.8(5.9)
4+520 | 4+900 1:1to 1:4 1:2t0 1:20 7.5 (24.6) 49 (16.1)
4+960 | 5+280 1:2t0 1:6 1:2 to 1:20 7 (23) 0.2 (0.7)
5+340 | 5+440 1:2 1:2 4(13.1) 0.6 (2)
5+540 | 5+880 12 1:20 2.6 (8.5) 0.7 (2.3)
5+980 -- 1:2 none 0.8 (2.6) --
6+060 | 6+100 112 none 1(3.3) --
6+180 | 7+300 1:1to 1:3 1:2t0 1:20 21.8 (71.5) 0.6 (2)
Table 4 — Proposed Fill Embankments
Proposed Fill Slope
(fill slopes may not run the entire Maximum Fill Height
Station length of stationing) m (ft)

From To Left (V:H) Right (V:H) Left Right
0+200 | 0+320 1:6 none 0.4 (1.3) -
0+340 1+860 1:3to0 1:20 1:2to 1:10 3.7(12.2) 2.1(6.9)
1+960 | 2+020 1:2t0 1:4 1:4 3(9.9) 0.5 (1.6)
2+160 | 2+400 1:4 1:4 2.8(9.2) 2.6 (8.5)
2+540 | 2+620 none 1:2to 1:4 - 4.9 (16.1)
2+680 | 2+800 1:10 1:2to 1:4 / MSE 0.2 (0.7) 4.7 (15.4)
2+880 3+000 none 1:4 -- 3(9.9)
3+140 | 3+340 1:4to 1:10 1:2to 1:4 1.7 (5.6) 5(16.4)
3+520 | 3+760 1:2to 1:10 1:2to 1:4 22(7.2) 2.8(9.2)
3+940 | 4+080 1:3t0 1:6 1:2to 1:4 4.3 (14.1) 10 (32.8)
4+160 | 4+240 1:2 1:2/MSE 0.4(1.3) 12.4 (40.7)
4+420 | 4+500 1:4to 1:6 1:3to 1:4 0.8 (2.6) 1.8 (5.9)
4+700 | 7+440 1:3to 1:10 1:2 to 1:20 / MSE 1.4 (4.6) 6.8 (22.3)
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1.2.5 Specifications

Construction and design should be completed in accordance with the Standard Specifications for
the Construction of Roads and Bridges on Federal Highway Projects, FP-03 by the United States
Department of Transportation Federal Highway Administration Federal Lands Highway
(USDOT FHWA FLH) and any Special Contract Requirements (SCR) prepared by the FHWA
Central Federal Lands Highway Division (CFLHD) and the Standard Specifications for Highway
Bridges, 17" Edition by American Association of State Highway and Transportation Officials
(AASHTO). Hereafter, the specifications will be referred to as FP-03, then the pertaining
section (i.e. FP-03, Section 255) or SCR, then the pertaining section (i.e. SCR-255). In addition,
units will be presented in millimeters (mm), meters (m), kilometers (km), inches (in.), feet (ft.),
and miles.

2 FIELD EXPLORATION

Our field investigation consisted of a surface reconnaissance, geologic mapping, and subsurface
exploration including drilling exploratory borings and seismic refraction tests.

2.1 SUBSURFACE EXPLORATION

We drilled 13 exploratory borings (B-1 through B-13) to depths ranging from 1.8 to 8.1 m (6 to
26.5 ft.) within the roadway and cut areas, 7 borings (MSE-1 through MSE-7) to depths ranging
from 4.7 to 11.1 m (15.5 to 36.5 ft.) for the MSE retaining walls, and 4 borings (BR-1 through
BR-4) to depths ranging from 14.8 to 18.4 m (48.7 to 60.3 ft.). At the location of the proposed
wetland crossing, borings BR-1 and BR-4 were drilled along the proposed alignment. Borings
BR-2 and BR-3 were drilled along the existing earthen embankment west of the proposed
alignment. The logs of the borings are presented in Appendix B. A site plan showing the
approximate boring locations is presented as Figure A.3 through A.13 in Appendix A. Site
photos with subsurface profiles at each boring location are presented in Appendix C. The
information obtained from the seismic refraction tests is presented in Appendix E.

Exploratory dnlling of borings B-1 through B-8, B-11 through B-13, BR-2, BR-3, MSE-1, and
MSE-5 was accomplished using a truck-mounted CME-75 drill nig equipped with a 82.6 mm
(3.25-inch) L.D. hollow-stem auger. Borings BR-1, BR-4, MSE-2, B-9, MSE-3, MSE-4, B-10,
MSE-6, and MSE-7 were drilled using a CME-55 drill rig mounted on a CME-300 tracked
carrier equipped with a 82.6 mm (3.25-inch) L.D. hollow-stem auger. Selected soil and rock
samples were obtained by a standard penetration test sampler, a 76.2 mm (3.0-inch) O.D., 61.5
mm (2.42)-inch I.D. ring lined sampler, and bulk samples from auger cuttings. The samplers
were driven with a 620 N (140-pound) CME automatic hammer free-falling through a distance of
762.0 mm (30.0 inches). The sampler driving resistance was recorded as the number of blows
per foot of penetration and is presented on the boring logs. Soil and rock samples from the
borings were classified in the field by the field engineer/geologist and each sample was packaged
and transported to our laboratory for further classification and testing.

L:\2004\projects\35321 Cuba-LaCueva\ALBO4RP001-Final.doc -5- 04/13/2004

KLEINFELDER 8300 Jefferson NE, Suite B, Albuquerque, NM 87113 (505) 344-7373  (505) 344-1711 fax



Geotechnical Investigation Project No. 35321
New Mexico Forest Highway 12

New Mexico State Highway 126

Cuba - LaCueva, New Mexico

2.2 SEISMIC REFRACTION TESTING

On November 3 through 5, 2003, Kleinfelder performed seismic refraction surveys on eleven
predetermined lines along the proposed Cuba-LaCueva road alignment. Seismic refraction is
one of the most common surface-based geophysical site characterization techniques, due to its
speedy form of application. The method was applied at the subject sites to predominantly
determine depths to bedrock or high velocity layers, and the corresponding seismic velocities.
Table 5 summarizes the stationing and offset for each of the seismic refraction sites.

Table 5 — Summary of Seismic Refraction Tests

Number Beginning Station Ending Station Offset
S-1 1+865 FTEs (62181;; R tir;lfl{ L
3.2 2+050 2+120 (1329n111L L)
53 24460 2530 | Coneline 1039 1. R
S-4 2+670 el (5 o tf)e::l::lrtglr]l?ne)
S-5 2+730 2+810 22?11:. ;(z) t%)l;lflt{ R)
S-6 3+005 0TS (27n§t.R Rt(t)oslrgtl‘i R)
g7 3+830 3+900 Approx. centerline
S-8 4+100 4+136 (27ﬁ11t.R R)
$-9 4+210 e %gf;ll?:et?oz;?tR R)
3-10 4+800 4+870 Approx. centerline
S-11 6+075 6+130 (72?;{ R)

The surveys were carried out at each site using 12 geophones at 3 m or 6 m (10 ft or 20 ft)
spacings. Seismic energy was imparted to the ground manually, using a sledgehammer to
generate seismic waves. A DAQLink II seismograph, manufactured by Seismic Source Co., was
used to record the compression energy signals. The refraction analyses were done using
commercially available software. End results of the survey; that is, depth to higher velocity
layers, compression wave velocities, and the velocity models for each site, are presented in
Appendix E.
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3 LABORATORY TESTING

Moisture content, dry density tests, Atterberg limits tests, sieve analysis, R-value tests, and
moisture density relationship tests were performed on representative samples. Field exploration
and laboratory testing was performed in general accordance with AASHTO standards. Two
different AASHTO Materials Reference Laboratories (AMRL) completed the laboratory testing.
These laboratories were Kleinfelder in Albuquerque (AMRL #3575) and Kleinfelder in Colorado
Springs (certified awaiting assignment of #). All of the tests performed expect the R-value tests
were run at the Albuquerque laboratory. Table 6 summarizes the laboratory test results. Table 7
summarizes the soil classifications that were developed based on the laboratory test results.
Results of the laboratory tests completed are presented in Appendix D.

Table 6 — Summary of Laboratory Test Results

Depth of Atterberg Sieve Analysis - Cumulative Percent Passing
Limits
Boring | top of : Percent
Number | sample 0.075 | 0.150 [0.425]2.000|4.750|9.525( 12.7 [ 19.05{ 25.4 | 38.1 [proisture
m (ft.) PI|{LL| mm | mm | mm | mm|{ mm | mm | mm | mm | mm | mm

(#200)| #100) | (#40) | (#10) | (#4) |3/8™|a/2™|@am| am) |a 127)

B-1 [05(1.5)|NP|NV| 15 19 29 | 51 56 | 60 | 60 | 64 | 85 100 | 14.4%

B-2 0(0) e 38 47 62 87 93 99 | 100 | 100 | 100 100 13.9%

B-3 0(0) |NP|NV | 25 34 524 76 | 85 | 92 | 97 | 100 | 100 | 100 | 12.6%

B-4 |(05(1.5)) -- | - 19 24 351 60 | 72 | 84 | 8 | 89 | 100 | 100 | 21.4%

B-5 |05(1.5)| NP |NV | 37 50 64 | 8 | 99 | 100 | 100 | 100 ! 100 | 100 7.9%

B-6 0(0) |NP|NV| 27 37 52| 79 | 87 | 96 | 96 | 100 | 100 | 100 7.0%

B LB | = = | == | = | = | = ] = ]| o=« | ¢ [ = | = — | 53%

B-6 3(10) (NP |NV | 15 22 35 1 62 | 73 81 84 | 100 | 100 | 100 4.1%

B6 [46(015)| - | ~| - | - | - | - | - ~ | -]~ - - | 57%
B6 [61Q20)| — |~ | ~ | — | - | - | - | =] - - - | - |124%
B6 [760Q25)| ~ |~ | ~ | — | | - - | -] | -] <~ - |159%

B-7 0(0) |NP NV 26 39 55 1 76 | 84 | 91 93 94 | 100 | 100 11.3%

B-7 1.5(5) { - | -- 23 35 52 | 82 | 90 | 97 | 100 | 100 | 100 | 100 5.6%

B-8 0(0) |NP|NV | 40 48 59 | 83 | 92 | 99 | 100 | 100 | 100 [ 100 6.2%

B8 | 15G) |~ |~ | -~ | - | =~ |~~~ ~1~1-=-1 - | 8%
B8 [ 3(10) |~ | ~ | = | = | = | | | | - | - —- | 202%
B8 (4605 | - | - | -~ | ~ | - | - | - | -1 | | - |171%
B8 [55018)| - | | ~ | — | - | | - | - | | <] - —- | 199%
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Table 6 — Summary of Laboratory Test Results

Project No. 35321

Depth of Atterberg Sieve Analysis - Cumulative Percent Passing
Boring | top of LN Percent
Number | sample . [0.075] 0.150 |0.425|2.000(4.750|9.525| 12.7 {19.05] 25.4 | 38.1 |Moisture
m (ft.) PIfLL| mm | mm | mm | mm | mm | mm | mm | mm | mm| mm
(#200)[(#100) | (#40) | (#10) [ (#4) |(3/8'")[(1/2")|(3/4™)] (1) |(1 1/2")

B-9 0(0) |NP|[NV| 66 75 83 96 98 99 | 100 | 100 | 100 100 4.7%
B9 [279) | |~ | - | - | | |~ ] =]~ <|~<1] - | s6%
B-10 |1.4@4.5)| - | -- 27 34 48 74 83 91 96 | 100 | 100 100 4.9%
B-11 0(0) [NP|NV| 29 36 49 75 83 91 94 96 | 100 100 10.6%
Bil | 15G) | = | = | =« | = | = | =« | «| =] ~«| -] ~ |106%
Bl [0 [ | | o | s f o | | = | = | == | = | = | 139%
Bl [ 4008 | [oo | o | o | o | = | = | = | s fon | = | = ) 78%
B-12 0(0) |NP|NV] 38 45 54 72 83 98 98 | 100 | 100 100 9.3%
B-13 |0.5(1.5)| NP |NV | 34 43 56 80 89 97 | 100 | 100 | 100 100 20.5%
BR-1 [2.6(85)| NP NV | -- - - - - - - - -- - --
BR-1 4.1(13.5) -- | -- 31 40 47 63 69 80 82 91 95 100 30.5%
BR-1 |7.2(23.5) -- | -- 30 38 50 72 79 84 88 92 97 100 32.6%
BR-1 (;2:2) |~ 11| 16|27 57 |70 | 85| 92|100]100]| 100 | 157%
BR-1 (;é;) 26| - | | - - - - - - - |105%
BR-1 (igzg) s fow | o | 50 | e | s | e | e | ms | e § om | = ) R
BR-2 1.5(5) {NP [NV | 21 29 44 74 84 99 | 100 | 100 | 100 100 26.8%
BR-2 |6.1(20)] -- | -- 41 50 66 94 98 | 100 | 100 | 100 | 100 100 34.9%
BR-2 |12.2 (40)| -- | -- 11 16 30 59 73 87 91 94 | 100 100 23.4%
BR-3 [4.6(15)| - | -- 54 64 74 91 95 98 99 | 100 | 100 100 | 43.8%
BR-4 {279 | - | -- 20 32 50 80 90 96 98 | 100 | 100 100 41.2%
BR-4 [58(19){ - | -- 16 23 37 68 81 92 96 98 | 100 100 29.9%
BR-4 (149 (49) - | -- 31 39 54 67 74 82 88 97 | 100 100 20.6%
BR-4 [16.5(54) -- | -- 73 -- -- -- -- -- -- -- -- -- 13.9%

MSE-1 0(0) |NP|NV ]| 16 23 33 48 57 73 82 92 | 100 100 4.4%

MSE-1 | 15G5) | ~ | = | = | = | = | = | <« | = | = | -] - | ~ | 106%
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Table 6 — Summary of Laboratory Test Results

Project No. 35321

Depth of Atterberg Sieve Analysis - Cumulative Percent Passing
Limits
Boring | top of Percent
Number | sample 0.075 | 0.150 [0.425]2.000 [4.750{9.525 12.7 |19.05{ 25.4 | 38.1 |voisture
m (ft.) PI|LL| mm | mm | mm | mm | mm | mm | mm | mm | mm | mm
. (#200)|(#100)| (#40) | (#10) | (#4) |3/8™) |12 |31a™)| ™) |1 12™)

MSE-1 | 3(10) | = | = | = | = | - | = | = | = | = | « | -] - | 84%
MSE-2 | 0(0) - | - 21 29 41 68 78 87 91 96 | 100 100 3.5%
MSE3 | 12@) | - | = | = | = | = | = | = | = | - | | - | - |144%
MSE-3 4.6 (15)| -~ | -- 15 20 28 40 50 55 61 64 | 100 100 6.9%
MSE4 | 12@) | - | = | = | = | = = | =~ -1 ~1| -] - | 49%%
MSE-4 |43 (14)| -- | -- 36 51 69 93 98 99 | 100 | 100 | 100 100 | 24.4%
MSE-5 0(0) - | - 18 22 31 50 67 90 95 | 100 | 100 | 100 4.4%
MSES | 1.5G5) | | - | - | = | = |« = | = | = | ~| -1 - | 41%
MSE-5 | 3(10) | -- | -- 15 18 26 44 59 75 82 97 | 100 100 4.1%
MSE-6 0(0) - | - 23 29 39 59 72 84 91 98 | 100 100 10.1%
MSE-6 | 12@) | | - | - | = | = | = | = | - | | -] - |234%
MSE6 [43(04)| — | ~ | - | = | = | =] | - | | -] -1 « |165%
MSE7| 00) | - |~ | -« | = | = | = | = | | -] -]~ - |91%
MSE-7 | 1.2(4) | - | -- 20 23 29 45 56 69 71 84 | 100 100 11.6%

Table 7 — Summary of Soil Classification
(based on laboratory test results)

Depth of top of

Soil Classification

Boring sample

Number m (ft.) USCS AASHTO
B-1 0.5 (1.5) GM A-1-b
B-2 0 (0) SM A-4(0)
B-3 0 (0) SM A-2-4(0)
B-4 0.5 (1.5) SM A-1-b
B-5 0.5(1.5) SM A-4(0)
B-6 0 (0) SM A-2-4(0)
B-6 3(10) SM A-1-b
B-7 0 (0) SM A-2-4(0)
B-7 1.5 (5) SM A-2-4(0)
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Table 7 — Summary of Soil Classification
(based on laboratory test results)

Boring Depth of ’;op of Soil Classification
Number s::?g; USCs AASHTO
B-8 0(0) SM A-4(0)
B-9 0(0) ML A-4(0)
B-10 1.4 (4.5) SM A-2-4(0)
B-11 0(0) SM A-2-4(0)
B-12 0(0) SM A-4(0)
B-13 0.5 (1.5) SM A-2-4(0)
BR-1 4.1(13.5) SM A-2-4(0)
BR-1 7.2 (23.5) SM A-2-4(0)
BR-1 10.2 (33.5) SP-SM A-1-b
BR-2 1.5 (5) SM A-1-b
BR-2 6.1 (20) SM A-4(0)
BR-2 12.2 (40) SP-SM A-1-b
BR-3 4.6 (15) ML A-4(0)
BR-+4 2.709) SM A-1-b
BR-4 5.8(19) SM A-1-b
BR-4 14.9 (49) SM A-2-4(0)
MSE-1 0(0) GM A-1-b
MSE-2 0(0) SM A-1-b
MSE-3 4.6 (15) GM A-l-a
MSE-4 4.3 (14) SM A-4(0)
MSE-5 0(0) SM A-1-b
MSE-5 3(10) GM A-l-a
MSE-6 0(0) SM A-1-b
MSE-7 1.2(4) SM A-1-b

A summary of the R-value test results has been included in Section 5.7.

4 GENERAL SITE DESCRIPTIONS

4.1 SURFACE CONDITIONS

The alignment follows along the existing NM SH 126 from Station 0+200 to about Station
2+000. Along this stretch, the alignment consists of a dirt-packed 2-lane roadway. Existing cut
slopes are located along the north side of the existing roadway. These slopes are covered with
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sparse ground vegetation and trees. At Station 2+000, the alignment turns northeast and deviates
from the present roadway to traverse between the wetlands and the toe of the slope. This area is
covered with native trees, shrubs and grasses. From Station 2+240 to 2+400, the proposed
alignment turns north and crosses over the wetlands associated with Fenton Lake. At Station
2+400, the alignment crosses onto grassland and traverses up a slope, which continues to Station
2+500 were the alignment rejoins the existing roadway. The existing roadway along this section
consists of a dirt-packed, narrow, 2-lane road. Cut and fill slopes are evident on both sides of the
roadway. Sparse native grasses, shrubs, and trees cover the slopes. At Station 3+600, the
proposed alignment deviates to the west from the existing roadway. The roadway then passes
through a moderately wooded forest with sparse undergrowth. In some areas, the undergrowth is
relatively thick. Along this portion of the alignment, the roadway passes to the west of the
community of Seven Springs. The proposed alignment rejoins the existing roadway at Station
5+300. From Station 5+300 to the end of the project (Station 7+440), the proposed alignment
follows the existing roadway. The existing roadway along this section consists of a dirt-packed,
narrow, 2-lane road. Cut slopes, fill slopes and small valleys are evident on both sides of the
roadway. Sparse native grasses, shrubs, and trees cover the slopes.

Utilities along the alignment primarily consist of overhead power and telephone lines.

4.2 GEOLOGIC AND SUBSURFACE CONDITIONS

4.2.1 General Geology

The project site lays along side the Rio Cebolla, within the alluvial deposits of this river. The
alluvial deposits consist mainly of sand, silt and gravel. Where the alignment deviates from the
existing NM SH 126 to bypass Seven Springs, the Quaternary Bandelier Tuff Formation is
encountered. The Bandelier Tuff is a series of non-welded to densely welded ash flow and ash
fall deposits interspersed with basal surge deposits, all resulting from eruptions of the volcanoes
of the Jemez Mountains about 1.2 to 1.4 million years ago. Two major eruptions creating the
Bandelier Tuff are represented by the lower Otowi Tuff member and the upper Tshirege Tuff
member. These ash flow members are separated by the Cerro Toledo Interval of volcanoclastic
sediments and pumice. Subsequent rapid erosion and re-deposition of volcanic rock units have
produced the mesa and canyon topography and the alluvial soils on mesa tops and in canyons.
Both the alluvial deposits and the Bandelier Tuff overly a formation of Glorieta sandstone, Yeso,
Abo and Culter formations, undivided. The Glorieta sandstone, Yeso, Abo and Culter
formations are merged within this area and the resultant bedrock consists of stratified silty
sandstone and sandy siltstone.

4.2.2 Subsurface Conditions

The following presents the soil and rock conditions encountered within the twenty-four
exploratory borings drilled for this geotechnical investigation. In general, the borings
encountered silty sand with layers of sandy silt, silt, silty gravel, and gravel. Within the bridge
borings (BR-1 through BR-4), the silty sand and silt was underlain by silty sandstone or sandy
siltstone. The density of the coarse-grained soils was loose to medium dense, with occasional
zones of very loose soil. The consistency of the fine-grained soils varied considerably from very
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soft to stiff. Several of the borings (borings B-8, B-9, MSE-2, MSE-3, MSE-4, MSE-5, MSE-6,
and MSE-7) noted soils as possible weathered Bandelier Tuff. These soils appeared more soil-
like than rock-like so were classified as such. For a more detailed description of the subsurface
conditions encountered, refer to the logs of the exploratory borings presented in Appendix B.

4.3 WATER

The following sections discuss the surface water observed, the groundwater encountered,
erosion, and potential scour.

4.3.1 Surface Water

Surface water runoff from the surrounding slopes is collected by a series of small streams, and
drainage pathways. These streams and drainage pathways carry the surface water to the Rio
Cebolla or Fenton Lake. As discussed, several culverts are proposed to carry the surface water
under the proposed roadway and into existing drainage paths.

4.3.2 Scour

Scour is estimated to be insignificant due to the observed flow of the Fenton Lake wetland areas.
The stream that flows through the wetlands was observed to be relatively shallow with laminar
flow. The upstream dam will help to control the quantity and velocity of the stream in this area.

With the removal of vegetation during construction, scour can increase during rainfall events and
increased flow events. Care should be taken to reduce the removal of soils due to scour and the
redeposition of these soils downstream.

4.3.3 Erosion

In our visual observations of the drainage crossings and the majority of the slopes along the
roadway alignment, we did not observe indications of significant erosion. However, erosion was
observed. The Bandelier Tuff and alluvial deposits can have rilling and gullying with a
magnitude of as much as 0.6 m (2 ft.) to 0.9 m (3 ft.).

During construction and immediately after construction prior to vegetation taking root, the fresh
cut and fill slopes have an increased erosion potential. Care should be taken to reduce the
infiltration of the eroded material into drainage pathways and streams. This can be done by
covering exposed slopes with erosion control materials such as straw, commercially available
erosion control material, and/or mulching with a tackified. In addition, significant erosion
should be repaired prior to completing and vegetating the slope.

4.3.4 Groundwater

We encountered groundwater in 11 borings during our field investigation. Several of the borings
were dry or not deep enough to penetrate the groundwater. Table 8 shows groundwater data
recorded during drilling operations.

LA\2004\projects\35321 Cuba-LaCueva\ALBO4RPON! -Final doc -12- 04/13/2004

KLEINFELDER 8300 Jefferson NE, Suite B, Albuquerque, NM 87113 (505) 344-7373  (505) 344-1711 fax



Geotechnical Investigation

New Mexico Forest Highway 12
New Mexico State Highway 126
Cuba — LaCueva, New Mexico

Project No. 35321

Fluctuations of the ground water level may vary depending on seasonal rainfall, irrigation, water
flow 1n Rio Cebolla, and/or runoff conditions that may not have been apparent at the time of our

field investigation.

Table 8 — Groundwater Measurements

Boring Stationing and | Exploration | Groundwater
Number Offset Depth, m (ft) | Depth, m (ft) Date Measured

B-1 1+040,6 m L 1.8 (6) 1.1 (3.5) 10/21/03
B-2 1+300,4mL 1.8 (6) none 10/21/03
B-3 1+450,8 m L 1.8 (6) 0.9 (3) 10/21/03
B-4 1+830,4mR 1.8 (6) 0.9 (3) 10/21/03
B-5 2+030,5m L 1.8 (6) none 10/21/03
BR-1 2+240,10m L 14.8 (48.7) 1.2 (4) 11/13/03
BR-2 2+200,100m L | 18.4(60.3) 1.2 (4) 10/21/03
BR-3 2+350,100m L | 18.4(60.3) 1.5 (5) 10/22/03
BR-4 2+410, no offset 18 (59.2) 2.7(9) 11/12/03
B-6 2+500,3.5mR 8.1 (26.5) none 10/22/03
MSE-1 2+740,2 mR 11.1 (36.5) 10.8 (35.5) 10/22/03
B-7 3+440,5mR 5(16.5) none 10/23/03
B-8 34900, 10 m L 5.9 (19.5) none 10/23/03
MSE-2 4+220,20m R 4.7 (15.5) none 11/11/03
B-9 4+560, no offset | 4.7 (15.5) none 11/11/03
MSE-3 4+860, 10 m R 4.7 (15.5) none 11/11/03
MSE-4 4+900, 6 m R 7.8 (25.5) none 11/11/03
B-10 5+240, no offset 1.8 (6) none 11/12/03
B-11 5+840,2mL 4.4 (14.5) none 10/23/03
MSE-5 6+130, no offset | 11.1 (36.5) 7.3 (24) 10/23/03
B-12 6+720,2 mR 1.8 (6) none 10/23/03
MSE-6 7+100, 10 m R 9.3 (30.5) 0.9 (3) 11/12/03
MSE-7 7+180,4 mR 7.4 (24.3) 1.5(5) 11/12/03
B-13 7+400, 4 m R 1.8 (6) none 10/23/03
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S5 CONCLUSIONS AND RECOMMENDATIONS

5.1 GENERAL DISCUSSION

Based upon the data collected during this initial investigation and engineering analysis, it is our
opinion that the site may be developed as discussed in this report. These opinions and,
conclusions and recommendations, are based on our initial field and office studies, the properties
of the soils and rock encountered in our borings and seismic studies, the results of the laboratory
testing program, and our understanding of the proposed development of the alignment.
Additional geotechnical investigations generating site and project design specific detailed
recommendations may be warranted depending on the final construction configuration chosen. It
is anticipated that some changes may be made to the final project. Kleinfelder should be notified
if any such changes are made.

5.2 SUMMARY OF SOIL PARAMETERS

Based on the subsurface information obtained from the borings drilled for this project, the
subsurface soils were divided into general material types as summarized below.

e Stratum A - Very loose to Loose Granular Soil — Silty sand, sand, gravel, and highly
weathered to decomposed tuff with PI < 15 and N’ of 10 or less.
e Stratum B - Medium Dense to Dense Granular Soil — Silty sand, sand, gravel, and
moderately to slightly weathered tuff with PI < 15 and N’ between 10 and 50
e Stratum C - Very Soft to Medium Stiff fine-grained cohesive soils - Silt to lean clay with
aPI< 15 and N’ of 8 or less
e Stratum D - Stiff to Hard fine-grained cohesive soils — Silt to Lean clay witha PI< 15
and N’ between 8 and 30.
e Stratum E - Rock: Highly to completely weathered rock (Sandstone, Siltstone,
Unweathered Tuff)
e Stratum F — Existing Granular Fill - Silty sand to sand
e Stratum G — Proposed Fill Material
A - Granular Fill - Silty sand, clayey sand, silty gravel, or clayey gravel with PI < 15.
B - Cohesive Fill — Lean to fat clay, mudstone or claystone with a P1> 15.
C - Rock Fill -Weathered to unweathered sandstone, siltstone or other material of
similar composition

Using the laboratory test data, corrected blow counts (N’), and published correlations, we
determined the geotechnical properties for each material type. Table 9 summarizes the
geotechnical properties determined for each material type. These geotechnical properties were
used for the design of the bridge, culverts, mechanically stabilized earth walls, embankments,
and cut slopes.
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Table 9 — Summary of Geotechnical Properties

Project No. 35321

Moist Unit Shear Strength Parameters
Weight Total Stress Effective Stress
Stratum 3
kN/m ’ ’
cy ¢ c ¢
(pcf) kPa(psf) |deg| KPa(psf) | deg
A Very Loose to 15.8-17.3 _ _ 0-2 30-32
Loose Granular Soil | (100 —110) (0-50)
B Medium Dense to 17.3-18.9 B B 0-2 34_36
Dense Granular Soil | (110 - 120) (0-50)
Very Soft to
C Medium Stiff Fine- | 14.2-15.8 25-70 0 5-14 29 28
Grained Cohesive (90-100) | (500 -1,500) (100 — 300)
Soil
D E}trlilfr:gdHcacr)ierlgz 123113 A0~ 12 0 il 26 - 32
Soil (100 -110) | (1,000 -2,500) (200 - 500)
19.7-22.1
E | Rock (125 — 140) - = s 36— 40
b ' 18.9 -20.5 0-5
F | Existing Fill (120 - 130) -- -- (0 - 100) 32-34
Material Type G
: 18.9 -20.5 0-5
A | Granular Fill (120 — 130) -- -- (0 100) 32-34
: . 17.3-18.9 10-25
B | Cohesive Fill (110 - 120) -- = | (200 - 500) 22 -26
. 19.7-21.3 ~O—2
C | Rock Fill (125 — 135) -- -- (0 - 50) 40— 44
Notes:
cy: undrained shear strength c’: effective cohesion
¢: friction angle ¢’: effective friction angle

5.3 FENTON LAKE AND WETLANDS BRIDGE AND EMBANKMENT

Based on the drawings provided to us by Parsons, Brinkerhoff, Quade, and Douglas, Inc.
(received December 12, 2003), three options are being considered for the wetlands crossing

northeast of Fenton Lake.

Drainage option 1 consists of a multi-span bridge crossing from

Station 2+236 to 2+386, the full width of the wetlands. Drainage option 2a consists of a single

span bridge from Station 2+367 to 2+387, with an embankment crossing the remainder of the
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wetlands. The third option, drainage option 2b, consists of a two span bridge from Station 2+236
to 2+274, with an embankment crossing the remainder of the wetlands. Where the embankment
crossed the wetlands, several aluminum arch culverts are planned. The following sections
discuss the pile design for the bridge, stability for the embankment, and settlement for the
embankment.

5.3.1 Driven Pile Recommendations

As shown in Subsurface Profile, Bridge Area, Figure 4 in Appendix C, saturated, silty sand and
silt soils were encountered in the upper 12 to 17 m (39.4 to 55.8 ft.) below the ground surface.
The recommended bearing stratum for the bridge abutment and bent loadings is the siltstone and
fine-grained sandstone (rock), which underlies the wet alluvial soils.

The FHWA program DRIVEN was used to estimate ultimate pile tip capacities for typical HP
and closed end pipe piles. The geologic conditions encountered at BR-2 were conservatively
used for analyses. A summary of ultimate bearing values for 1.5 m (4.9 ft.) pile tip embedment
into rock is presented in Table 10. A 1.5m (4.9 ft.) pile tip embedment would place the tip depth
at approximately 16.8 m (55.1 ft.), elevation 2319.7 m (7610.6 ft.) Based on past experiences in
these types of soils and rocks, we felt that 1.5 m (4.9 ft.) into the siltstone or sandstone layer
would be the limiting depth of penetration without causing damage to the piles during the driving
process. The estimated tip depth and elevation is based on top of pile at Elev. 2336.5 m (7665.7
ft.) and siltstone or sandstone being encountered at a depth of 15.3 m, Elev. 2321.2 m (50.2 ft,
Elev. 7615.5 ft.) below the existing surface elevation.

Table 10 — Estimated Ultimate Axial Pile Capacities

Pile Type Estimatt.ed Ultima.te Total
Axial Capacity
fII-IPI§112()’)’(x7593) 1,095 kN (246 kips)
iglf’ 16 33‘;7038) 1,493 kN (336 kips)
gﬁfgi‘;ﬂ“ﬂ 1,914 kN (430 kips)
eS| ot ae i
ommereCiel | sannaiin

Figures 1 through 3 presented a graphical representation of the skin friction, end bearing, and
total axial capacities versus depth. These values are ultimate capacities and are presented in kilo-
Newtons (kN).
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Figure 1 - Depth vs. Skin Friction
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Figure 2 - Depth vs. End Bearing
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Figure 3 - Depth vs. Total Axial Capacity
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Factor of Safeties applied to the ultimate values given above should be in accordance with Table
4.5.6.2A, Section 4.5.6.2 of the 17" Edition of the Standard Specification of Hichway Bridges.
Provided that the piles are founded in the siltstone/sandstone stratum, downdrag or group
reduction factors are not required. Settlement of the pile embedded into the sandstone should be
negligible. The structural engineer should verify the structural capacity of the piles for the
design loads. Driving shoes should be placed on the pile tips to reduce the risk of installation
damage while driving the pile into rock. An H-pile stinger or conical point may be placed on the
end of the closed end of the pipe pile to help in installation of the piles. Pile construction and
static load testing should be in accordance with FP-03, Section 551and SCR - 551.C. We
recommend that one test pile should be installed at the location of each substructure unit to
determine pile installation characteristics, evaluate pile capacity with depth, and to establish
contractor pile order lengths. With the presence of the siltstone or sandstone layer, we would not
anticipate that site lengths would differ significantly from what is recommended. We
recommend that Wave equation analysis be utilized to determine drivability of the selected piles
and also to monitor pile installation.

Lateral load parameters were developed for subsequent LPILE analyses. LPILE is a computer
program that was developed by Dr. Lymon Reese, P.E. of the University of Texas at Austin,
which utilizes a p-y curve finite difference technique of predicting the soil-structure interaction
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and response. Based on our interpretation of the subsurface strata and the results of the field and
laboratory tests, the values shown in Table 11 may be used in the analysis for lateral loads. We
note that the modulus values calculated from intact rock core samples were reduced to reflect the
lowered stiffness of the rock mass, which includes discontinuities and weathered zones.

Table 11 — Summary of Lateral Load (LPILE) Parameters for Driven Piles

Soil Parameters
Depth eso
m (ft.) Model [ /d) 1(3 . mm/mm ’g
Type kPa (psi) / deg | MN/m" (pci) and in/in kN/m” (pcf)
0(6_155)2 Sand 0(0)/31 6.8 (25) 0.01 17.3 (110)
1.52-94 Sand, below -
(5-30.8) water 0(0)/31 5.4 (20) 0.01 7.4 (47.6)
94-16.8 Sand, below
(30.8 - 55.1) water 0(0)/35 34 (125) 0.01 9.0 (57.6)
Rock Parameters
Depth Model UCS E rock mass MPa €50 .
: : mm/mm X
m (ft.) Type MPa (Kksi) (ksi) and in/in kN/m” (pcf)
(gzisz ;g:f) Weak rock | 10 (1.45) 150 (21.8) 0.0005 | 19.6(125)

If Wave-Equation Analysis is utilized for construction, Kleinfelder can provide the parameters
necessary for input. However, this is beyond our scope of work for this project.

5.3.2 Seismic Hazards Evaluation

Soil liquefaction is a condition where saturated, granular soils undergo a substantial loss of
strength and deformation due to pore pressure increase resulting from cyclic stress application
induced by earthquakes. In the process, the soil acquires mobility sufficient to permit both
horizontal and vertical movements if the soil mass is not confined. Soils most susceptible to
liquefaction are saturated, loose, clean, uniformly graded fine-grained sand deposits, although
fine-grained silty sands, sandy silt, and gravel deposits can also experience liquefaction. If
liquefactions occurs embankments and foundations on or within the liquefiable layer may
undergo settlements.

Earthquake sources are identified primarily from published geologic records rather than recorded
seismic data. Crustal earthquakes are the most common and are the source of the few moderate
earthquakes that have originated in the Jemez Mountain area in recorded history. Although,
many faults have been mapped in the area, the potential activity of specific faults has generally
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not been well defined. As a result, there are significant uncertainties associated with evaluating
many of the key parameters required to assess earthquake hazards.

The potential for seismically induced liquefaction to develop within a profile defined by the
corrected blow counts (N’) collected in exploratory boring locations was evaluated using the
procedures outlines by the National Center for Earthquake Engineering Research 1997
(NCEER), which is based on the procedure originally proposed by Seed and Idriss in 1971. The
procedure uses corrected blow counts (N’) to estimate the cyclic resistance ratio (CRR) profile
with depth (ratio of the cyclic shear stress required to cause liquefaction to the initial vertical
stress). Correction for fine content and overburden pressures were applied to the blow counts.
The cyclic stress ratio (CSR) with depth (ratio of cyclic shear stress to initial effective stress)
resulting from the design level earthquake is estimated from the total and effective stresses, the
peak ground surface acceleration value, the magnitude of the design level earthquake, and a
depth dependent stress reduction factor. Liquefaction is likely at depths where the CSR exceeds
the CRR (i.e., the cyclic shear stress induced by the earthquake exceeds the cyclic shear stress
level required for liquefaction of the soil). ’

Based on AASHTO’s Standard Specifications for Highway Bridges, 17" Edition, an acceleration
coefficient of 0.07 was obtained from the Division 1A map for the project location. This
coefficient was used in the analysis for liquefaction, the mechanically stabilized earth walls, the
cut slopes, and the fill embankments. In addition, a Crustal earthquake magnitude of 6.0M was
used in the liquefaction analysis. The liquefaction analysis assumed a minimum groundwater
depth at or near the existing ground surface.

Based on the liquefaction analyses, the potential liquefiable zone (the loose soils from the ground
surface to 12 to 17 m (39.4 to 55.8 ft.) below existing grade) is not expected to liquefy for the
given parameters. We conclude that there are no significant earthquake induced landslides or
lateral spreading hazards for the site. Down drag forces caused by liquefaction are expected to
be negligible.

5.3.3 Stability of the Embankment

Drainage options 2a and 2b involve the construction of an earthen embankment across some or
all of the wetlands. This embankment will range in height from 2.5 m (8.2 ft.) to 4 m (13.1 ft.)
with a side slope inclination of 1:2 (V:H). To minimize cross contamination of wet, loose native
soils with the fill materials and layer of geotextile may be placed in-between the native soils and
the fill in accordance with FP-03, Section 207.04. The embankment was analyzed for failure
within the bearing soils during and immediately following construction and for failure of the
embankment during operation. Both analyses where completed using soil properties based on
the consistency/density of the subsurface soils encountered during our field investigation. Once
settlement has occurred the factors of safety during operation will increase, due to the increase in
soil strength caused by consolidation. Table 12 summarizes the results of our analysis. As
shown in Table 12, the wetlands embankment should be stable both during construction
operations of the roadway and on a long-term basis.
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Table 12 — Embankment Slope Stability

Embankment Height Factor of Safety Factor of Safety
m (ft.) during Operation during Construction
2.5m (8.2 ft.) 1.9 1.7
4m(13.1 ft)) 1.6 1.5

5.3.4 Settlement of the Embankment

As stated previously, saturated, silty sand and silt soils were encountered in the upper 12 to 17 m
(39.4 to 55.8 ft.) below the ground surface. These soils are very loose to loose in density and
very soft to soft in consistency. A settlement analyses was completed for a 2.5 m (8.2 ft.) high
and a 4 m (13.1 ft.) high embankment. Soil properties were calculated based on an average
corrected blow count of 5 for the full depth of silty sand and silt soils (approximately 15.2 m
(50 ft.)). Table 13 summarizes the results of our analysis. Additional settlement due to
liquefaction is not expected.

Table 13 — Embankment Settlement

Embankment Height Settlement
m (ft.) mm (in.)
2.5m (8.2 ft.) 168 (6.6)
4m(13.1 1) 239 (9.49)

Due to the granular nature of the soils, we anticipate that the majority of the settlement will occur
during construction. We did calculate the time it would take to consolidate the soils if the soils
were primarily fine-grained. Based on these calculations, approximately 42.5 days (1.4 months)
are required to reach 90 percent consolidation. Settlement should be monitored with settlement
plates placed at 60 m (200-foot) spacings along the wetlands embankment. The placement of the
arch culverts and pavement should not occur prior to reaching 90 percent of the settlement.

5.3.5 Embankment Construction

During the construction of the embankment, we recommend that temporary culverts consisting
of corrugated metal pipe or the equivalent be placed in lieu of the permanent arch culverts. This
will allow for the settlement to occur prior to the placement of the permanent arch culverts.

The embankment can be constructed to full height in one construction period. Construction of
the embankment can take place in stages as the wetland area is crossed (i.e. construct from bank
to 15 m (50 ft.) into wetland area, then construct from 15 m (50 ft.) in to 30 m (100 ft.) into the
wetland area). As shown previously, the subgrade soils can support the full weight of the
embankment prior to settling. The embankment should be allowed to settle to at least 90 percent
prior to placing the permanent arch culverts or the roadway. Once 90 percent settlement has
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been reached, the temporary culverts should be removed and replaced with the permanent arch
culverts. Bearing capacity and construction of the culverts is discussed in Section 5.3.

Prior to fill placement, vegetation, debris, and other organic materials should be removed
throughout the proposed embankment. Organic material should be removed to within 610 mm
(24 inches) of the surface of the area to receive fill to reduce the potential settlement due to
decomposition of the organic material. Clearing and grubbing should be done in general
accordance with FP-03, Sections 201 and 202, with the above recommendations taken into
consideration.

After clearing and stripping operations are complete, exposed subgrade soils should be scarified
to a minimum depth of 610 mm (24 in.) and compacted to at least 95 percent of the maximum
dry density as determined by AASHTO T-99, method C. Groundwater may be encountered at or
above the ground surface. Prior to placement of the geogrid, the subgrade should be uniform and
free of mounds or depressions.

The wetlands embankment fill should consist of select borrow meeting the requirements of FP-
03, Section 704.07. The liquid limit of the select borrow should not exceed 30. The material
should meet the following gradation requirements.

Sieve Size Percent Passing
(Square Openings) by Weight
76 mm (3 in.) 100
25 mm (1 in.) 70-100
4.75 mm (No. 4) 30-70
0.075 mm (No. 200) 0-5

Fill material should be placed and compacted in general accordance with Section 5.8.4, which
references the appropriate FP-03 section.

5.4 CULVERTS

Several culverts are proposed to facilitate drainage across the roadway. The exact elevation of
the base of the culverts was not known at the time this report was written.

5.4.1 Wetlands Embankment Culverts

We understand arch culverts supported on strip footings will be used to provide flow pathways
for the wetlands through the embankment. As discussed previously, prior to the placement of the
arch culverts the embankment should be constructed using temporary corrugated metal pipe
culverts or the equivalent. The temporary culverts should be placed at the same locations as the
arch culverts. The embankment should be allowed to settle at least 90 percent before the
temporary culverts are removed and replaced with the permanent arch culverts.

When the temporary culverts are removed, the area should be scarified and recompacted to a
depth of 0.6 m (2 ft.) below the toe of the embankment. This will provide a uniform building
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pad on which to support the arch culverts. The strip footings used for the arch culverts may be
designed based on an allowable bearing capacity of 71.8 kilo-Pascals (kPa, 1,500 pounds per
square foot; psf). The strip footings should have a minimum width of 0.3 m (1 ft.). The
temporary culverts can be designed based on a bearing capacity of 47.9 kPa (1,000 psf).
Foundations should be placed a minimum of 1 meter (3.28 feet) below adjacent ground to protect
against frost. Scour depth should be determined in accordance with the anticipated flows and
gradations performed on the near surface soils at the locations of the proposed culverts.

5.4.2 Roadway Culverts

We assume the base of the culvert will be situated within loose, silty sand or soft, sandy silt. The
culverts may be designed based on an allowable bearing pressure of 90.9 kPa (1,900 psf) within
the soft/loose layers.

The culvert areas should be stripped of vegetation, roots, old construction debris, and other
organic material. It is estimated that the depth of stripping will be on the order of 150 to 200 mm
(6 to 8 inches). The actual stripping depth should be based on field observations with particular
attention given to old drainage areas, uneven topography, and excessively wet soils. The
stripped areas should be observed to determine if additional excavation is required to remove
weak or otherwise objectionable materials. The soils should be scarified and recompacted
according to the recommendations presented in Section 5.7.

The culvert pads should be firm and able to support the construction equipment without
displacement. Soft or yielding materials should be corrected and made stable before construction
proceeds. The culvert pads should be proof rolled to detect soft spots, which if exist, should be
reworked. Proof rolling should be performed using a heavy pneumatic tired roller, loaded dump
truck, or similar piece of equipment weighing approximately 25 tons. Proof rolling is intended
to achieve additional compaction and to locate unstable areas. The proof rolling operations
should be observed by a geotechnical engineer or his representative.

5.5 MECHANICALLY STABILIZED EARTH RETAINING WALLS

Mechanically stabilized earth walls (MSE walls) consist of alternating layers of backfill soil and
reinforcing material with facing elements. Commonly used reinforcing elements include welded
wire mesh, metal straps, and geogrids. The maximum vertical spacing of the reinforcing
elements is 600 mm (2 ft.). Reduced vertical spacing may be needed depending on the strength
of the reinforcing material selected and other parameters. If geogrids are selected, long-term
creep characteristics, durability characteristics, and installation damage should be taken into
consideration in product selection and in determining long-term design strength characteristics.
Pre-cast concrete members (panels or block) and welded wire mesh are widely used as facing
elements.

Many MSE wall systems are available as proprietary wall systems. These systems are typically
constructed on a “design-build” (DB) basis using the manufacture’s design calculations. The
DB contractor should determine the final design of the MSE walls based on the parameters given
within this report. MSE walls should be designed and constructed in accordance with SCR —
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255, as provided by CFLHD. This specification supercedes the FP-03, Section 255
specifications. The walls should be designed for an acceleration coefficient of 0.07.

As previously summarized in Table 1, six MSE walls are currently proposed along the
alignment. For this investigation, Kleinfelder was requested to perform external global stability
and bearing capacity calculations for the proposed walls. The computerized program MSEW,
developed specifically for the FHWA, was used for the analyses. Sufficiently high values were
used for reinforcement strength so that the external stability of the wall could be analyzed. As
such, modes of failure shown in the design calculations (Appendix F), including internal slope
stability, pullout resistance, sliding stability, and wall connection resistance are not appropriate
for this stage of design and should be analyzed once the reinforcement material and wall system
1s selected.

We based our global (deep-seated) slope stability model on results of subsurface explorations,
geologic interpretations, assumed soil shear strengths and groundwater levels. A uniformly
distributed dead load of 12 kPa (250 psf) was distributed at the crest of the roadway embankment
to simulate construction or vehicular traffic. We generally assumed that the retained soils behind
the reinforced zone have a friction angle of 30 degrees. In addition to the static analyses, a
seismic force simulated by a horizontal force equivalent to an earthquake acceleration of 0.07 g
times the mass of the potential sliding soils was used for our slope stability analysis.

Several of the planned MSE wall locations are situated at the mid-slope of existing marginally
stable slopes. Our iterative bearing capacity and slope stability analyses indicated that the length
of the reinforced soil zone often had to be lengthened beyond the standard minimums and/or the
slope geometry and height of the wall had to change to maintain acceptable factors of safety. A
summary of our results is presented in Table 14 and Table 15. Discussions for each MSE wall
are presented in the following subsection.

Table 14 — Summary of MSE Global Slope Stability and Bearing Capacity Evaluation

Parameters Required to Maintain Bearing
Msstfti‘::,:“ Capacity Factor of Safety > 2.5 and Global
. Downslope Static Slope Factor of Safety >1.3
Critical | O8Il | 1 ohination
V wall Length of
Section : Below Toe Horiz. | Length of | Reinforced
Height, Wall
To - Analyzed m (ft) of MSE Height Bench | Reinforced Zone *
Wall V:H m (gft) at Toe Zone Height
m (ft) m (ft) Ratio
m or ft
24700 | 24760 | 24720 |40q31)| 12 (14691) 3.1010) | 49016.1) | 10*H
44220 | 4+240 | 4+220 |6.3(20.7) 1:2 (72'56) 45(15) | 7.6(25) 1.0 *H
4+840 | 4+920 | 4+900 |80(262)|  1:3 (286'02) 2065) | 57(187) | 07*H
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Table 14 — Summary of MSE Global Slope Stability and Bearing Capacity Evaluation

Parameters Required to Maintain Bearing
MSSt]:tW:“ Capacity Factor of Safety > 2.5 and Global
10 .. Downslope Static Slope Factor of Safety > 1.3
i Original 8 s
Critical Wall Inclination Length of
Section . Below Toe Horiz. | Length of | Reinforced
Height, Wall
To | From Analyzed m (ft) of MSE Heieht Bench | Reinforced Zone *
WAl vl |- (gft) at Toe Zone Height
m (ft) m (ft) Ratio
m or ft
6+120 | 6+140 6+140 | 5.1(16.7) 1:4 (15617) 1.5(5) | 3.6(11.7) 0.7*H
4.5 Already "
74060 | 7+220 7+140 | 4.5(14.8) Flat (14.8) Flat 3.2(10.4) 0.7 *H

Table 15 — Summary of MSE Factors of Safety

MSE Wall Station | 1002 T o e ety
To From Static Seismic Static Seismic
2+700 2+760 1.6 14 2.5 2.1
4+220 4+240 1.5 1.3 2.5 2.1
44840 4+920 1.3 1.1 2.8 2.0
6+120 6+140 1.6 1.4 3.6 2.3
7+060 7+220 1.9 1.7 3.7 24

Sta. 2+700 to Sta. 2+760: Based on the very loose to loose silty sand encountered near the base
of the proposed wall in Boring MSE-1, as indicated by a SPT N’ value of 3 blows per foot at a
depth of 3.3 m (11 feet), the initial local shear bearing capacity analysis with a 1:2 (V:H)
downslope below the base of the wall resulted in an inadequate FS. A reinforcement zone about
3 times the height of the wall would be required to achieve a FHWA recommended FS of at least
2.5. In lieu of significantly changing the roadway geometrics, we recommend that the height of
the wall be increased from the original plans such that the toe of the wall is buried an extra 0.9 m
(3 ft). This will facilitate a placement of a 3 m (10 ft.) wide horizontal bench between the front
of 2 4.9 m (16.1 ft) wall and the 1:2 (V:H) downslope. Using this modified wall geometry, the
subsequent analyses indicate that acceptable FS values can be achieve with a reinforced zone of
at least 1.0 times the height of the wall.

Sta. 44220 to Sta. 4+240: Very loose to loose silty sand was encountered in the upper meter of
boring MSE-2, as indicated by a SPT N’ value of 4 blows per foot. A friction angle of 30
degrees and cohesion of 9.6 kPa (200 psf) was modeled for the foundation soil. The initial local
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shear bearing capacity analysis with a 1:2 (V:H) downslope below the base of the wall resulted
in an inadequate FS, requiring a reinforcement zone about 3 times the height of the wall to
achieve a FHWA recommended FS of at least 2.5. We recommend that the height of the wall be
increased to 7.6 m (25.0 ft) such that the toe of the wall is buried an extra 1.3 m (4.3 ft) from the
original plans. This will facilitate a placement of a 4.6 m (15 ft.) horizontal bench between the
front of the wall and the 1:2 (V:H) downslope. Using this modified wall geometry, the
subsequent analyses indicate that acceptable FS values can be achieve with a reinforced zone of
at least 1.0 times the height of the wall.

Sta. 4+840 to Sta. 4+920: Based on the soft silt and medium dense silty sands encountered in
borings MSE-3 and MSE-4, a friction angle of 30 degrees and a cohesion of 7.2 kPa (150 psf)
was modeled for the foundation soil. Using the planned 8.0 m (26.2 ft) high wall geometry with
a 2 m (6.5 ft.) bench below the base of the wall followed by a 1:3 (V:H) downslope, an
acceptable bearing capacity and deep-seated slope stability FS values were achieved with a
reinforced zone of at least 0.7 times the height of the wall.

Sta. 6+120 to Sta. 6+140: Medium dense silty sands were encountered in boring MSE-5, which
was completed at the crest of the planned 5.1 m (16.7 ft) MSE wall. Groundwater was
encountered at a depth of about 3.1 m (10 ft) below the proposed toe of the wall. Based on the
boring profile, a friction angle of 34 degrees and cohesion of 2.4 kPa (50 psf) was modeled for
the foundation soil. Based on the planned wall geometry with a 1.5 m (5 ft.) bench below the
base of the wall followed by a 1:4 (V:H) downslope, an acceptable bearing capacity and deep-
seated slope stability FS values were achieved with a reinforced zone of at least 0.7 times the
height of the wall.

Sta. 7+060 to Sta. 7+140: Based on the post 30 percent drawing, this wall has been removed.
However, the design for the MSE wall in this section has been included as an alternative to the
cut slope, which is unstable as discussed in Section 5.5. Medium dense silty sands were
encountered in borings MSE-6 and MSE-7, which was completed at the toe of the slope near Sta.
7+100 and Sta. 7+180, respectively. A friction angle of 34 degrees and cohesion of 2.4 kPa (50
psf) was modeled for the medium dense silty sand foundation soil. Groundwater was
encountered at a depth of about 1 m (3.3 ft) below the proposed toe of the wall, but was modeled
at the wall toe to account for seasonal fluctuations. Based on the boring profile, a friction angle
of 34 degrees and cohesion of 2.4 kPa (50 psf) was modeled for the foundation soil. Based on
the planned 4.5 m (14.8 ft) high wall geometry, an acceptable bearing capacity and deep-seated
slope stability FS values were achieved with a reinforced zone of at least 0.7 times the height of
the wall.

5.5.1 Site Preparation

Surface preparation and subgrade preparation should be conducted in accordance with sections
5.8.1 and 5.8.2 of this report. The MSE walls should be constructed in accordance with the SCR,
Section 255. Select granular fill should be used as the reinforced backfill material. Onsite soils
may be used if they classify as an A-2-4 material or better. Meaning the percent passing the
#200 sieve should not exceed 35, the liquid limit should not exceed 40, and the plasticity index

should not exceed 10. In addition, the material should have a minimum friction angle of 34
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degrees, when compacted in accordance with Section 5.8.4. The wall designer should take this
material type into consideration for drainage and durability when designing the MSE walls. As
an alternative, the contractor may import select backfill meeting the FP-03, Section 704.10
specifications for the MSE walls.

5.5.2 Constructability of the MSE Walls

The MSE wall sections were analyzed for the short-term stability of the cut slopes required for
the construction of the MSE walls. A friction angle of 30 degrees and cohesion of 2.4 kPa (50
psf) was modeled for the exposed soil. A factor of safety of slightly more than 1 was used.
Based on these parameters, the following general recommendations apply for temporary cuts
used during construction only.

1. ForH=0to4.6 m (0to 15 ft.), Max. cut inclination = 1:1 (V:H)
2. ForH=4.6109.1 m (15 to 30 ft.), Max. cut inclination = 1:1.25 (V:H)
3. ForH=9.1t012.2 m (30 to 40 ft.), Max. cut inclination = 1:1.5 (V:H)

5.6 Cut AND FILL SLOPE STABILITY

Prior to selecting “critical” sections for slope stability and settlement analyses, we reviewed
roadway design drawings, boring logs, and laboratory tests results. We selected critical sections
after considering the over-all height of the each embankment or cut, the amount and thickness of
new fill where applicable, and the relative density or relative stiffness of the underlying soils. A
total of 20 cut slope sections and 7 fill slope sections were selected for analysis. Critical slopes
were identified as having a minimum inclination of 1:2 (V:H), a minimum slope height of about
4.6 m (15 ft.), and a new fill thickness of 1.5 m (5 ft.) or greater. In areas where there were
multiple cross sections with slope heights greater than about 4.6 m (15 ft.) and/or fills greater
than 1.5 m (5 ft.) in depth, the section with the highest slope was selected for analysis. No slope
stability analyses were performed for slopes constructed at a height of less than 4.6 m (15 ft.)
within reasonably good soils. Based on the relative uniformity of the soils encountered across
the alignment these slopes are considered stable. The exception is slopes having an inclination
steeper than 1:2 (V:H). These slopes were analyzed on a case-by-case basis.

5.6.1 Cut Slope Stability

We evaluated each of the critical sections independently using available site-specific data. Table
16 summarizes the results of our cut slope stability analyses.

Table 16 — Summary of Cut Slope Stability Analyses

. . Critical Proposed F f

Station Limits Height Crltl.cal Height S.lope. actor of Safety
m (ft) Station Inclination
m (ft) (V:H)
) Static | Seismic
1+880R to 1+960R 4=246 1+920R 9.6 (31.5) 1:2 1.7 14
(13.1-31.5) ) ’ ) ' )
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Table 16 — Summary of Cut Slope Stability Analyses

Project No. 35321

. .o Critical Froposed F f Saf
Station Limits Height Crm.cal Height S.lope. actor of Safety
m (ft) Station m (ft) Inclination
(V:H) Static | Seismic
14-88 ,
2H020R 024220k |, $7)C% | 2HI20R | 8.8(289) 12 18 1.5
18-8.1
+ + -
2+440L 10 24540L | (g5 "pc o | 24S00L | 8.1(266) 12 1.6 1.4
31-13 _
24600L t0 24720 | () "' | 24660L | 13 (427) 12 1.6 1.4
19-54 _
24960L 1o 3+120L | (710 | 34060L | 5.4(17.7) 12 1.8 1.5
2-64 .
3200Lt034260L | (o0 | 3260l | 64 ) 12 1.8 1.5
3-5 .
3H360L 10 34500L | o S0 | 3H2L |5 (164) 12 19 1.7
34660L to 3+700L | 4799 | 316601 | 69(22.7) 12 1.7 1.5
(14.4-22.7) o s ' ' ‘
34780L to 3+920L | 02764 1 sigoor | 6421 12 2.7 23
(1.6-21)
4+100L to 442001 | 347163 | svia0r | 163(535) |  1:15 1.4 1.2
(11.2-53.5) 2 P 1 : :
4+240L to 4+420L | 28134 | 4800 | 154 (50.6) 1:2 1.9 1.6
(9.2 - 50.6) o {dl : : ‘
4+540L/R to 4+680L/R (15'2‘_2';‘) 44+640L | 6.4 (21) 12 24 | 21
14-75 _
AL 10 4900L | [ FTIS | 4BGOL | 7.5 (246) 1:1 1.1 1.0
2-7 ,
S+020Lto SHOBOL | (£7 0 | S¥060L | 7(30) 12 22 1.9
15-56 _
SH120L105+280L | ST | 42400 | 5.6(184) 12 24 | 21
3-10.8 .
6+640L 10 6+740L | Jo nc | 6+700L | 10.8(354) | L:LS 13 1.2
3-58 .
6+800L10 6+900L | o' 70 | 6+840L | 5.8(19) 1:2 2.0 1.7
2-42 _
6+940L10 6+960L | (€77 | 6+940L | 42(138) 12 22 1.9
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Table 16 — Summary of Cut Slope Stability Analyses

. g Critical | TTOPOsed | I
Station Limits Height Cl'ltl‘cal Height S.lope. actor of Safety
m (ft) Station Inclination
m (ft) (V:H)
' Static | Seismic
74060L to 7+200L | 287218 1 aii40 | 218 (719) 101 08 | 07
92-71.5) B LT : : ‘
74260L to 7+300L | 28763 1 700601 | 6.3 (20.7) 12 1.8 15
(9.2-20.7) 3(20. : : '

As shown in Table 16, the cut slopes analyzed between 4+740L to 4+900L and 7+060L to
7+200L do not have acceptable factors of safety (at least 1.3 for static and 1.1 for seismic). We
recommend these slopes be reevaluated. Possible alternatives include

1. Using a MSE walls in conjunction with a 1:1 (V:H) slope, or
2. Flattening the slopes to 1:1.5 (V:H); or
3. Placing a retaining wall or soil nail wall along the base of the cut slope side.

If a MSE wall on the right side of the roadway is used in conjunction with a cut slope on the left
side of the roadway, a slope inclination of 1:1 (V:H) should be limited to a slope height of 4.6 m
(15 ft.) or less. Additionally, the MSE wall may be coupled with a 1:1.5 (V:H) cut slope, which
would allow for greater slope height.

We understand that flattening the slopes to 1:1.5 (V:H) would cause the slopes to extend the
height of the existing slopes. However, the use of a 1:1.5 (V:H) cut slope in conjunction with a
MSE wall along the right side of the road or a retaining wall placed at the toe of the cut slope
would reduce the height of the cut.

Alternatively, a retaining wall or soil nail wall may be used instead of a significant cut slope. As
stated previously, a retaining wall or soil nail along the left side can be used in conjunction with
a MSE wall on the right side or a 1:1 or 1:1.5 (V:H) cut slope extending from the top of the wall.

Kleinfelder should review whichever alternative is selected prior to the alternative being
approved for construction.

5.6.2 Fill Slope Stability

For the fill slopes, we assumed that the material obtained from the proposed cut sections will be
used as fill material within the fill sections. In general, this material will consist of silty sand
with gravel. Some layers of predominately silty material were encountered in the borings. This
material should be blended with the more granular material prior to use as fill. Specifications for
type of fill material and placement is discussed in Section 5.8. We modeled the general fill with
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strength parameters of friction (¢) of 32 degrees and cohesion of 2.4 kPa (50 psf). Table 17
summarizes the results of our fill slope stability analyses.

Table 14 — Summary of Fill Slope Stability Analyses

. . Critical Slope Fact f Safet
Station Limits Height Cntl'cal Height Inclination actor of Safety
m (ft) Station . L.
m (ft) (V:H) Static | Seismic
2+560R to 2+620R (51 98_‘146'91) 2+620R | 4.9 (16.1) 12 1.7 14
2+780R to 2+800R (82'25_—;15'61). 2+780R | 4.7(15.1) 1:2 1.7 1.5
3+140R to 3+340R (2'26__261';1 3+240R 521 12 1.6 1.4
3+940R/L to 4+080R/L (92é8_‘312°8) 4+060R | 10 (32.8) 1:2 1.7 1.4
4+160R to 4+200R (8 i} ig";) 4+160R | 124(40.7) | 12 16 | 13
4+700R to 5+060R! © 0__13 7) 4+820R 6 (19.7) 1:2 1.7 1.5
6+000R to 6+160R> (20.68—_274'56) 6+160R | 7.5(24.6) 1:2 1.7 1.4
Notes: '
! Excluding station 4+840 to 4+920, where an MSE wall is proposed. MSE walls are discussed
in Section 5.4.
% Excluding station 6+120 to 6+140, where an MSE wall is proposed. MSE walls are discussed
in Section 5.4.

We anticipate the majority of the soils encountered along the alignment will be reusable as
engineered fill after clearing and grubbing is completed to clear and dispose of topsoil, grass,
organic material and other unsuitable material. In general, mixtures of sand, gravel, cobbles,
rock fragments, and low-plasticity silt or clay are anticipated along the alignment and may be
used as engineered fill. We recommend placing and compacting engineered fill in accordance
with Section 5.8. Conventional soil fill and rock fill slopes should be constructed according to
FP-03, Section 204.

Existing embankment fill slopes or natural slopes steeper than 1:3 (V:H) should be keyed and
benched in accordance with FP-03, Section 204.09(d) prior to placing new embankment fill.
Keyways should extend into firm, undisturbed soil and/or rock. Soft, loose, or otherwise
unsuitable subgrade soils should be over excavated and replaced with compacted engineered fill.
Benches should be at least 0.9 m (3 ft.) high and of sufficient width to allow equipment to place
engineered fill in near horizontal lifts. This is especially important for narrow “sliver” fills.
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Prior to placing compacted fill within keyways, we recommend installing subdrains where
significant subsurface seepage is encountered. The actual subdrain requirements (including
location, lateral extent, and outlet conditions) will be evaluated by the project geotechnical and
civil engineers based on the actual site conditions encountered after scalping and excavating the
benches and keyways.

5.6.3 Fill Slope Settlement

We conducted settlement analyses where soft to medium stiff soils were identified in the boring
logs and/or where large fills (approximately 3 m (10 ft.) or greater in thickness) were identified
on the roadway design drawings. In areas where there were multiple cross sections with fill
depths greater than about 3 m (10 ft.), we evaluated the section with the most fill. Settlement
analyses were limited to the fill slopes identified as critical sections.

Table 18 presents estimated settlements of the subgrade soils due to the applied stress of the new
embankment fill at selected locations. We expect settlement of granular and dry to slightly moist
soils to be immediate and to occur during construction. Due to the partial widening of the
existing embankment at several locations, the vertical fill thickness is often significantly less
than the height of slope from the toe to crest. Fifteen slope cross-sections were also identified as
potentially “critical” with regards to consolidation settlement. (The critical sections assessed for
potential settlement were not necessarily the same critical sections as previously evaluated for

global stability.)

Table 18 — Summary of Settlement Analysis
Critical
Fill Critical Fill Estimated
Station Slope Height | Thickness Critical | Height | Thickness | Settlement
Limits m (ft) m (ft) Station m (ft) m (ft) mm (in)
2+560R to 1.8-4.9 06-1.1
2+620R (5.9-16.1) 2-13.6) 2+620R [4.9(16.1) | 1.1(3.6) 23(0.9)
2+780R to 25-46 03-21
2+800R (82-15.1) 1-7) 2+780R [ 4.7(15.1) | 2.1(6.9) 48 (1.9)
3+140R to 0.6-64 1-3.1
3+340R 2-21) (33-102) 3+240R 5(21) 3.1(10.2) 66 (2.6)
3+940R/L to 28-10 1.7-84
4+080R/L (9.2-32.8) (5.6 27.6) 4+060R | 10(32.8) | 8.4(27.6) 135 (5.3)
4+160R to 0-124 0-1.2 12.4
4+200R (0 -40.7) ©-39) | ¥R | uoqy | 1269 | 3002
4+700R to 0-6 0-29
5+060R 0-19.7) (0-9.5) 4+820R | 6(19.7) 2.9(9.5) 89 (3.5)
6+000R to 0.8-175 04-34
6+160R (2.6 - 24.6) (13-11.2) 6+160R | 7.5(24.6) | 3.4(11.2) 66 (2.6)
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Due to the granular nature of the soils, most of the settlement is expected to occur during
construction. Where the settlement is greater than 77 mm (3 inches), the rate of consolidation
can take longer than time needed for the construction of the slope. Where more than 77 mm (3
inches) of settlement is expected (Stations 3+940R/L to 4+080R/L and 4+700R to 5+060R), it is
estimated that 90 percent settlement will occur in less than 1 month after the completion of the
slope.

5.7 PAVEMENT DESIGN

The pavement design calculations were performed using the procedures outlined by the
American Association of State Highway and Transportation Officials (AASHTO). The
following parameters and the assumed values were used for the design:

e Reliability of 75%

e Opverall deviation of 0.49

¢ Drainage coefficients of 1.0

» Structural coefficients of 0.44 for asphalt and 0.14 for aggregate base course
e Initial serviceability of 4.2

¢ Terminal serviceability of 2.5

e Design life of 20 years

e Average daily traffic of 389 in 2002 and 811 in 2026

e Traffic breakdown: 98% passenger cars
1% 3-axle trucks
0.5% 4-axle trucks
0.5% 5-axle trucks

¢ Directional distribution of 60 percent

We calculated a growth rate of 2% based on the average daily traffic counts for 2002 and 2026.
Based on the above values, total design Equivalent Single Axle Loads (ESAL’s) were computed
to be 108,595.

In terms of soil support parameters, eight R-value tests were conducted on bulk samples
collected from the top 1.5 m (5 ft.) of borings B-1, B-3, B-5, B-10 through B-13, and MSE-1.
These locations where selected to provide representative R-values along the alignment. The
results of these laboratory tests are included in Appendix D and summarized in Table 19. Based
on these results we selected an R-value of 44 (equivalent to a soil Resilient Modulus of 6.7 kPa
(9,820 psi)) to be used in the pavement design. The R-value selected was based on an average
R-value, minus % the standard deviation.
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Table 19 — Summary of R-value Test Results

Boring Depth R-Value
B-1 Otol.5m(5ft.) 51
B-3 Otol.5m(5 fi.) 51
B-5 Otol.5m(5f.) 45
B-10 Otol.5m(5ft.) 67
B-11 Otol5m(5ft.) 32
B-12 0Otol.5m(S &) 39
B-13 Otol.5m (5 f.) 56

MSE-1 Otol.5m(5ft.) 57

On-site pavement can consist of a section consisting of an asphaltic concrete pavement (AC)
surface layer over an aggregate base course (ABC). In the following figure, we have provided a
suggested flexible pavement section for the given parameters. The following section has a
structural number of 2.16.

75 mm (3”) AC

b
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T T e T T Th T T
LR Ly
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’4
150 mm (6”) Scarified ’.
& Recompacted Soil >
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>y
> >
> ?
> 2>
22

The above section provides the minimum pavement section of AC over ABC as set forth by
CFLHD. The minimum pavement section shown above provides a structural number of 2.16,
which is greater than the structural number (1.97) determined based on the selected R-value.
Therefore, an additional analysis was completed to determine the minimum R-value needed to
support the given traffic using the minimum pavement section. The minimum R-value needed is
37 (equivalent to a resilient modulus of 5.38 kPa (7,740 psi). Therefore, the subgrade soils need
to have an R-value of 37 or higher when compacted to at least 95 percent of the maximum dry
density as determined by AASHTO T-99, method C. If the subgrade soils encountered during
construction do not meet this requirement, at least 610 mm (24 in.) should be removed and
replaced with general fill (refer to Section 5.8.3) that has minimum R-value of 37 when
compacted to 95 percent of the dry density as determined by AASHTO T-99, method C.
Compaction of the subgrade is discussed in more detail in Section 5.7.1.
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The following sections provide recommendations for the subgrade, aggregate base course, and
asphalt.

Since, one pavement section is recommended. A life cycle cost analysis has not been completed.
We understand Parsons, Brinkerhoff, Quade, and Douglas will provide the initial quantities and
cost estimate for the pavement section recommended.

5.7.1 Subgrade

The subgrade should be scarified to a minimum depth of 150 mm (6 in.) and recompacted to a
density not less than 95 percent of the maximum dry density and within 2 percent of the
optimum moisture content as determined by AASHTO T-99, method C. The subgrade should
conform to FP_03, Section 204.

The subgrade materials consist of sand, gravel, and silt in varying proportions. Based on the
Federal Aviation Administration (FAA) Airport Pavement Design and Evaluation manual, the
subgrade soils classify as soil frost group FG-4, with approximately 610 mm (24 inches) of frost
penetration. Though the frost group indications a high potential for frost heave, due to the fines
consisting of silt and the relatively dry weather conditions of the area, we do expect a significant
potential for frost heave. However, where groundwater is relatively shallow, there is a potential
for significant frost heave. In addition, water infiltration into the subgrade will reduce the R-
value. Therefore, where influxes of water, due to shallow groundwater or proposed drainage
pathways, are possible the roadway subgrade, base material, and surface course should be graded
to provide positive drainage away from the center of the roadway as shown in the following
figure.
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—

Subgrade

The subgrade should be firm and able to support the construction equipment without
displacement prior to constructing the pavement section. Soft or yielding subgrade should be
corrected and made stable before construction proceeds. The subgrade should be proof rolled to
detect soft spots, which if exist, should be reworked. Proof rolling should be performed using a
heavy pneumatic tired roller, loaded dump truck, or a similar piece of equipment weighing
approximately 25 tons. Proof rolling is intended to achieve additional compaction and to located
unstable areas. The proof rolling operations should be observed by a geotechnical engineer or
his representative.
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There will be shrinkage losses when excavating and compacting the on-site soils and crushed
tuff. For design estimates, we anticipate that shrink/swell from bank yards to compacted yards
for soil and weathered tuff materials will be less than 5% shrink/swell.

5.7.2 Aggregate Base

The aggregate base course should consist of material meeting the FP-03, Section 703.05, Type D
material specifications. The following gradation requirements should be met as determined by
AASHTO T-27 and T-11.

Sieve Size Percent Passing
(Square Openings) - by Weight
25 mm (1 in.) 100

19 mm (3/4 in.) 86 — 100 (£6)

9.5 mm (3/8 in.) 51 - 82 (x6)

4.75 mm (No. 4) 36 — 64 (£6)
0.425 mm (No. 40) 12 - 26 (+4)
0.075 mm (No. 200) 4 -7 (£3)

The aggregate base should not have a liquid limit exceeding 25. The aggregate base course
should be compacted to a minimum of 95 percent of the maximum dry density as determined in
accordance with AASHTO T-180, method D. Moisture content, at the time of compaction,
should be within 2 percent of the optimum moisture content. The aggregate base course should
be place and compacted in accordance with FP-03, Section 301.

The onsite soils will not meet the above requirements for aggregate base. The aggregate base
will need to be imported from offsite. We understand Parsons, Brinkerhoff, Quade, and Douglas

will identify possible aggregate suppliers.

5.7.3 Asphalt

We understand CFLHD prefers to use Superpave as the asphaltic concrete section. The
Superpave should conform to FP-03, Section 401. Based on New Mexico Department of
Transportation’s (NMDOT) Pavement Type Selection and Design Policy, the asphalt binder
should have a performance grade of 64-22. This value was selected based on the site’s relative
proximity to Jemez Springs, which has published performance grade values.

The mineral aggregate within the asphalt should conform to FP-03, Section 703.17. The
bituminous material and aggregate proposed for use in construction by the contractor should be
used in the mix design.

5.8 EARTHWORK

The following sections address the earthwork necessary for construction. However, the
construction of the fill embankments within the wetlands will require different specifications,
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due to shallow groundwater. Refer to section 5.3.5 for specifications relating to the construction
of embankments within the wetlands.

5.8.1 Surface Preparation

Vegetation, debris, existing structures, asphalt and any other deleterious materials should be
removed from throughout the proposed alignment prior to placement of fill or roadway
embankment in accordance with FP-03, Sections 201 and 203.

5.8.2 Subgrade Preparation

Subgrade preparation should be completed in accordance with FP-03, Section 204.09. After
clearing and stripping operations are complete, exposed subgrade soils in areas to receive
structural fill or pavement should be scarified to a minimum depth of 150 mm (6 inches),
moisture conditioned to within 2 percent of optimum moisture content, and compacted in
accordance with the recommendations presented below under Section 5.8.4, “Compaction
Requirements”. Moisture conditioning of the subgrade soils, as well as fill soils may consist of
the addition of water and/or may include drying of the soils.

The subgrade should be firm and able to support the construction equipment without
displacement prior to constructing the pavement section. Soft or yielding subgrade should be
corrected and made stable before construction proceeds. The subgrade should be proof rolled to
detect soft spots, which if exist, should be reworked. Proof rolling should be performed using a
heavy pneumatic tired roller, loaded dump truck, or a similar piece of equipment weighing
approximately 25 tons. Proofrolling is intended to achieve additional compaction and to located
unstable areas. The proof rolling operations should be observed by a geotechnical engineer or
his representative.

5.8.3 General Fill

The general fill may consist of unclassified borrow as defined by FP-03, Section 704.06. This
material should have a soil classification of A-1, A-3, or A-2-4, as determined by AASHTO M-
145. We recommend the maximum particle size deviate from the specification and be limited to
75 mm (3 inches). Most of the soils encountered during this investigation will meet the above
requirements. However, some layers of A-4 material was encountered, this material can be
blended with other onsite materials to produce a material suitable for use as fill. The general fill
should be placed in accordance with the recommendations presented in Section 5.8.4,
“Compaction Requirements”.

5.8.4 Compaction Requirements

We recommend that structural fill be spread in layers not exceeding 200 mm (8 inches) in
thickness, moisture conditioned as necessary and compacted. The moisture content of the fill
during compaction should be within 2 percent of optimum moisture content. A density of not
less than 95 percent of maximum dry density should be obtained for the native soils and
structural fill.
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The optimum moisture content and maximum dry density for each soil type used should be
determined in accordance with AASHTO T-99, method C (FP-03, Section 204.11).

5.8.5 Erosion Control

Native vegetation should be reestablished in all areas disturbed by construction activity. The
primary objective of revegetation efforts is the mitigation of site erosion. Mulching and seeding
should commence immediately following completion of construction operations.

Cut and fill slopes at 1:2 (V:H) and steeper (except undisturbed tuff) should be stabilized using
rock rip-rap, concrete, anchored fabric seeded within native grasses, native shrubs, or other
erosion control materials to prevent soil erosion. Slopes flatter than 1:2 (V:H) should be
stabilized with native seed mixes that meet the requirements of the CFLHD.

5.8.6 Weather Limitations

Structural fill should not be placed when the atmospheric temperature is below 3 degrees Celsius
(35 degrees Fahrenheit). When the temperature falls below 3 degrees Celsius (35 degrees
Fahrenheit), all areas of completed work should be protected against detrimental effects of
ground freezing and any areas damaged by freezing should be reconditioned and compacted in
conformance with the above requirements.

5.8.7 Construction Observation & Testing

A representative of the geotechnical engineer should provide continuous on-site observation and
testing during placement of bedding material, backfill, structural fill, asphalt pavement, and
aggregate base course to document compliance with the recommendations contained herein. It is
recommended that the tests of the material be made at the minimum rates as specified by FP-03.

5.9 SITE DRAINAGE & MOISTURE PROTECTION

Post-construction moisture increases in the subsurface soils would create some decrease in the
design life of the roadway. Thus, careful site drainage and moisture protection are considered
important for the satisfactory performance of the roadway. All utility trenches should be
backfilled with compacted, structural fill. Special care should be taken during installation of
water and sewer lines to reduce the possibility of leaks.

5.10 CONSTRUCTION CONSIDERATIONS

Based upon the information collected from the twenty-four exploratory boring drilled for the
project, the soils to be encountered during earthwork operations are only slightly cemented and
the tuff bedrock is considered to be soft and can be excavated with normal earthmoving
equipment. The results of the seismic refraction lines are included in Appendix E. However, the
density, degree of welding, and the general hardness of the tuff may vary requiring heavy ripping
and/or blasting in some areas. Refer to the seismic refraction survey (Section 2.2 and Appendix
E) for compression wave velocities tested at several locations. There will be shrinkage losses
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when excavating and compacting the on-site soils and crushed tuff. For design estimates, we
anticipate that shrink/swell from bank yards to compacted yards for soil and weathered tuff
materials will be less than 5% shrink/swell.

6 CLOSURE

6.1 LIMITATIONS

The recommendations contained in this report are based on our field explorations, laboratory
tests, and our understanding of the proposed construction. The subsurface data used in the
preparation of this report was obtained from the borings advanced during the field investigation
phase. Additional soil borings will need to be performed if the layout of the subject site is
substantially modified. It is anticipated that some variations in the soils will exist between the
boring locations. The nature and extent of variations may not be evident until construction
occurs. If any conditions are encountered at this site that differ significantly from those
described in this report, Kleinfelder should be immediately notified so that we may make any
necessary revisions to recommendations contained in this report. In addition, if the scope of the
proposed construction changes from that described in this report, our firm should also be
notified. This report was prepared in accordance with generally accepted standards of practice at
the time the report was written. No warranty, express or implied, is made. It is the Client’s
responsibility to see that all parties to the project including the Designer, Contractor,
Subcontractors, etc., are made aware of this report in its entirety. The use of information
contained in this report for bidding purposes should be done at the Contractor’s option and risk.

Other standards or documents referenced in any given standard cited in this report, or otherwise
relied upon by the authors of this report, are only mentioned in the given standard; they are not
incorporated into it or “included by reference” as that latter term is used relative to contracts or
other matters of law.

This report may be used only by the Client and/or his representatives only for the purposes
stated, within a reasonable time from its issuance. Land use, site conditions (both on- and off-
site) or other factors may change over time, and additional work may be required with the
passage of time. Any party other than the client who wishes to use this report shall notify
Kleinfelder of such intended use. Based on the intended use of the report, Kleinfelder may
require that additional work be performed and that an updated report be issued. Non-compliance
with any of these requirements by the client or anyone else will release Kleinfelder from any
liability resulting from the use of this report by any unauthorized party.
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APPENDIX A
Area of Investigation

The field investigation consisted of a surface reconnaissance and subsurface exploration
including drilling exploratory borings and excavation test pits. We drilled 24 exploratory
borings and logged them to depths ranging from about 1.8 to 18.4 m (6 to 60.3 ft.) below existing
grade. The logs of the test borings and test pits are presented in Appendix B. A Site Vicinity
Map showing the approximate project location is included as Figure A.1. A Site Plan showing
the boring locations is presented as Figure A.3 through A.13.
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THE UNIFIED SOIL CLASSIFICATION SYSTEM

Terminology Used to Describe Soils Relative to their Standard Penetration (N) in blows per foot (ASTM D1586)

Relative Firmness

Relative Consistency

Relative Density

SILTS, CLAYS &
COHESIVE GRANULAR S
(partially saturated)

Hard

OILS

N
50+

l MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
e\ Jo WELL-GRADED GRAVELS, GRAVEL -
CLEAN o 6" °d GW | SAND MIXTURES. LITTLE OR NO
GRAVEL GRAVELS Pl AL FiNER
A £ ORNO FINES) [* h e POORLY-GRADED GRAVELS
ITTLE OR NO FIN! :
GRAVELLY | "o %2y GP | GRAVEL-SAND MIXTURES, LiTTLE
I SOILS At ) OR NO FINES
COARSE GRAVELS WITH o SILTY GRAVELS, GRAVEL - SAND -
GRAINED | MORE THAN 50% e GM | si7mixTuRes
SOILS OF COARSE
FRACTION
RETAINED ON NO. 4{(APPRECIABLE AMOUNT| GeC CLAYEY GRAVELS, GRAVEL - SAND -
SIEVE OF FINES) CLAY MIXTURES
OO SW | WELL:GRADED SANDS. GRAVELLY
CLEAN SANDS SANDS, LITTLE OR NO FINES
l MORE THAN 50% SAND g
OF MATERIAL IS AND LITTLEOR NORNESY %, GP | POORLY-GRADED SANDS,
LARGER THAN NO. SANDY GRAVELLY SAND, LITTLE OR NO
200 SIEVE SIZE SOILS FINES
MORE THAN 50% SANDS WITH o T SM SILTY SANDS, SAND - SILT
I OF COARSE FINES RN MIXTURES
FRACTION VAR
PASSING ON NO 4 RPN
(APPRECIABLE AMOUNTY 7 i/*wr 375 CLAYEY SANDS, SAND - CLAY
SIEVE OF FINES) %///; SC | NixTures
IS,
I INORGANIC SILTS AND VERY FINE
ML | SANDSROCK FLOUR SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
7 INORGANIC CLAYS OF LOW TO
SILTS / Y CL MEDIUM PLASTICITY, GRAVELLY
AND LIQUID LiMIT T CLAYS, SANDY CLAYS, SILTY CLAYS,
FINE LESS THAN 50 i LEAN CLAYS
GRAINED CLAYS Lt Ll
SOILS [ OL | ORGANIC SILTS AND ORGANIC SILTY
- — — CLAYS OF LOW PLASTICITY
I MH INORGANIC SILTS, MICACEOUS OR
IATOMACEOUS FINE SANI R
MORE THAN 50%
gF MATERIAL IS SILIGSOILS
MALLER THAN NO v
200 SIEVE SIZE SILTS LIQUID LIMIT / CH INORGANIC CLAYS OF HIGH
AND GREATER THAN 50 / PLASTICITY
CLAYS 7/
MNAANANANY
MATATACAA] ORGANIC CLAYS OF MEDIUM TO
5] o] OH HIGH PLASTICITY, ORGANIC SILTS
] A
I é NEZNE7N
PEAT, HUMUS, SWAMP SOILS WITH
g HIGHLY ORGANIC SOILS PRDARY PT HIGH ORGANIC CONTENTS
o
¥
NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS
l PARTICLE SIZE LIMITS
CLAY SILT SAND GRAVEL COBBLES BOULDERS
I Fine | Medium | Coarse Fine | Coarse
0.002 mm #200 #40 #10 #4 3/4" 3" 12"

Very Stiff
Stiff

Medium Stiff
Soft

Very Soft

31-50

16-30

9-15
5-8
0-4

SILTS & CLAYS SANDS AND GRAVELS
(saturated or near saturated) (uncemented/cohesionless)
N N

Hard 30+ Very Dense 50+
Very Stiff 16-30 Dense 31-50
Stiff 9-15 Medium Dense 11-30
Medium Stiff 5-8 Loose 5-10
Soft 34 Very Loose 0-4
Very Soft 0-2

Y Initial Water Reading

Y Second Water Reading
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APPENDIX B
Boring Logs

Exploratory drilling of borings B-1 through B-8, B-11 through B-13, BR-2, BR-3, MSE-1, and
MSE-5 was accomplished using a truck-mounted CME-75 drilling rig equipped with a 82.6 mm
(3.25-inch) LD. hollow-stem auger. Borings BR-1, BR-4, MSE-2, B-9, MSE-3, MSE-4, B-10,
MSE-6, and MSE-7 were drilled using a CME-55 mounted on a CME-300 tracked carrier
equipped with a 82.6 mm (3.25-inch) LD. hollow-stem auger. Selected soil and rock samples
were obtained by a standard penetration test sampler, a 76.2 mm (3.0-inch) O.D., 61.5 mm
(2.42)-inch LD. ring lined sampler, and bulk samples from auger cuttings. The samplers were
driven with a 620 N (140-pound) CME automatic hammer free-falling through a distance of
762.0 mm (30.0 inches). The sampler driving resistance was recorded as the number of blows
per foot of penetration and is presented on the boring logs. Soil and rock samples from the
borings were classified in the field by the field engineer/geologist and each sample was packaged
and transported to our laboratory for further classification and testing.



Bl KLEINFELDER Boring Log
. | Started: 10/21/2003 Project Number Project Boring No.
5| Completed: 10/21/2003 35321 NM State Highway 126 B-1
Backfilled: 10/21/2003 | Rig Type: CME 75 Surface Elevation: { Logged By: T Retterer
Northing: 3972147 Easting: 345317 Location: 1+040, 6 m L
- E x » |& G- G samgle Groundwater
B | 3| Ble.S| gl |E | B | B2 |5 SPr7op 1m0 ke tanpe | [Dephmft) | How Date
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5 -‘E, 'g. '§. 2] g g -2 ; %‘ 2 ?"i g Z g & ___NR- No Recovery
58 38 G |5 & |SXBISS| 8% |3 = | 82 Visual Classification
0 - -
A SILTY GRAVEL (GM) - gray-brown, moist, medium
: SPT } 13 dense, fine to coarse grained gravel, with fine to
N - coarse grained sand, uncemented.
o LN SPT [ 18 (144 JNELNY L
) [P e~ o+ O o U [ [ AP U N ——
AVA adh T | @ Very loose, wet.
SPT | 3
g 1.8 m (6.0)

Total Depth 1.8 m (6.0"




B KLEINFELDER Boring Log et 1 of 1

o | Started: 10/21/2003 Project Number Project Boring No.
g Completed: 10/21/2003 35321 NM State Highway 126 B-2
Backfilled: 10/21/2003 | Rig Type: CME 75 Surface Elevation: | Logged By: T Retterer
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2 A % 2 | & G-GrabSample Groundwater
s |3 el 3 glele |2 a8 S, | [Dohm@ [ Mo [ owe
2EE s |g = |28 Bl EE (3 2 &% | E U-370.D. 242".D. Ring Sample none
'g _‘g _g' g : .“é %.g 2 g é d: 8 -g 2 g (& El;'- ilooégél':ér;;Walled Shelby Tube
] 5 =825 \ a 23
S&8 | 5 |5 & |edz(ss| 2T | & | &2 Visual Classification
0 d . .
= Sy ¢ 17g % SILTY SAND (SM) - gray-brown, dry to moist, medium
R Pt ol dense, coarse grained sand, some gravel,
e . uncemented.
e SPT | 18
- X SPT | 25
B B K ? SPT | 27 |’ R el ez
E T e R NS DD RS (RS et 1.8 m (6.0)

Total Depth 1.8 m (6.0")




B KLEINFELDER Boring Log ——
» | Started: 10/24/2003 Project Number Project Boring No.
5| Completed: 1072172003 35321 NM State Highway 126 B-3

Backfilled: 10/21/2003

Rig Type: CME 75

Surface Elevation:

I Logged By: T Retterer

Northing: 3972191

Easting: 344902

Location: 1+450, 8 m L

" E % 2 |& G-GrabSomple Groundwater
= 5 P - ° = CS - 3.5" |.D. Continuous Sampler ]
s 3| &le, S| 2| E E | B2 |% SPT-220D 138 1D Tube Sample Dept, i (ft) Hopy I
2E E ® |8 & 129 BloSl BE |5 > a ¥ g U-370D.242"1D Ring Sample 0.9 (3) 11:28:00 AM 10/21/2003
2= = 2 5| 2 |Es¢l25| &5 = 5 | 28 |§ s7-3 0.0. Thin-Walled Sheloy Tube
3€ 5 ¢l 2 |g22|B8| L3 |3 2 N |@ 2N
gz o 2 & £ 220 22| 2 :cs_ 7 EcS NR - No Recovery
Sa A G lal & |2<B(SS| a2 |5 = | &2 Visual Classification
0
SILTY SAND (SM) - gray-brown, moist, medium dense,
I SEL. 1 1L .1 12 BE B L e fine to coarse grained sand, with gravel, uncemented.
Y seT | 12
I B |
T - wr 7% 1.I'm (3.5) Wet, very loose.
............. SILT (ML) - gray, wet, very soft, low plasticity.
SPT |2
2 SPT 0
........... 123m 15

Total Depth 2.3 m (7.5%)




el KLEINFELDER

Boring Log Sheet 1 of 1
o, | Started: 10/21/2003 Project Number Project Boring No.
5 Completed: 1072172003 35321 NM State Highway 126 B-4
Backfilled: 10/21/2003 | Rig Type: CME 75 Surface Elevation: ‘ Logged By: T Retterer
Northing: 3972210 Easting: 344586 Location: 1+830,4 m R
- f; x5 | & G-GrabSample Groundwater
s | 3| el et |2 S, | [Peha@ ] [ b
SEE T [ £ |888|pZ| BE| S > | &2 |F U-370D.242 LD Ring Sampie 0.9 (3) 12.30:00 AM 10/21/2003
g = 2 |E| 2 |[EsSev (38| 25| S 28 | § ST-3"0.D. Thin-Walled Shelby Tube
§ £ £ 'é 2 B |22 2122 DE‘% £ i 8 |“__NR-NoRecovery
CT-I] S5 |5 & |22B (28| AL 5 = | &2 Visual Classification
0 . . .
L SILTY SAND (SM) - gray-brown, moist to wet, medium
] SPT | 10 dense, fine to coarse grained sand, with gravel,
JH. weakly cemented.
Spetser s el 9
\V4 Sk . .
1 . Low plasticity, 0.5 ft. (0.15 m) gray, wet, very soft silt
)( ST | 6 layer at 3 ft. (0.9 m).
ol B ﬁ Wet, very loose.
X SPT | "2
AR 1.8 m (6.0)

Total Depth 1.8 m (6.0")




il KLEINFELDER

Boring Log Sheet 1 of 1
» | Started: 10/21/2003 Project Number Project Boring No.
5| Completed: 10721/2003 35321 NM State Highway 126 B-5
Backfilled: 10/21/2003 | Rig Type: CME 75 Surface Elevation: l Logged By: T Retterer
Northing: 3972369 Easting: 344453 Location: 2+030,5m L
s : % 2 |8 G-GrabSample Groundwater
5| S | 8lc.Sl Slzo|E | B | B2 |5 Sr7ob 1w rube sampe | [Dephm(®) | How L
3E E T |8 |22 ey 2E| S > | &2 |E U-370D 242" 1D. Ring Sample none
T = = € _:_;. g8 2125 25| = B E S & ST - 3" 0.D. Thin-Walled Shelby Tube
E ;:} E‘ g. é £ 2'%_0 ,g E E*\:o el ‘Q 8 NR - No Recovery - =
Soa S (gl & |[dx®|20| a¥ |3 = ez Visual Classification
0 e
S P SILTY SAND (SM) - gray-brown, dry, medium dense, fine
o IR 1V A to coarse grained sand, with gravel, [Fill].
b oHHSPT [ 10 U , . " ;
R O ser | 8 |as | ww | m Dark brown, stiff to very stiff, fine to medium grained.
y EEH L
SPT 6
I s |° @ Some organics.
..................................................... 18m (60)

Total Depth 1.8 m (6.0")




B KLEINFELDER Boring Log Sheet Lof 1
» | Started: 10/22/2003 Project Number Project Boring No.
g Completed: 10/22/2003 35321 NM State Highway 126 B-6
Backfilled: 10/22/2003 | Rig Type: CME 75 Surface Elevation: [ Logged By: T Retterer
Northing: 3972770 Easting: 344474 Location: 2+500, 3.5 mR
=0 E 5 2, |& G-GrmbsSample Groundwater
5 3] Bleas| gla|E | 2 | 23|5 $7700 13010 e dampie | [DepRm(®) | Houwr Dt
$EE T (|5 ~ -3::53 0S| E2E | 3 > £w E- U-3"0D.242" 1.0 Ring Sample none
BE & 2 |§|l 2 |Es 2125 85 1= S £8 G ST-3'0.D. Thin-Walled Shelby Tube
3§.§ § ';:1 E— 2'5_0 _gg E‘\:b z ‘é g,_”:_ NR - No Recovery.
Ga A S |3 & |2ze|=8| a& |3 = | &2 Visual Classification
0 SILTY SAND (SM) - b dry, | fi di
- brown, dry, loose, fine to medium
Sl g Frswy 2 BB sl ole e grained sand, poorly graded, with gravel.
1 e
. :I.j X SPT s Jsa Light brown, fine to coarse grained.
S EEA
3L R N RSO
SN X SPT |- 8 {41 NP LNV oS -
4 L V0] ]
s {9 Trace cobbles.
LI L e T e O P
6 bl
o X e I Dry to moist, medium dense.
7 <
N With increased fine sand content, with increased fine
8 SPT | 25 1159 gravel content.
— S 8.1 m (26.5)

Total Depth 8.1 m (26.5")




I KLEINFELDER Boring Log ——
., | Started: 10/23/2003 Project Number Project Boring No.
5| Completed: 10/23/2003 35321 NM State Highway 126 B-7
Backfilled: 10/23/2003 | Rig Type: CME 75 Surface Elevation: ] Logged By: T Retterer
Northing: 3973645 Easting: 344828 Location: 3+440, 5m R
E s w  |& G-GrabSample Groundwater
8|5 B ls.s] glanlE | B EE ]S SO0 S e | [ Dephm () | How D
2 E E 5 || & [22&|eS| 2E |3 > | €2 |3 U-370D.242"LD. Ring Sample none
o= = L 5w |ESwl|5E| 8| o G 2& | § ST-3"0.D. Thin-Walled Shelby Tube
588 S |5 & |8LB|S5| &L 3 =z | &2 Visual Classification
R SILTY SAND (SM) - dark b d dium d
s - dark brown, dry, medium dense,
RREE X SPT.f 31413 L R with gravel, slight organic odor.
S O IS8 I o IEE I 0.6 m (2.0)
A . SILTY SAND (SM) - brown, dry, loose, fine to medium
K 1 grained sand, some gravel, with some coarse sand.
) X SPT L..6 |56 3.
p 200 R K :
3 — : : L L S T S S R
PR B O C N SO ORUUNY RVUUON IORUNS! DO
j‘-‘~_47 SPT | 6
5 4 .1 5.0m (16.5)

Total Depth 5.0 m (16.5")




B KLEINFELDER Boring Log Shesk or
o | Started: 10/23/2003 Project Number Project Boring No.
g Completed: 10/23/2003 35321 NM State Highway 126 B-8
Backfilled: 10/23/2003 | Rig Type: Track Rig Surface Elevation: | Logged By: T Retterer
Northing: 3974066 Easting: 344798 Location: 3+900, 10 m L
- E X » |2 G- GabSampe Groundwater
5 S Ble, S| @l 2 |F | 2 | 825 720D 13010 Tbe ample | |-DeBtm (R) How Date
SEE T (g & |[€cl|e%) BE(S > &% |2 U-3'0D 242"1D. Ring Sample none
BEE £ |5 2 1ES8¢2|38] 85| = G £S [& ST-3"0.. Thin-Walled Shelby Tube
g'-g_’g_ s |2 B E.gé .g% 2|2 F 37 [Z__NR-No Recovery
Ga a S |5 & |[@LB|SS| 82| 3 = | £2 Visual Classification
0 — . g
A Pl v SILTY SAND (SM) - brown, dry, stiff, with fine sand,
Al 3 SET - 10 62 L 3. some gravel, weakly cemented, low plasticity, with
B 500 500 51 = FUUURN NRURUON (SRR FUUPUROR! DRRUONOS B8 trace cobbles.
10" B | o maenl s sz s
g »f X SPT | 30 |89.
p 2 S U 0 SR SRR IR SRS SRR
..................... a0
""""" SILT (ML) - brown, dry to moist, very stiff, moderately
........ cemented, low plasticity, with gypsum nodules,
3 (possible Bandelier tuff).
X Gray, ash-like.
SPT --24- {202
Ut [ EFP=7r 9§ % e =Emespess Light brown, hard, with quartz crystals, with fine pumice.
X SPT v 19 }i7.
5 _|
SPT 47 1199
5.9 m (19.5)

Total Depth 5.9 m (19.5")




B KLEINFELDER Boring Log P
o | Started: 11/11/2003 Project Number Project Boring No.
g Completed: 11/11/2003 35321 NM State Highway 126 B-9
Backfilled: 11/11/2003 | Rig Type: Track Rig Surface Elevation: l Logged By: T Retterer
Northing: 3974570 Easting: 345190 Location: 4+560, CL
w E x » |g S Gapsame Groundwater
E Bl glo |z | 2885 Sossatomassree, | [Domn@) | How Dat
ST E T |8 = |2ed|e%| BF |3 > &% |Z U-3"0D.242"LD. Ring Sample none
B = 2 |f| 2 |ES¢2|38| 851w 3 28 | £ ST-3"0.0. Thin-Walled Shelby Tube
g._g.-_g & -éw g. E'ﬁé -EE E“a g g §N 9 __NR- No Recovery
Ga a2 S &l & |€x2|=S| 8= |3 = | £2 Visual Classification
0 . .
SANDY SILT (ML) - brown, dry, medium stiff, some
* organics, trace gravel, low plasticity, top 0.5 ft. (0.15
m) with high organic content..
G 8.5 - 1- NP NV..1 66
SPT
) N I O I < DO
1.4m (4.5)
N S R R TP S e SILTY SAND (SM) - red-brown, dry, medium dense, fine
to medium grained sand, with pumice, strongly
""""""" cemented, low plasticity, (possible Bandelier tuff).
2 bl e
.................................................... rim 80)
""""""""""""""""""""""""""" SANDY SILT (ML) - red-gray, dry, stiff, trace pumice,
..................................................... trace crystals, strpngly cemented, laminated,
3 XSPT 1. 15 186 (possible Bandelier tuff).
........ Cemented layers below 11 f. (3.4 m).
4 |
BB & o B o o faane - Fine, ash-like layer from 14.5 to 15 f. (4.4 to 4.6 m).
4.7m (15.5)

Total Depth 4.7 m (15.5")




B KLEINFELDER

Boring Log Sheet 1 of 1
o | Started: 11/12/2003 Project Number Project Boring No.
g Completed: 11/12/2003 35321 NM State Highway 126 B-10
Backfilled: 11/12/2003 | Rig Type: Track Rig Surface Elevation: l Logged By: T Retterer
Northing: 3975177 Easting: 345428 Location: 5+240, CL
. g v S = é H 4 E (C;S : :r%aé)‘ Is.aDr.nglsntinuous Sampler Depth, m (f.) Grou:::'ater Date
P 2 || S lees| S| E2~|E £ %.8 |'o SPT-2"0.D.1.36" 1.0, Tube Sample P, m (L
2 E E T (8 &= [E28|eS| 2E (S > a¥? |'S y-3"0.D. 2.42"|.D. Ring Sample none
b-Ddd 2 [ 2 |ESw|5El 85|53 5 28 1§ sT-3"0.D. Thin-Walled Shelby Tube
g’g =3 '§. 2 B |22 ; '? 2 %i E Z g [ NR-NoRecovery
1--) S & & B2 |S8| 2|3 = | £2 Visual Classification
0
SILTY SAND (SM) - brown, dry, very loose, fine to
SR | - medium grained sand, poorly graded, some gravel,
T P T [ some roots.
SFT. [poLov Gray-brown, very dense, weakly cemented, with
------ moderately to highly cemented seams.
1 vy T T O P N T
Ll Light brown, loose, fine to coarse grained sand.
SPT | "5 |49 27
% A B I . T e O T 1.8m(6.0|)

Total Depth 1.8 m (6.0")




B KLEINFELDER

Boring Log Sheet 1 of 1

o | Started: 10/23/2003 Project Number Project Boring No.
5| Completed: 102372003 35321 NM State Highway 126 B-11

Backfilled: 10/23/2003 | Rig Type: CME 75 Surface Elevation: l Logged By: T Retterer
Northing: 3975792 Easting: 345522 Location: 5+840,2 m L

- E x @ g G- Grab Sample Groundwater

- ; - 3 -2 > CS-351.D. Conti Sampk
s |3 el gl | 2R S n e, | (Db @ sor T bue
2 E E s | F |22l BE| D 2 a £ U-3"0.D.242"1.D. Ring Sample none
g S L g @ |ESel|58| 85| 3 £8 |5 ST-3"0.D. Thin-Walled Shelby Tube
2EE | B OB 2522|2353 | | BT | MR-NoReoowey
S8 8 G |3l & £S5 5|3 = | &2 Visual Classification

i A 26 SILTY SAND (SM) - dark b d diumd fi

I - dark brown, dry, medium dense, fine
b SPT 1 .20 j106 » DBy ) B2 to medium grained sand, poorly graded, with gravel.
1 ......... ; Brown, loose.
b X SPT.|..8...0106.|... N ——
2.1 05 I A R R R A I I 2.1m (7.0)
SANDY SILT (ML) - light brown, dry, stiff to very stiff,
...... trace gravel, weakly cemented, low plasticity.
R 0 I (N O N U U A IR S AR RN
X SPT | 5 1139
Mt ' With increased sand and gravel content, with trace
SeFl a [ 7 cobbles. ,
4.4 m (14.5)
Total Depth 4.4 m (14.5")




B KLEINFELDER Boring Log
» | Started: 10/23/2003 Project Number Project Boring No.
X | Completed: 102372003 35321 NM State Highway 126 B-12
Backfilled: 10/23/2003 | Rig Type: CME 75 Surface Elevation: I Logged By: T Retterer
Northing: 3976582 Easting: 345797 Location: 6+720,2 m R
. E % 2 |& G-GrbSample Groundwater
s 3] glc,sl sl s |2 85| Si7on o e tampe | -Rum®) | Hour Date
3E E S |8 & |22l 2E |3 > &2 |2 U-370D 2421 D. Ring Sample none
- Aodid 2 I8l 2 |ESe|(3E| 25| 5 €& |[& ST-3"0.D. Thin-Walled Shelby Tube
SRR | B OGf B |EE2|EE|E5|E | 3 |35 [nleReoen
T 5 |5 & |828|38| &2 | 3 2 | &2 Visual Classification
. SILTY SAND (SM) - dark b d dium dense, fi
- dark brown, dry, medium dense, fine
SPT.{..14 193 NP 1 .NV.f..38. to medium grained sand, with gravel.
SPT | 16 0.8 m (2.5)
1 SILT (ML) - light brown, dry, stiff, with fine sand, some
— A gravel, low plasticity.
_SPT 6 Brown.
SPT | 5
................. 1.8 m (60')

Total Depth 1.8 m (6.0")




s XLEINFELDER

Boring Log Sheet 1 of 1
» | Started: 10/23/2003 Project Number Project Boring No.
5| Completed: 10/23/2003 35321 NM State Highway 126 B-13
Backfilled: 10/23/2003 | Rig Type: CME 75 Surface Elevation: | Logged By: T Retterer
Northing: 3977298 Easting: 345899 Location: 7+400,4 m R
£ x | = |8 G-GrabSample Groundwater
20 L] o = > 9 <
8 3 81,5l gz |2 | 2| 88|5 SRl imas e | [Depthm () dlgor g
3EE 5 |E| & [2C&|eS| 2E |5 > | £ IS U-3"0D.242" 1.D. Ring Sample none
58 E g & o [EEwls5E| 83|32 E | 28 |E sT-3"0.D. Thin-Walled Shelby Tube
CT-I-] S 18| & 82|58 EE |3 & | &2 Visual Classification
0
S Pl SILTY SAND (SM) - dark brown, dry, loose, fine to
b SPT.L.. 4. medium grained, trace gravel.
A >/ ST | 4 |03 Ne | nv | 3 Moist, with increased fine gravel content.
RS L .
spr | o With decreased fine gravel content.
st Wt
------------ 1.8 m (6.0)




Bl KLEINFELDER Boring Log Sk 10t 2

® Started: 11/13/2003 Project Number Project Boring No.
3| Completed: 11/13/2003 35321 NM State Highway 126 BR-1
Backfilled: 11/13/2003 | Rig Type: Track Rig Surface Elevation: ’ Logged By: T Retterer
Northing: 3972576 Easting: 344548 Location: 2+240, 10 m L
. E < » |2 G-GrabSample Groundwater
5 S Il 8|l 12 |E | B | 825 Sr700 1310 Tobe Sompe | |-Depthom(®) | Hour Dite
:EE 5 (8] < |[2eB|oS) BE |5 > | &2 |3 U-3"0D 242 LD.Ring Sample 1.2 (4) 8:50:00 AM 11/13/2003
5= S 2 E o |ESe|58] B35 3 28 | § ST-3"0.D. Thin-Walled Shelby Tube
g.‘g-_g‘ -‘é_ i E‘ég &2 ag’ 5 Z 87 |2 NR- No Recovery
- S il & |88z|2 Sl az |3 =z | &2 Visual Classification
0 - 3
SILTY SAND (SM) - dark brown, moist, loose, fine to
"""""""" K R SRR RS medium grained sand, with roots, trace gravel.
C 0.6 m (2.0
SILTY SAND (SM) - brown, wet, medium dense, fine to
1 medium grained sand, weakly cemented.
Y LE T Meppd oo 40 L L]
g qeeee B R 2.1 m (7.0)
-------- SANDY SILT (ML) - gray, wet, medium stiff, with iron
- oxide stains, weakly cemented, low plasticity.
X ‘SPT 5 NP NV |
i J I I I 'L ORI ASUUORR IO I SR PR PO,
............. 1 35m15)
SILTY SAND (SM) - red-brown, wet, medium dense, fine
""" P d 3 LR to coarse grained, with silt, with gravel, weakly
________________________ cemented, with gray silt seams, with iron oxide
staining.
SPT'| 15 ]305 31
: -14.6m (15.0Y
‘‘‘‘‘ SAND (SP-SM) - gray, wet, medium dense, fine to
medium grained sand, with silt, weakly cemented.
SPT | 12
70m (23.0)
SILTY SAND (SM) - red-brown, wet, stiff, fine grained,
T | 8 |5 Py with gravel, weakly cemented.
7.9 m (26.0)
SAND (SP) - gray, wet, medium dense, fine to medium
grained sand, trace silt, with gravel, weakly
cemented, with some iron oxide staining.
“Viser | 12




Il KLEINFELDER Boring Log Sheet 20f 2
o | Started: 11/13/2003 Project Number Project Boring No.
5| Completed: 11/13/2003 35321 NM State Highway 126 BR-1
Backfilled: 11/13/2003 | Rig Type: Track Rig Surface Elevation: | Logged By: T Retterer
Northing: 3972576 Easting: 344548 Location: 2+240, 10 m L
2 E g o £ gS G:;asb' Isf)mggntinuous Sampler Erroundo ster
g | 3 &1, %! §l 2| E 2 | 83 |5 SPT-20D. 138" 1D, Tube Somple | |2 m () Hou Dale
S EE T |8 £ |228|eS| 2E |5 > a? |'® U-370D 242'1D Ring Sample 1.2 (4) 8:50:00 AM 11/13/2003
g o 2 |8 o |ESe|58| 8.3 5 28 | § ST-3"0.D. Thin-Walled Shelby Tube
a8 S |3l & |8&8(58| &2 3 = | 82 Visual Classification
10
B . 10.4 m (34.0)
83 {157 . SAND (SP-SM) - gray, wet, very dense, fine to coarse
grained, with silt, with gravel, weakly cemented.
- 11.1 m (36.5)
............... SILTY SANDSTONE - red brown, fine grained,
..... moderately to slightly weathered, soft.
50/3.75' 10.5 2 |26
12—
By o b
50/5.75"
| 1 W EEEESESSS: N IUUUUN UUURUUTS N AR (RN DRNURUNE PO
s02° 1127 14.8 m (48.7Red-brown and green-gray, with clay seams from 48.5 to

Total Depth 14.8 m (48.7")

48.7 ft. (14.7to 14.8 m).




Bt KLEINFELDER

Boring Log Sheet 1 of 2

o | Started: 10/21/2003 Project Number Project Boring No.
5| Completed: 10721/2003 35321 NM State Highway 126 BR-2

Backfilled: 10/21/2003 | Rig Type: CME 75 Surface Elevation: | Logged By: T Retterer
Northing: 3972542 Easting: 344485 Location: 2+200, 100 m L

- E % »_ |& G-GrabSample Groundwater

E ol S | Ble.Sl sl a|E | B | G2 S SPTi200 13510 Tube cample | |Rem(B) | Hour Date
2 E E w (& & |2¢ 8o | ege |3 > e § U-30.D.2.42"1.D. Ring Sample 1.2 (4) 1:30:00 PM 10/21/2003
o= 2 |8 2 |§se|5E1 85|55 3 £8 |§ ST-3"0.D. Thin-Walled Shelby Tube
SEE | FOIF B (EF2lEE| 232 | B | B5 [P tnedeneoen
S8 & S a8 & |8xa|s8| a3 = | &2 Visual Classification

0 ——— - .

A0 O SILTY SAND (SM) - gray-brown, moist, medium dense,
AR SPT.4..20 fine to coarse grained sand, poorly graded, with silt,
JEH with gravel, [Fill].

I 1 R O L Y AP

B B Wet.
N e 1.5m (5.0)

SILTY SAND (SM) - gray, wet, medium stiff, fine to
R SPT |- 5. 1268 - NP iMool medium grained sand, weakly cemented.

2 3 HIH - U U A O
e 1 O O U
o [¥ ."‘._._‘:1;( S I U N R Y RS
‘. SPT ...... 5 ................
SE . Very loose.
5 4 bl
6 — L
R :.:K SPT | 1 1349 4
S A S : Fine grained sand, with increased silt content.
741
Iy 78m(255)
8 A SE [ & SILT (ML) - gray, wet, soft, weakly cemented, low
] B plasticity.
9 _|
. ~XSPT 15 9.4m (31.0)
1oL




B KLEINFELDER Boring Log Shest 201 2
» | Started: 10/21/2003 Project Number Project Boring No.
5| Completed: 1072172003 35321 NM State Highway 126 BR-2
Backfilled: 10/21/2003 | Rig Type: CME 75 Surface Elevation: I Logged By: T Retterer
Northing: 3972542 Easting: 344485 Location: 2+200, 100 m L
E x w | & G-GrabSample Groundwater
E Ellele,sl glels | 2|88 i Smnmssme ., | [Depnm@ [ How Dat
$EE 5 |5 & |S288|.S| 2E |5 > | &9 |S y.3"0.D,242 LD.Ring Sample 1.2 (4) 1:30:00 PM 10/21/2003
g = 2 I8 v |§5e0|58| 8|3 2 28 |E ST-3 0.D. Thin-Walled Shelby Tube
55 T |y 2|22 |E2 Ob% 3 Z 8 12 NR-NoRecovery
58 8 S & & |8E8|33| 8L |5 = | &2 Visual Classification
10.
SAND (SP-SM) - gray, wet, medium dense, medium to
""" coarse grained sand, with silt, with gravel, weakly
cemented, (possible completely weathered igneous
rock).
11
{12\ [ A N I N With gravel, some cobbles.
i
5 Dense, with highly cemented layers and seams, without
NG gravel, without cobbles.
GO 168 m (55.0)
X % x |X|SPT [s0/4.00" SANDY SILTSTONE - red brown, fine grained,
17— XXX moderately weathered, moderately hard.
X X x
X X X
X X % a e @
x X X |
xxox || |
1847 %
133 |
X % x A SPT | 50/3" | 18.4 m (60.3)

Total Depth 18.4 m (60.3")




Bl KLEINFELDER Boring Log St 1412
», | Started: 10/22/2003 Project Number Project Boring No.
5| Completed: 102212003 35321 NM State Highway 126 BR-3
Backfilled: 10/22/2003 | Rig Type: CME 75 Surface Elevation: ‘ Logged By: T Retterer
Northing: 3972601 Easting: 344440 Location: 2+350, 100 m L.
" E % » |2 o Gebsampe Groundwater
s | 3 & lcoS| Sl 2-|F | B | 83 |5 SPT-70D.135 1D Tube Sormple | (—Depm(®) | How i
SEE 5 |§ < 288 (eS| 2E |5 > | €2 | U-370D 242 1.D. Ring Sample 1.5 (5) 8:44:00 AM | 1012212003
| = = & & |8de|3s| 5| o ‘S €& | s ST-3"0.D. Thin-Walled Shelby Tube
‘g:‘,%% ir::x 3 B ‘g.g; B2 ag E 2 g 12 NR-NoRecovery
1-Iy-] S |5 & [828|38| 5L 5 = | 82 Visual Classification
0 . :
SILTY SAND (SM) - red-brown, dry to moist, medium
ST | T8 o} mpr dense, fine to coarse grained, with gravel, [Fill].
) I ) R e e
\Vi 1 1.5m(5.0)
SILTY SAND (SM) - gray-brown, moist to wet, loose to
SHF | <0 medium dense, fine to medium grained sand, some
2 P H ] gravel.
2.4m (8.0
' SANDY SILT (ML) - gray, wet, soft to medium stiff, fine
.............. grained sand, some organics, weakly cemented, low
plasticity.
3 o
U8
4
X'SPT I 6 1438 T 54
5 3 ]
6 —
X SPT” 3
7 —
SPT| 5 l 1 7.9m (26.0)
8 — AT SILTY SAND (SM) - gray, wet, loose, fine to coarse
: l grained sand, some gravel, with trace green gravel.
9 . [ ........
i - 9.3m (30.59)
SPT | 3 SANDY SILT (ML) - gray. wet. soft, fine grained sand,
L | low plasticity.
o LTTTL SR O N S




Il KLEINFELDER Boring Log Skt 20f 2
o | Started: 10/22/2003 Project Number Project Boring No.
g Completed: 10/22/2003 35321 NM State Highway 126 BR-3
Backfilled: 10/22/2003 | Rig Type: CME 75 Surface Elevation: l Logged By: T Retterer
Northing: 3972601 Easting: 344440 Location: 2+350, 100 m L
- L % » |& G-GrabSample Groundwater
T I A I P P B et g = YCom N
3EE T |5 & [228|0S EE | 5 > | ©Z |E U-3°0D 242°10 Ring Sample 1.5 (5) 8:44:00 AM 10/22/2003
B = | 2 [ 2 |Esg|2E| 85| = S | €8 |§ ST-3 OD. TinWaled Sheby Tube
SEE | B OB E(E92|2E 25 F | | BT (P tntomeom . ——
S8 a8 S |8 & |E=@(ES| a¥ |3 =z | £z Visual Classification
10.
SANDY SILT (ML) - gray, wet, soft, fine grained sand,
...................................... low p]asticity.
1 X SPT | 6 11.0m (36.0)
1T ' SILTY SAND (SM) - gray, wet, very loose to loose, fine to
- medium grained sand, weakly cemented.
12—:.-, Some gravel.
| 13.0 m (42.5)

SPT | 37

SPT | '5013™

SAND (SP) - gray, wet, dense, medium to coarse grained
sand, some gravel, weakly cemented, with clear
grains (quartzitic, possible completely weathered
1gneous rock).

Gray.
15.8 m (52.0)

SILTY SANDSTONE - red brown, medium grained,
moderately weathered, moderately hard, with gray
stlt nodules.

SPT 150/3.5"

18.4 m (60.3)

Total Depth 18.4 m (60.3")




I KLEINFELDER

Boring Log Sheet 1 of 2

Started: 11/12/2003

Completed: 11/12/2003

Project Number

35321

Project Boring No.
NM State Highway 126 BR-4

Date

Backfilled: 11/12/2003

Rig Type: Track Rig

Surface Elevation: l Logged By: T Retterer

No

rthing: 3972722

Easting: 344484

Location: 2+410, CL

Groundwater
Depth (m)

E

g @ 2

<

- I =1 -

_ = sl > |Sus
[3 @ g~ [222a
~ 2 o] I} G wm
&= = ol B S8R 2
- a 2 0.2 3
a < g E |gm2
19 = El 5 |o8m
a O |6 «vn |laxT

el 2
o~ B
2
eZ| EE
3¢C Q='
gglo3
25| >
=7
20| ax

Plasticity Index

Liquid Limit

Percent Passing
No. 200 Sieve

G - Grab Sample Groundwater

CS - 3.5" 1.D. Continuous Sampler

SPT - 2" 0.D. 1.38" |.D. Tube Sample DR, () Hu Date
U-3*0.D.2.42"1.D. Ring Sample 2.79) 12:23:00 PM 11/12/2003
ST - 3" 0.D. Thin-Walled Shelby Tube
NR - No Recovery

Sample Type

Visual Classification

(—

V SPT | o

SPT-}- -6

SPT 8

o P

SPT.L..5...)..

9 —:Ij V SPT | 7

41.2

SILTY SAND (SM) - brown, dry, loose, fine to medium
grained sand, with gravel, with roots.

1.1m(3.5"

SILTY SAND (SM) - red-brown, wet, very loose to loose,
fine to coarse grained sand, some gravel, weakly
cemented.

No recovery.

Brown-gray, with gravel.




Bl KLEINFELDER

Boring Log Sheet 2 of 2
o | Started: 11/12/2003 Project Number Project Boring No.
= | Completed: 11/12/2003 35321 NM State Highway 126 BR-4
Backfilled: 11/12/2003 | Rig Type: Track Rig Surface Elevation: | Logged By: T Retterer
Northing: 3972722 Easting: 344484 Location: 2+410, CL
- E X » |& 83 G?g ls%mclg t g Groundwater
I 5 - b= -3.5" 1.D. Contini S Sa r
E_ | 3| BleaS| 2 |E | B | 2|5 spr-20D 198 LD, Tube Sample | |22 m (R) e Date
3EE B | & [2e28|eS| BE S 2 | =2 |8 U-370D.242"1D.Ring Sample 2.7(9) 12:23:00 PM 11/12/2003
D=t E ,‘_‘: %- g Sel28 g5 = 3 ES Ua) ST - 3" 0.D. Thin-Walled Shelby Tube
35 & s .EL g 1823 ,gE b% 2 -:-q- s NR - No Recovery - =
Ga A S la & |2xei=8| sL |5 = | &2 Visual Classification
10————
RN A SILTY SAND (SM) - red-brown, wet, very loose to loose,
o R0 O O T T S I S fine to coarse grained sand, some gravel, weakly
M cemented.
1. '.:.-' SPT 15
o F] e
AR 113m (370)
SILTY SAND (SM) - gray, wet, very loose, fine grained
"""""""" sand, with silt, with organics, moderately cemented,
- I R combination of organic and hydrocarbon odor,
2 et b appears to be historic organics.
''''' 12.5 m (41.0)
SILTY SAND (SM) - brown, wet, medium dense, fine to
o 11 5 I I T LT S RN I cE et coarse grained sand, moderately cemented.
13471
18
14 0
N 120 O Y . o 143 m (47.0)
dee oL , SILTY SAND (SM) - gray, wet, medium dense, fine
B S grained sand, with gravel, with highly cemented
S S TN B e seams and layers, with clay and silt seams and
15T . _ partings, possible decomposed sandstone.
S }K SPT | 27 |206 3
Pa 0 o O I O B
e o sol 1o 16.5 m (54.0")
XT xR SPT sonesm13s B SANDY SILTSTONE - red brown, fine grained,
xxx moderately weathered, soft.
1743 2
X X X
X X o x oo
¥ X ¥
X X X
X X ¥
X X X 17.7m (58.0)
i : SILTY SANDSTONE - brown, fine grained, moderately
SPT 150/1 75 weathered, soft.
8. 1.0’
' L L 8O ™1 Ok efusal with HSA at 61 ft. (18.6 m).

Total Depth 18.6 m (61.0')




Il KLEINFELDER Boring Log Shoet 1 of 2
» | Started: 10/22/2003 Project Number Project Boring No.
5| Completed: 1012212003 35321 NM State Highway 126 MSE-1
Backfilled: 10/22/2003 | Rig Type: CME 75 Surface Elevation: I Logged By: T Retterer
Northing: 3973032 Easting: 344609 Location: 2+740, 2 m R
& : 5 @ |8 G-GrabSample Groundwater
E_ S | Bl slzalE | B | 83(5 Sroron min e terpe | [Rephm(®) | Hour Date
ST E % |8 & [S88|.2| BF |5 > | &2 [E 0-3-00.242" L. Ring Sample 10.8 (35.5) | 5:00:00 PM 10/22/2003
b=t 2 |8 @ |Esw|3E8| 25| 5 = 28 | & ST-3"0.D. Thin-Walled Shelby Tube
%"g"—g s |y g gg_.?_ %% g% E G 8 [ NR-NoRecovery
5a A S |5 & |8e8|s8| 5&| 3 = | &2 Visual Classification
" SILTY SAND (SM) - light b dry, 1 di
A% M - light brown, dry, loose to medium
o RS SET |..22 |44 LN L W& dense, fine to medium grained sand, with gravel,
S 2 | some cobbles, weakly cemented.
PSP o I8 U A I RS B IO
2 | _ ........................
33 EE loselwandm | o ] e
A _ Very loose.
a L b e
[ 'fﬁ'i Possible boulder from 17 to 19 ft. (5.2 to 5.8 m).
6 ......
s ."‘,-"_‘X;SPT It I S TN AR P
7
SPT | 10 7.9 m (26.0)
SILTY GRAVEL (GM) - dark brown, dry, loose, fine to
coarse grained gravel, with fine to coarse grained
sand.
SPT {50/5.50" With increased gravel content.




m KLEINFELDER Boring Log Sheet 2 of 2

o | Started: 10/22/2003 Project Number Project Boring No.
E Completed: 10/22/2003 35321 NM State Highway 126 MSE-1
Backfilled: 10/22/2003 | Rig Type: CME 75 Surface Elevation: ‘ Logged By: T Retterer
Northing: 3973032 Easting: 344609 Location: 2+740,2 mR
- E s » |& c-GrabSample Groundwater
E__ | 20 Blses| 8l lE | B | B2 |5 SPriroD 13 b ue Sampe | Dethm(®) | Hou Dage
$TE 5 |5 = |S888|.%| 2F |5 > | £% |2 U-3"0D.242"1.0. Ring Sample 10.8(35.5) | 5:00:00 PM 10/22/2003
Dot £ & 2 |E§e|5E| 8|3 3 28 |5 ST-3 0.D. Thin-Walled Shelby Tube
1= S |5 & |8&z|28| 52| 2 =& | £2 Visual Classification
10—
4\ SILTY GRAVEL (GM) - dark brown, dry, loose, fine to
. .' T coarse grained gravel, with fine to coarse grained
At [l b b sand.
4
7 e . ©oefe 1108 m (35.5)
1 L 1. 1 SANDY SILT (ML) - brown, wet, medium stiff, some
11.1m (36.5) gravel, weakly cemented, low plasticity.

Total Depth 11.1 m (36.5') -




B XLEINFELDER Boring Log Shest1 o 3
o | Started: 11/11/2003 Project Number Project Boring No.
= | Completed: 11/11/2003 35321 NM State Highway 126 MSE-2
Backfilled: 11/11/2003 | Rig Type: Track Rig Surface Elevation: I Logged By: T Retterer
Northing: 3974247 Easting: 345096 Location: 4+220, 20 m R
- E x » |& G-GrbSample Groundwater
5 3 Bl Sl elz |2 | 2 | 8215 Siio0n a0 0 Tuetempe | [Depthm(f) | Hou L
5SEE T |5 = |[228|e%| 2F |3 > &% |E U-.370.D. 242" 1D. Ring Sample none
22 £ |8l 2 |ESe|5E| 251 3 £8 |5 ST-3"0.D. Thin-Walled Shelby Tube
§'§§ £ |¢ =2 232 gg %i 3 = g7 |2__NR-NoRecovery
58 a8 S |5 & |28=i38| 523 & | &2 Visual Classification
0
SILTY SAND (SM) - gray-brown, dry, loose, fine to
SPT.}..4...1.35 sl coarse grained, with gravel, trace crystals, low
plasticity, some moderately cemented seams,
(possible Bandelier tuff).
) I Gl N s I I
"""" Weakly cemented, with moderately cemented seams.
2 bt b
Gray, ash-like, fine grained, without sand.
e DR EREN) A ELE TR I ASET [EPCRPT SO NNRPES RERPee Medium dense, trace to no cemented seams and layers.
7. P S o ) I e
SPT.}. 15 :
4.71m(15.5)

Total Depth 4.7 m (15.5"




B KLEINFELDER Boring Log Shset1 o 1

o, | Started: 11/11/2003 Project Number Project Boring No.
g Completed: 11/11/2003 35321 NM State Highway 126 MSE-3
Backfilled: 11/11/2003 | Rig Type: Track Rig Surface Elevation: I Logged By: T Retterer
Northing: 3974847 Easting: 13345333 Location: 4+860, 10 m R
” £ %5 2 | & G-GrabSample Groundwater
E | Sl & le.S| @z |E | B |83 $ioon 0 e tenge | [ Depth. m(R) How Dace
2E E T (8 = [22l|e¥| 2FE | 5 > a® I'E yY-370.D.242"|D. Ring Sample none
s = 2 |E| » |E8e|5E| 35|55 5 £8 [5 ST-3"0.D. Thin-Walled Shelby Tube
Sa A S &l & 828|328 &L | 8 = |82 Visual Classification
0
SILT (ML) - dark brown, dry, soft, trace coarse sand, some
SPT | 3 0o 1T roots, low plasticity.
1
X SPT ‘ i l1aa 1 Brown, with gravel, with cobbles, some boulders.
: R - - | - 1.8m (6.0)
2 _| . . ) SILT (ML) - red-brown, dry, stiff, with strongly cemented
zones, with pumice nodules, low plasticity, (possible
Bandelier tuff).
3 X.SP.T.....JI
| 4.0m (13.0)
| ‘ """" ' SILTY GRAVEL (GM) - red-brown, dry, medium dense,
N R IR fine to coarse grained, with pumice, with fine to
SPT I 5. e o & . coarse sand.
' J 4.7m (15.5)

Total Depth 4.7 m (15.5")




Bl KLEINFELDER Boring Log Sk £
o | Started: 11/11/2003 Project Number Project Boring No.
5| Completed: 11/11/2003 35321 NM State Highway 126 MSE-4
Backfilled: 11/11/2003 | Rig Type: Track Rig Surface Elevation: l Logged By: T Retterer
Northing: 3974882 Easting: 345309 Location: 4+900, 6 m R
w0 E ¥ | ¥, |& G-GabSampe Groundwater
g S 1 Blees| 8l 2o|F | B | 53 |5 7700 30 iovme sarpe | |epem(R) | Hour i
SEE T |5 = |2e8|e%| 2F | S > | &2 |S (-3"0D 2421 D Ring Sample none
s & L [E o |ESei58| 8|3 5 £8 |5 ST-3"0.D. Thin-Walled Shetby Tube
CT-I-] S & & |e&z(28 8L |3 | & | &2 Visual Classification
0 .
SANDY SILT (ML) - brown, soft, some organics, low
SPT..}.. 4 plasticity.
10.6m (2.0)
deleral |- a5 SILTY SAND (SM) - brown, dry, medium dense, fine to
1 o o medium grained sand, with cobbles, with boulders.
|k X SPT | 18 |49
2 e e
Red-brown, with abundant dark gray pumice fragments,
"""" weakly cemented, (possible Bandelier tuff).
3 I N A T D R
- et Gray, very dense, with white nodules, trace crystals,
R . m‘oderatel‘y cemented, with highly cemented seams,
¥ X SPT I50/5.007 24.4 36, with pumice.
5
¢ |t X SPT [50/5.50"
7 1
4 7 SPT 'l"'69
. ' .. 178m(@55)

Total Depth 7.8 m (25.5




Bl KLEINFELDER

Boring Log Sheet 1 of 2
o | Started: 10/23/2003 Project Number Project Boring No.
= | Completed: 10/23/2003 35321 NM State Highway 126 MSE-5
Backfilled: 10/23/2003 | Rig Type: CME 75 Surface Elevation: ’ Logged By: T Retterer
Northing: 3976070 Easting: 345558 Location: 6+130, CL
2 - 5 2 |& G-GrabSample Groundwater
s | T el esle |2 R SR, | (D@ ] b [ we
=E E T |E| F [S8&|oS| 2E |5 > | &9 |B U-3"0D, 242" LD, Ring Sample 7.3 (24) 9:55:00 AM 10/23/2003
o 2 |8 2 |ESe|3E| 85| 5 S 28 | § ST-3"0.D. Thin-Walled Shelby Tube
52 £ E |3 B (S22 gg %8 - e 8N |2 NR- NoRecovery
S8 a8 S |3 & |22B|SS| & 5 = | 82 Visual Classification
| S
S0 P . SILTY SAND (SM) - dark brown, dry, loose, fine to
A ASPT 0 4 18 medium grained, some gravel.
R i A T N U A R
-} : '. J:X ST s lag Brown, with gravel, some cobbles.
p 000 S S 8 SO Y Y ‘ o
. R Medium dense, weakly cemented.
3 bl
X SPT [ 19 |44 15
4 _| R T A T
3 "} .'r:. '. e 20
51
R
: y " Red-brown.
7.3m (24.0)
SILTY GRAVEL (GM) - gray, wet, loose, fine to coarse
grained gravel, with medium to coarse sand,
SPT | 8 (possible Bandelier tuff).
set| o9 | | | | |7
...... ' 9.8 m (32.09)




B KLEINFELDER

Boring Log Sheet 2 of 2
» | Started: 10/23/2003 Project Number Project Boring No.
5| Completed: 10123/2003 35321 NM State Highway 126 MSE-5
Backfilled: 10/23/2003 | Rig Type: CME 75 Surface Elevation: I Logged By: T Retterer
Northing: 3976070 Easting: 345558 Location: 6+130, CL
N E x » | G-Grab Samg,e s Groundwater
. ; . 0 = > CS-3.5"1.D. Conti
E__ | 2 | BlcoS| Sl 2B | 2 | 82|5 sprzon 13810, Tobs Sample | [-2eBh m (1) _Howr Date
ZE E g |8 = [2e8|eS| 2F | S > & (& y.3"0.D. 242" 1.D. Ring Sample 7.3 (24) 9:55:00 AM 10/23/2003
g < | 2 |8 o |EEa|5El 552 5 | 28 | sT-3" 0.D. Thin-Walled Shelby Tube
BEE | B PR B EE2iEE| 25| | 3 | BS [P tw-loremen
58 & S g & (822|538 8L 3 z | £2 Visual Classification
10
SAND (SP) - gray, wet, medium dense, medium to coarse
""""""" grained sand, with gravel, (possible Bandelier tuff).
SPT | 12
N RN R R S T 11.1 m (36.5)

Total Depth 11.1 m (36.5")




B KLEINFELDER Boring Log S 1
o | Started: 11/12/2003 Project Number Project Boring No.
3| Completed: 11/1212003 35321 NM State Highway 126 MSE-6
Backfilled: 11/12/2003 | Rig Type: Track Rig Surface Elevation: l Logged By: T Retterer
Northing: 3976930 Easting: 346000 Location: 7+100, 10 m R
i 5 5 » |8 G-GrabSample Groundwater
Bl S Bl Sl @laalE | B | B2 |5 So20D 13610 Tube dampe | |-DcBm(R) | Hour Date
SEE S |8 & 228l EES 2 | &2 |E U-3"0D2421D Ring Sample 0.9 (3) 8:27:00 AM 11/12/2003
h-Rdid .2 fl @ Ifdw|3SE| 25 | o 'S €& | a ST-3"0.D. Thin-Walled Shelby Tube
SRR | B oM B TEEIEE GS|E | § | 8BS S AReNoRenowen
1= G |8 & |8EBISS| &3 = |£2 Visual Classification
0 - -
SILTY SAND (SM) - brown, moist, medium dense, fine to
SPT .13 ]10.1 U DTN TR 23... coarse grained sand, with gravel.
o FEEYL L Tt
L K S A% [ ETETIN S IR S CITPOEs ISCPRRY REPORTS Dark brown, wet, loose.
234
2 T e
..................... 29m 5.5
SPT 1.1 SAND (SP) - gray, wet, medium dense, medium to coarse
grained sand, with gravel, trace silt, weakly
cemented, (possible Bandelier tuff).
SPT.}..22 1165
X SPT | 20
: Without gravel from 21 to 24 fi..
7.3m (24.0)
&7 |--43 SANDY SILT (ML) - gray, wet, stiff, with gravel,
abundant iron oxide staining, weakly cemented, low
. plasticity, (possible Bandelier tuff).
7.9 m (26.0)
SAND (SP) - red-gray, wet, very dense, medium to coarse
....... grained sand, with Pumice, moderately cemented,
(possible Bandelier tuff).
SPT 57
93m(305)

Total Depth 9.3 m (30.5)




BsH KLEINFELDER Boring Log et o

o | Started: 11/12/2003 Project Number Project Boring No.
3 | Completed: 11/12/2003 35321 NM State Highway 126 MSE-7
Backfilled: 11/12/2003 Rig Type: Track Rig Surface Elevation: I Logged By: T Retterer
Northing: 3977013 Easting: 345989 Location: 7+180,4 mR
- E x 2 & G-GrabSample Groundwater
5 S|l 81c,S| gla|E | B | 825 SPrrob oo mmecempe | -2phm@) | How s
$SEE 5 |§ £ |288|eS| B2E|S > | &9 |5 U.370.D.242 1D. Ring Sample 1.5 (5) 10:22:00 AM | 11/12/2003
2 E E 2 = & - & ) e g
h-Redid & el @ S8 w 5€ O - ‘S ES @ ST-3"0.D. Thin-Walled Shelby Tube
§.§ & € g T2 Zlzg fgg 3 g SN 19 NR- NoRecovery
Ga a4 5 |5 & |82z|28| 52| 3 = | £2 Visual Classification
0 7
e Jg o SILTY SAND (SM) - dark brown, dry, medium dense, fine
S R ) LU B B8 : ‘ & to medium grained sand, with gravel, with cobbles,
FE o with possible boulders.
1 F NURRS N KU AU RUUIOOS IO
N - PP TS SRiial IETIE P
Lv S L JRURRUR PP s 8B SILTY SAND (SM) - gray, moist, medium dense, medium
Sl ' to coarse grained sand, with gravel, some silt, weakly
AT cemented, with pumice, (possible Bandelier tuff).
2l
& I 0N R Y4 o OO E I (R
4 - ORI Y S Y D! TS ST
e X I U D e Olive-gray, with increased silt content.
S SPT A ;
sl
52m(17.0)
: SAND (SP) - red-gray, wet, very dense, medium to coarse
grained sand, with pumice, moderately cemented,
(possible Bandelier tuff).
s SPT | 50/3"
6 )
2 e N S R
s N . | I 1 74ma3)

Total Depth 7.4 m (24.3")
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Geotechnical Investigation

New Mexico Forest Highway 12
New Mexico State Highway 126
Cuba — La Cueva, New Mexico

APPENDIX C
Site Photographs and Generalized Subsurface Profiles

Project No. 35321



THE UNIFIED SOIL CLASSIFICATION SYSTEM

. SYMBOLS TYPICAL
MAJOR DIVISIONS
) GRAPH | LETTER DESCRIPTIONS
5]
P\ J o WELL-GRADED GRAVELS, GRAVEL -
CLEAN o(\° ~2d GW | SANDMIXTURES, LITTLE ORNO
GRAVEL GRAVELS EINES
AND s POORLY-GRADED GRAVELS
LITTLE OR NO FINE . :
GRAVELLY | e GP | GRAVEL - SAND MIXTURES, LITTLE
SOILS OR NO FINES
COARSE GRAVELS WITH GM SILTY GRAVELS, GRAVEL - SAND -
GRAINED MORE THAN 50% FINES SILT MIXTURES
SOILS OF COARSE
FRACTION
RETAINED ON NO. 4/(APPRECIABLE AMOUNT] GeC CLAYEY GRAVELS, GRAVEL - SAND -
EVE OF FINES) CLAY MIXTURES
SW | WELL:GRADED SANDS, GRAVELLY
CLEAN SANDS SANDS, LITTLE OR NO FINES
SAND -
OF MATERIAL 15 BN TS R NORNESE [ POORLY-GRADED SANDS
LARGER THAN NO. SANDY SP | GRAVELLY SAND, LITTLE OR NO
200 SIEVE SIZE SOiLS FINES
MORE THAN 50% SANDS WITH SM SILTY SANDS, SAND - SILT
OF COARSE FINES MIXTURES
FRACTION
PASSING ON NO. 4 S
(APPRECIABLE AMOUNTY},/ CLAYEY SANDS, SAND - CLAY
SIEVE OF FINES) SC MIXTURES
INORGANIC SILTS AND VERY FINE
ML | SANDS ROCK FLOUR. SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS /;f e INORGANIC CLAYS OF LOW TO
27 MEDIUM PLASTICITY, GRAVELLY
FINE AND s Y, CL | clas. SANDY CLAYS, SILTY CLAYS,
GRAINED CLAYS S777777: LN
SOiLs - OL | ORGANKC SILTS AND ORGANIC SILTY
- — — CLAYS OF LOW PLASTICITY
INORGANIC SILTS, MICACEOUS OR
MORE THAN 50% MH D:A;emscgous FINE SAND OR
i
OF MATERIAL 1S i SILLY:SOIE
SMALLER THAN NO v
200 SIEVE SIZE SILTS LD CINGT / CH | INORGANC CLAYS OF HiGH
AND GREATER THAN 50 / PLASTICITY
CLAYS /i
AANANNAA
OH | OReaNCCLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

RIS

PT PEAT, HUMUS, SWAMP SOILS WITH

HIGHLY ORGANIC SOILS ERYRY) HIGH ORGANIC CONTENTS

KA LEGEND 4/12/04

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

PARTICLE SIZE LIMITS
CLAY SILT SAND GRAVEL COBBLES | BOULDERS
Fine ] Medium \ Coarse Fine I Coarse
0.002 mm #200 #40 #10 #4 3/4" 3" 12"

Terminology Used to Describe Soils Relative to their Standard Penetration (N) in blows per foot (ASTM D1586)

Relative Firmness Relative Consistency Relative Density
SILTS, CLAYS & SILTS & CLAYS SANDS AND GRAVELS
COHESIVE GRANULAR SOILS
(partially saturated) (saturated or near saturated) (uncemented/cohesionless)
N N N
Hard 50+ Hard . 30+ Very Dense 50+
Very Stiff 31-50 Very Stiff 16-30 Dense 31-50
Stiff 16-30 Stiff 9-15 Medium Dense 11-30
Medium Stiff 9-15 Medium Stiff 5-8 Loose 5-10
Soft 5-8 Soft 3-4 Very Loose 0-4
Very Soft 0-4 Very Soft 0-2
Y Initial Water Reading Y Second Water Reading

H H H : FIGURE
q K LEINFE |. D E R NewMex@co Forest Highway 12 SOII CIaSSIflcatlon ](
B s N Mexioo St Hitway 126 Legend cC1




HE_IE N N S I N I NS . .

244l £ | 412
& .
' 2410~ O0+540.000 % A6

2408 : : | | : » - Hl[ - - | | L2408

2406 e 2406
po————— ] — 2404
Sta. 0+540.000
Des| Grade |= 2411000
)rf(}’) Subgrado 2410975 ! ! ! | } ‘:‘)‘! {),3 !
Origi Grnd. |= 2409.688
2400 | 1 1 ‘ 1 ' ‘ 2400

B KLEINFELDER BORING PROFILE FIGURE

Boring B-1 Profile
SR New Mexico Hwy. 126 C _2

Drawn By: C. Landon Dote: -lonuor)-/ 2004 Cuba - La Cueva, New Mexico
Project No.: 35321 Filename: Figure C.2
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SUMMARY OF GEOTECHNICAL PROPERTIES
Project NM SH 126 / NM Forest Hwy 12 Location Cuba - La Cueva, NM
Project Number 35321
o ngp;l;;;tlzp "' Soil -C;Ifgs(s‘iﬁcation'{f- Atterberngmnts i 3 : S1eve Analysm ‘Cumulatlve Percen
';'ﬁ:r:ggr' o T — T T 45 B 507 p i 2 ooo o5 [ 3BT ;ﬁ;ﬁ‘;
T mf) s oo o b ] smm mm, 1 mm: A mm ~mm- -} mm "
' USCS | AASHTO| PI. | LL - (#20.0) (#100).}+(#40) - (#10) (3/4") 1) ja2ng .

B-1 0.5 (1.5) GM A-1-b NP NV 15 19 29 51 60 64 85 100 14.4%
B-2 0 (0) SM A-4(0) -- -- 38 47 62 87 93 99 100 100 100 100 13.9%
B-3 0 (0) SM A-2-4(0) NP NV 25 34 52 76 85 92 97 100 100 100 12.6%
B-4 0.5 (1.5) SM A-1-b -- -- 19 24 35 60 72 84 86 89 100 100 21.4%
B-5 0.5 (1.5) SM A-4(0) NP NV 37 50 64 86 99 100 100 100 100 100 7.9%
B-6 0 (0) SM A-2-4(0) NP NV 27 37 52 79 87 96 96 100 100 100 7.0%
B-6 1.5(5) -- -- -- - - -- - -- -- - - - -- -- 5.3%
B-6 3(10) SM A-1-b NP NV 15 22 35 62 73 81 84 100 100 100 4.1%
B-6 4.6 (15) - -- -- -- - - - - - -- - - -~ - 5.7%
B-6 6.1 (20) - - - - - ” = - - - - - - - 12.4%
B-6 7.6 (25) - - - - - - - - - - - - - - 15.9%
B-7 0 (0) SM A-2-4(0) NP NV 26 39 55 76 84 91 93 94 100 100 11.3%
B-7 1.5 (5) SM A-2-4(0) -- - 23 35 52 82 90 97 100 100 100 100 5.6%
B-8 0 (0) SM A-4(0) NP NV 40 48 59 83 92 99 100 100 100 100 6.2%
B-8 1.5 (5) - - - - - - - - - - - - - - 8.9%
B-8 3 (10) - - - - - - - - » - - - a - 20.2%
B-8 4.6 (15) - - - - - - - - - - - - - - 17.1%
B-8 5.5 (18) - - - - - - - s - - = - - - 19.9%
B-9 0(0) ML A-4(0) NP NV 66 75 83 96 98 99 100 100 100 100 4.7%
B-9 2.7(9) - - - = - - - - - - - - - - 8.6%
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SUMMARY OF GEOTECHNICAL PROPERTIES

Project NM SH 126 / NM Forest Hwy 12 Location Cuba - La Cueva, NM

Project Number 35321

. [Peror P sl Cissification | Atterberg Limits [ % Analysis - Cymulative Percent Passing - = . |

Nomber | T R i AR B2 BNl Bl B RN IV

et - mi(ft.) S P 1 b mm ] | 2mmd mm:; m™ | smmcd mm omme | mme fomm | PEE

NEE USCS |- AASHTO:|: & Pl uiLL. =+ (#200).} 0) 38y |- (128 .34 |- an a1y

B-10 1.4 (4.5) SM | A-2-4(0) - - 27 34 48 74 83 91 96 100 100 100 4.9%
B-11 0 (0) SM A-2-4(0) NP NV 29 36 49 75 83 91 94 96 100 100 10.6%
B-11 1.5 (5) -- -- - - - - -- - - -- - - - - 10.6%
B-11 3(10) - -- - -- - - - - - -- - -- - - 13.9%
B-11 4 (13) - - = - - - - - - - - - . - 7.8%
B-12 0(0) SM A-4(0) NP NV 38 45 54 72 83 98 98 100 100 100 9.3%
B-13 0.5 (1.5) SM A-2-4(0) NP NV 34 43 56 80 89 97 100 100 100 100 20.5%
BR-1 2.6 (8.5) - - NP NV - = = - - = - = - - ”
BR-1 4.1 (13.5) SM | A-2-4(0) - - 31 40 47 63 69 80 82 91 95 100 30.5%
BR-1 7.2 (23.5) SM | A-2-4(0) - - 30 38 50 72 79 84 88 92 97 100 32.6%
BR-1 10.2 (33.5) | SP-SM|{ A-1-b == - 11 16 27 57 70 85 92 100 100 100 15.7%
BR-1 11.7 (38.5) - - - - 26 - - - - - - - - - 10.5%
BR-1 14.8 (48.5) - - -- - - - - - - - - - -- - 12.7%
BR-2 1.5 (5) SM A-1-b NP NV 21 29 44 74 84 99 100 100 100 100 26.8%
BR-2 6.1 (20) SM A-4(0) - -- 41 50 66 94 98 100 100 100 100 100 34.9%
BR-2 12.2(40) [ SP-SM| A-1-b - -- 11 16 30 59 73 87 91 94 100 100 23.4%
BR-3 4.6 (15) ML A-4(0) -- - 54 64 74 91 95 98 99 100 100 100 43.8%
BR-4 2.7 (9) SM A-1-b -- - 20 32 50 80 90 96 98 100 100 100 41.2%
BR-4 5.8 (19) SM A-1-b - -- 16 23 37 68 81 92 96 98 100 100 29.9%
BR-4 14.9 (49) SM | A-2-4(0) - - 31 39 54 67 74 82 88 97 100 100 20.6%

Figure D.2




SUMMARY OF GEOTECHNICAL PROPERTIES

Project NM SH 126 / NM Forest Hwy 12 Location Cuba - La Cueva, NM
Project Number 35321
Nomber | | [P0 TR0 05 [ 2000 FA TS0 U5 [ 127 905 254 1387 nooen
mt): | | oo mm emm. m [omm | omm cpemmt omm |omm T
o USCS | AASHTO| PI |- LL | (#200)] (#100) { (3087 ) (1727 ) (34 ) (1) (1 12 )

BR-4 16.5 (54) = 2 - - 73 - - - - - = s - - 13.9%
MSE-1 0(0) GM A-1-b NP NV 16 23 33 48 57 73 82 92 100 100 4.4%
MSE-1 1.5 (5) - - - - - - - - - - - -- -- - 10.6%
MSE-1 3(10) - - - - - -- -- - - - - - - -~ 8.4%
MSE-2 0 (0) SM A-1-b -- -- 21 29 41 68 78 87 91 96 100 100 3.5%
MSE-3 1.2 (4) - - - - - - - -- - - - - - - 14.4%
MSE-3 4.6 (15) GM A-1-a -- -- 15 20 28 40 50 55 61 64 100 100 6.9%
MSE-4 1.2 (4) - - - - - -- - - - - - - - - 4.9%
MSE-4 4.3 (14) SM A-4(0) -- & 36 51 69 93 98 99 100 100 100 100 24.4%
MSE-5 0(0) SM A-1-b -- -- 18 22 31 50 67 90 95 100 100 100 4.4%
MSE-5 1.5 (5) - - - - = - s - - - - . - - 4.1%
MSE-5 3(10) GM A-1-a - - 16 18 26 44 59 75 82 97 100 100 4.1%
MSE-6 0(0) SM A-1-b - - 23 29 39 59 72 84 91 98 100 100 10.1%
MSE-6 1.2 (4) - - - - - e - - - - - - - - 23.4%
MSE-6 4.3 (14) - - - - - -- - - - - - - - - 16.5%
MSE-7 0 (0) - - - - - - - - - - -- -- -- - 9.1%
MSE-7 1.2 (4) SM A-1-b - - 20 23 29 45 56 69 71 84 100 100 11.6%

Reviewed By: Taya Retterer k‘:l KLEINFELDER

Figure D.3



Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT I % CLAY
0.0 44.1 40.9 15.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty gravel with sand
1-1/2 1n. 100.0
1in. 85.3
3/4in. 63.6
:15% in. gg?} Atterberg Limits
n. . = po —
##g g?g PL= NP LL= NV Pl= NP
1 . Coefficients
e o Dgs= 25.3 Deo= 13.5 Dsg= 1.76
#100 19.2 ~ 0o%- -
#200 15.0 D3p= 0.461 15= 0.0750 D1o=
Classification
USCS= GM AASHTO= A-1-b
Remarks
¥ (no specification provided)
Sample No.: 03-227-1 Source of Sample: B-01,0.5m (1.5 ft.) Date: 11/10/03
Location: B-] Elev./Depth: 0.5m(1.5)
Client:
KLEINFELDER INC Project: NM SH 126, Cuba - La Cueva NM
N\, .
Project No: 35321 Plate Number: D.A4




Particle Size Distribution Report
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‘ GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT [ % cCLAY
0.0 6.8 55.5 377
SIEVE PERCENT SPEC' PASS? Soil Description
SIZE FINER PERCENT | (X=NO)
1/2 in. 100.0
3/8 in. 99.2
o | ses o
. Atterberg Limits
il oLz PL= LL= PI=
#100 46.7
#200 377 Coefficients
Dgs= 1.70 Dgp= 0.383 Dso= 0.193
30° D1s= D10=
CU= CC=
Classification
USCS= AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 03-227-2 Source of Sample: B-02,0m (0 ft.) Date: 11-10-03
Location: B-2 Elev./Depth: 0m (0)
Client:
KLE I N FELD E R IN C Project: NM SH 126, Cuba - La Cueva NM
: y .
Project No: 35321 Plate Number: D.5




Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT I % CLAY
0.0 15.1 60.2 24.7
SIEVE PERCENT SPEC." PASS? Soil Descrigtion
SIZE FINER PERCENT (X=NO) Silty sand with gravel
3/4 in, 100.0
1/2 in. 97.2
3/8 in. 924
#% gg? Atterberg Limits
#%8 gﬁg PL= NP LL= NV Pl= NP
. Coefficients
#200 27 Dg5= 4.81 Dgo= 0.678 D50= 0.379
D3p= 0.110 Dqg5= Dqpo=
Classification
USCS= sSM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 03-227-3 Source of Sample: B-03,0m (0 ft.) Date: 11-10-03
Location: B-3 Elev./Depth: 0m (0
Client:
KLEIN FELDER INC Project: NM SH 126, Cuba - La Cueva NM
: y .
Project No: 35321 Plate Number: D.6




Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT I % CLAY
0.0 28.1 52.7 19.2
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO)
1 in. 100.0
3/4 in. 89.0
Br |8 ,
in. : Atterberg Limits
#4 71.9 = - :
410 ggg PL LL Pl
#40 . Coefficients
iy i55 Dg5= 10.8 Dgo= 1.93 Dsg= 1.04
D3p= 0.276 D15= D1o=
Classification
USCS= AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 03-227-4 Source of Sample: B-04,0.5m (1.5 ft.) Date: 11-10-03
Location: B-4 Elev./Depth: 0.5m (1.5
Client:
KLEINFELDER INC Project: NM SH 126, Cuba - La Cueva NM
; y .
Project No: 35321 Plate Number: D.7




Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT I % CLAY
0.0 0.7 62.5 36.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
3/8 in. 100.0
#4 99.3
G0 | et q
- Atterberg Limits
#100 49.6 = = -
5200 6.8 PL= NP LL= NV Pl= NP
Coefficients
Dgs= 1.91 Dgo= 0.319 Dgp= 0.154
D3p= D15= D1p=
Cy= Cc=
Classification
USCS= SM AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 03-227-5 Source of Sample: B-05,0.5m (1.5 ft.) Date: 11-10-03
Location: B-5 Elev./Depth: 0.5m (1.5
Client:
KLEINFELDER lNC Project: NM SH 126, Cuba - La Cueva NM
; 5 .
Project No: 35321 Plate Number: D.g




PERCENT FINER

Particle Size Distribution Report
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SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
3/4 in. 100.0
1/2 in. 95.6
3/8 in, 95.6
#i;fg ggg Atterberg Limits
?88 g%; PL= NP LL= NV Pi= NP
# : Coefficients
#2040 1.4 Dg5= 3.96 Dgo= 0.664 D5g= 0.383
D3p= 0.0914 D15= D1o=
Cy= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 03-227-6 Source of Sample: B-06, 0 m (0 ft.) Date: 11-10-03

Location: B-6

Elev./Depth: 0m(0)

KLEINFELDER, INC.

Client:

Project No: 35321

Project: NM SH 126, Cuba - La Cueva NM

Plate Number: D.9




Particle Size Distribution Report
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0.0 27.4 57.4 15.2
SIEVE PERCENT SPEC. PASS? Soil De§cription
SIZE FINER PERCENT {X=NO) Silty sand with gravel
3/4 1n. 100.0
1/2 in. 83.8
3/8 in. 81.3
#% g%? Atterberg Limits
#38 %‘1‘2 PL= NP LL= NV Pl= NP
#1 : <
#200 152 B Coefficients _
85= 13.3 Dgp= 1.73 Dgp= 0.979
D3p= 0.310 Dq5= D1p=
Cy= Cc
Classification
USCS= SM AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 03-227-8 Source of Sample: B-06,3 m (10 ft) Date: 11-10-03

L.ocation: B-6

Elev./Depth: 3m(10)

KLEINFELDER, INC.

Client:
Project: NM SH 126, Cuba - La Cueva NM

Project No: 35321 Plate Number: D.10




Particle Size Distribution Report
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0.0 16.3 57.7 26.0
SIEVE PERCENT SPEC." PASS? Soil Description
1in. 100.0
3/4 in. 94.4
1/2 in. 93.2
3/8 ‘;;14 g;‘,} Atterberg Limits
#]8 Zg? PL= NP LL= NV Pl= NP
#4 : Coefficients
#100 38.9 — So= 0200 =
D3p= 0.0924 D15= D1p=
Cy= Ce=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 03-227-12 Source of Sample: B-07,0m (0 ft.) Date: 11-10-03

Location: B-7

Elev./Depth: 0m (0)

KLEINFELDER, INC.

Client:

Project No: 35321

Project: NM SH 126, Cuba - La Cueva NM

Plate Number: D.11




Particle Size Distribution Report

Location: B-7
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0.0 9.5 67.1 23.4
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO)
1/2 in. 100.0
3/8 in. 96.8
5
#1 d . .
Atterberg Limits
540 $1% pL= Alt-tf;ber Limits Ple
#100 35.1
#200 234 Coefficients
Dgs= 2.62 Dgo= 0.641 D5p= 0.382
Dap= 0.110 D45= D1p=
Cy= Cc=
Classification
USCS= AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 03-227-13 Source of Sample: B-07, 1.5m (5 ft.) Date: 11-10-03

Elev./Depth: 1.5m (5"

Client:

Project No: 35321

KLEINFELDER, INC, | Froiect: N¥sH126.Ciba- s Coeve

Plate Number: D.12




Particle Size Distribution Report
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% + 3" % GRAVEL % SAND % SILT | %CLAY
0.0 8.0 52.5 39.5
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
1/2 in. 100.0
3/8 in. 99.2
5B
#1 . Atterberg Limits
#40 59.0 - = -
Porc 176 PL= NP (L= NV Pi= NP
#200 39.5 Coefficients
Dgs= 2.44 Dgo= 0.457 D5p= 0.189
D30= D1s= D1o=
Classification
USCS= SM AASHTO= A-4(0)
Remarks

¥ (no specification provided)

Sample No.: 03-227-14
Location: B-8

Source of Sample: B-08,0m (0 ft)

Date: 11-10-03
Elev./Depth: 0m (0

Client:

KLEINFELDER, INC.

Project No: 35321

Project: NM SH 126, Cuba - La Cueva NM

Plate Number: D.13




Particle Size Distribution Report
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SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silt
1/2 in. 100.0
3/8 in. 99.5
Ao | o33
. Atterberg Limits
#40 83.2 - = .
4100 751 PL= NP LL= NV Pl= NP
#200 65.7 Coefficients
Dgs= 0.531 Deo= Dso=
D30= D15= D10=
CU= CC=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
b (no specification provided)
Sample No.: 03-245-1 Source of Sample: B-09,0m (0 ft.) Date: 11-21-03

Location: B-9

Elev./Depth: 0m (0"

KLEINFELDER, INC.

Client:

35321

Project No:

Project: NM SH 126, Cuba - La Cueva NM

Plate Number: D.14




Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT | % CLAY
0.0 16.9 56.6 26.5
SIEVE PERCENT SPEC.. PASS? Soil Description
SIZE FINER PERCENT (X=NO)
3/4 in. 100.0
1/2 in. 95.6
o
y Atterberq Limits
#10 74.0 = = =
#40 47.6 PL LL Pl
z;gg %g;’ Coefficients
: Dgs= 5.95 Dgo= 0.859 Dsp= 0.491
D3p= 0.106 D4s= D1p=
u= CC=
Classification
USCS= AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 03-245-23 Source of Sample: B-10,1.4m (4.5 ft) Date: 11-24-03
Location: B-10 Elev./Depth: 1.4m (4.5
Client:
KLEINFELDER INC Project: NM SH 126, Cuba - La Cueva NM
, [ ]
Project No: 35321 Plate Number: D.15




Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT | % cLay
0.0 16.8 54.3 28.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand with gravel
1in. 100.0
3/4 in. 96.5
1/2 in. 93.8
3/8 214. g%% Atterberg Limits
#18 Zgg PL= NP LL= NV Pl= NP
#4 : Coefficients
#100 36.1 - ST= 04 =
D3p= 0.0836 Di5= D1o=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 03-227-21 Source of Sample: B-11,0m (0 ft) Date: 11-10-03
Location: B-11 Elev./Depth: 0m (0)
Client:
KLEINFELDER INC Project: NM SH 126, Cuba - La Cueva NM
, -
Project No: 35321 Plate Number: D.16




PERCENT FINER

Particle Size Distribution Report
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0.0 17.4 45.0 37.6
SIEVE PERCENT SPEC." PASS? Soil Description
3/4 in. 100.0
1/2 in. 98.2
. Atterberg Limits
#10 71.7 - = i -
?88 Zg? PL= NP LL= NV Pl= NP
# * Coefficients
e Ha Dgs= 5.40 Dgo= 0.748 Dso= 0.269
D30= D15= D10=
Classification
USCS= SM AASHTO= A-4(0)
Remarks
b (no specification provided)
Sample No.: 03-227-19 Source of Sample: B-12,0m (0 ft.) Date: 11-10-03
Location: B-12

Elev./Depth: 0m (0)

KLEINFELDER, INC.

Client:
Project: NM SH 126, Cuba - La Cueva NM

Project No: 35321

Plate Number:

D.17




Particle Size Distribution Report
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% + 3" % GRAVEL % SAND % SILT ] % CLAY
0.0 10.7 55.0 34.3
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
1/2 in. 100.0
3/8in. 96.6
#4 89.3
ﬁig gg(z) Atterberg Limits
4100 232 PL= NP LL= NV Pl= NP
#200 343 Coefficients
Dgs= 3.05 Dgp= 0.554 Dgo= 0.267
D3p= D15= D1o=
Cy= Ce=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
i (no specification provided)
Sample No.: 03-227-20 Source of Sample: B-13,0.5m (1.5 ft.) Date: 11-10-03
Location: B-13 Elev./Depth: 0.5m (1.5
Client:
KLEINFELDER INC Project: NM SH 126, Cuba - La Cueva NM
, -
Project No: 335321 Plate Number: D.18




Particle Size Distribution Report

Location: BR-I
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT ] % CLAY
0.0 314 37.9 30.7
SIEVE PERCENT SPEC.. PASS? Soil Descripﬁon
SIZE FINER PERCENT (X=NO)
1-1/2 in. 100.0
1in. 94.8
e |
1/2 in. ; Atterberg Limits
3/8 in. 79.6 - = =
#% ggg PL LL Pl
g Coefficients
#%8 g;g D85f 14.5 Dso:—: 1.45 Dsof 0.561
#200 30.7 D30= D15= D10=
u= Ce=
Classification
USCS= AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 03-245-3 Source of Sample: BR-1,4.1 m(13.5 ft.) Date: 11-21-03

Elev./Depth: 4.1 m(13.5)

KLEINFELDER, INC.

Project No:

Client:
Project: NM SH 126, Cuba - La Cueva NM

35321

Plate Number:

D.19




Particle Size Distribution Report
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% + 3" % GRAVEL % SAND % SILT I % CLAY
0.0 21.3 48.3 30.4
SIEVE PERCENT SPEC.‘r PASS? Soil geSCription
SIZE FINER PERCENT {(X=NO)
1-1/2 in. 100.0
1in. 96.5
o | 882
n. . Atterberg Limits
3/8 in. 83.9 = = -
44 787 PL LL PI
zlg Zgi Coefficients
4100 382 Dgsf 10.3 Deof 0.854 Dsof 0.444
#200 30.4 D3p= D15= D1o=
Cy= Cc=
Classification
USCS= AASHTO=
Remarks
¥ (no specification provided)
Sample No.: 03-245-4 Source of Sample: BR-1,7.2m(23.5 ft.) Date: 11-24-03
Location: BR-1 Elev./Depth: 7.2m(23.5)
Client:
KLEINFELDER INC Project: NM SH 126, Cuba - La Cueva NM
: , .
Project No: 35321 Plate Number: D.20




Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT ] % CLAY
0.0 30.0 58.8 11.2
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {(X=NO)
3/4 in. 100.0
1/2 in. 91.8
my |k
: Att Limi
216 565 o Lf__l:berqg imits -
#40 Zgg
#100 13. Coefficients
#200 t.2 Dgs= 9.68 Dgp= 2.48 Dsp= 1.41
D3p= 0.519 D15= 0.134 D1o=
Classification
USCS= AASHTO=
Remarks
* (no specification provided)
Sample No.: 03-245-5 Source of Sample: BR-1, 10.2 m (33.5 ft.) Date: 11-24-03
Location: BR-1 Elev./Depth: 10.2 m (33.5'
Client:
KLE'NFELDER lNC Project: NM SH 126, Cuba - La Cueva NM
, -
Project No: 35321 Plate Number: D.21




Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT ] % CLAY
0.0 16.2 62.8 21.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand with gravel
1/2 in. 100.0
3/8 in. 95.2
s
#1 . Atterberg Limits
Auerberg Limits
#40 43.7 = - L
4100 290 PL= NP LL= NV Pl= NP
#200 21.0 Coefficients
Dgs= 5.17 Dgo= 0.940 Dgg= 0.587
D3p= 0.163 D15= D1p=
Cy= Cc=
Classification
USCS= SM AASHTO= A-1-b
Remarks
¥ (no specification provided)
Sample No.: 03-227-25 Source of Sample: BR-2,1.5m(5 ft) Date: 11-10-03
Location: BR-2 Elev./Depth: 1.5m (5"
Client:
KLEI N F E L D E R I N C Project: NM SH 126, Cuba - La Cueva NM
, -
Project No: 3532] Plate Number: D.22




Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT ] % CLAY
0.0 1.7 57.3 41.0
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO)
3/8 in. 100.0
#4 98.3
#10 ggg
#40 . Atterberg Limits
Atierberg Limits
#100 50.5 - — -
#200 41.0 PL L Pl
Coefficients
Dgs= 1.11 Dgo= 0.289 D5p= 0.145
D30= D15= D10=
Cy= Ce=
Classification
USCS= AASHTO=
Remarks
ir(no specification provided)
Sample No.: 03-227-26 Source of Sample: BR-2, 6.1 m (20 ft.) Date: 11-10-03
Location: BR-2 Elev./Depth: 6.1 m (20"
Client:
KLEIN FE LDE R INC Project: NM SH 126, Cuba - La Cueva NM
, n
Project No: 35321 Plate Number: D.23




Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT ] % CLAY
0.0 26.9 61.8 11.3
SIEVE PERCENT SPEC.' PASS? Soil Description
SIZE FINER PERCENT (X=NO)
lin. 100.0
3/4 in. 93.9
. ,
3/8 in. . Atterberg Limit
er S
s 2] PL= LL= PI=
#10 59.5
100 160 Dgs= 8.29 Dc oifﬁzcé%ms Dsg=
= 8. = 2. = 1.19
#200 11.3 85 60 50
D3p= 0.435 D15= 0.133 D1p=
Cu= CC=
Classification
USCS= AASHTO=
Remarks
B (no specification provided)
Sample No.: 03-227-27 Source of Sample: BR-2,12.2 m (40 ft.) Date: 11-10-03
Location: BR-2 Elev./Depth: 12.2 m (40"
Client:
KLEINFELDER INC Project: NM SH 126, Cuba - La Cueva NM
, -
Project No: 35321 Plate Number: D.24




Particle Size Distribution Report
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT I % CLAY
0.0 4.8 40.7 54.5
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO)
3/4 in. 100.0
1/2 in. 99.1
. ;
. Atterberg Limits
#10 90.6 - — -
#38 gi'}‘ PL LL Pl
#1 : Coefficients
i) 2 Dgs= 1.12 Dgo= 0.108 D50=
D3p= D15= D1o=
Classification
USCS= AASHTO=
Remarks
b (no specification provided)
Sample No.: 03-227-28 Source of Sample: BR-3,4.6 m (15 ft.) Date: 11-10-03
Location: BR-3 Elev./Depth: 4.6 m(15
Client:
KLEINFELDER 'NC Project: NM SH 126, Cuba - La Cueva NM
, L}
Project No: 35321 Plate Number: D.25




Particle Size Distribution Report
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