Gl

INCLUDING IDENTIFICATION AND DESCRIPTION
FIELD IDENTIFICATION PROCEDURES GROUP TYPICAL NAMES INFORMATION REQUIRED FOR L ABORATORY CLASSIFICATION CRITERIA
(Excluding particles larger than 3 inches and basing fractions on estimated weights) SYMBOLS DESCRIBING SOILS
Wide range in grain size and substantial ’ _ i i < indi c D
v N~ g g . . . Well graded gravel's, gravel—sand Give typical name; indicate £ 50 _ 60
g _ <ZE§ © § amounts of all intermediate particle sizes. GW mixtures: little or no fines approximate percentages of sand and O = § Cy= Drq Greater than 4
o2 e Predominantly one size or a range of sizes ! gravel; max. size; angularity, surface s C —(D30)2 Bet d 3
< - 2 198 S o |uith some in{ermediote Sizes migsin GP Poorly graded gravel's, gravel—sand condition, and hardness of the coarse | ¢ gbg oD C=1D,, Dep etween one dan
< 8 o & 0 o9 Z c g. mixtures; little or no fines grains; Iogol or geoloogic. name ond. :8 £ .g R %
8 . Lﬁl H;a g.a g ” RS Non—plastic fines (for identification Silty gravels, poorly graded otf:jer perbt|rlwgnt descTEtwe information, 8 © k= o> ;2«; Not meeting all gradation requirements for GW
O 9 o< RS ¢ 1Y 5 | procedures see ML below). GM gravel—sand—silt mixtures and symbol in pdrentneses. = S v @ n v o T G
A PIE 5Te NG 3k ¢ g S| 505 adB | Atterberg limits below "A" |/TOVE B NE
£ c 0 9] <C - 35 C . . S RS O .
S E 3 2g = ¥ %é Q- o & | Plastic fines (for identification GC Clayey gravels, POOH.Y graded For undisturbed soils % s g ° o8 line or Pl less than 4 and 7 are
Z ° 3 S0 . 05 = <55 procedures see CL below). gravel—sand—clay mixtures add information on stratification, " ) 53 N , » |borderline cases
I O = S£2 £Z2 5 degree of compactness, O 5 6 4 | Atterberg limits above "A™ o0 iring use of
o o~ O o o 2 % L Wide range in grain sizes and substantial SW Well graded sands, gravely sands; cementation, moisture conditions .f__) > C » E line with Pl greater than 7/ dual symbols.
© = o 2 c ST < ° g amounts of all intermediate particle sizes. little or no fines and drainage characteristics. oo O c
Ll SN S S < =9 |¥ o < . . ) S ® g o | Cv = B89 Greater than 6
wn 7 o+ 3 =z = = Predominantly one size or a , . - 2 = — D10
r =, ° “ L s < = 5 range of sizes with some Poorly graded sands, gravely sands; EXAMPLE: = g 29290 S| ce = (D302 guy 43
< <5 9 °2o 284 == [ cdiote sizes miss! SP little or no fines Silty Sand, gravely, about 20% hard 5| 2o e 3| -~ Diobe SETWEER BN OF
@) L 21y « TN 235 |O intermediate sizes missing. ollty >dnd, g Y; 0 ; = 2 ©
O 5% 7o SEV 3 = - .. . . angular gravel particles J — inch o S a2 »e o |Not meeting all gradation requirements for SW
<3 % <Z( S o |E %L,_ Non—plastic fines (for indentification SM Silty sands, poorly graded sand-—silt maximum  size; rounded.ond subangular > o 3 _o XA
8N _E W o' — 9O a " ;& O o procedures see ML be|ow). mixtures SOﬂd gl’OInS coarse tO flﬂe; Obout 15% (@) o . O.Lg LO\_N g Aﬂ'_ b | 'l'_ b | nAn Above ”A” “ne
So g s 20 |lnz 9F non—plastic fines with low dry strength; | , 2E9 5854 f cr er|:(>g| l'm' Stheovzr with Pl between 4
== 8;8‘“ LD S gg’q&; Plastic fines (for identification SC Clayey sands, poorly graded sand—clay | well compacted and moist in place; O €350 55‘;% ne or ess than and 7 are
& §o§§ [ < £ £ | procedures see CL below). mixtures alluvial sand; (SM). 0 8o z g 05 borderline cases
= o) o N £ Z © 23 o | Afterberg limits above A requiring use of
% IDENTIFICATION PROCEDURES ON FRACTION SMALLER THAN No 40 SIEVE SIZE ..8 000 S=0 line with Pl greater than 7/ dual symbols.
C
= 0 . TOUGHNESS O
s L ORY STRENGTH ) aTANCY (Reaction ) S| e -
(CI’UShIﬂg . (ConS|Stency near For classification of fine—grained soils /
& + . to SkOkIﬂg) . — ) and fine—grained fraction of /
2 a3l O = o Characteristics) Plastic Limit) c 50 | coarse—grained soils. i
% g Q| Z 5 E o Inorganic silty and very fine sands, Give typical name; + Equation of "A’—line B gv
] O | < = ) . . . ’ . . qu ~ 3 2
= v o > = O None to slight Quick to slow None ML rock flour, silty or clayey fine sands degree and character of plasticity, o Horizontal at Pl=4 to LL=25.5, Y N
8 0 )] <_':| 0,0 with slight plasticity amount and maximum size of coarse ; T a0l then PI=0.73 (LL - 20) / X Y
s 8150 33 Inorganic clays to low to medium grains; color in wet condition, odor in | &= | ~ cgugtion of M e e Q\/C%
e n | = = v ) . . . . . = ¢ ot te ,
L o© N T Medium to high None to very slow Medium CL plost|C|t>/, gravely clays, sandy any, local or g'eol'og|c‘ name, 'cmfj other| == | 5 then PI=0.9 (LL — 8) ,
Z 5 S clays, silty clays, lean clays pertinent descriptive information; and ) %30_ /
<t € L . , symbol in parentheses. 2| = /
¥ o © Organic silts and organic o | > /
S ol 9 Slight to medium Slow Slight oL silt—clays of low plasticity > 520_ P Y
L 50 o — : S5 | F y & ML orROL
Z <3 g = Inorganic silts, micaceous or For undisturbed soils O 2 s %
Lgo =12 cc Slight to medium Slow to none Slight to medium | MH |diatomaceous fine sandy or silty soils, | add information on structure, o | FioL ’
co o v L elastic silts stratification, consistency in N 7
o | = . ! Y % a4 ML o= OL
S B < 552 | o ol ¢ high olasticity. fat undisturbed and remolded states. al LN
o . L5 22 | High to very high i CH norganic cidys ot high pidsticity, 1d Moisture and drainage conditions. © 0 ]
o o O 5o None igh clays o
=z > O o C 0 10 16 20 30 40 50 60 70 80 90 100
1 = (@)
o Inorganic clays of medium to high EXAMPLE: — LIQUID LIMIT (LL
Medium to high None to very slow Slight to medium OH plos?ticity d ° Clayey Silt, brown; slightly plastic. 5 . (LL)
small percentage of fine sand. ) FOR LABORATORY CLASSIFICATION OF FINE GRAINED SOILS
Readily identified by color, odor, spongy feel and : : : numerous vertical root holes, firm and
HIGHLY ORGANIC SOILS frequently by fibrous texture. PT Peat and other highly organic soils dry in place, loess, (ML).
* Boundary classifications: — Soils processing characteristics of two groups are FIELD IDENTIFICATION PROCEDURES FOR FINE GRAINED SOILS OR FRACTIONS
designated by combinations of group symbols for Example GW—GC, well graded gravel
mixture with clay binder These procedures are to be performed on the minus No. 40 sieve size particles, in for field classification
* All sieve sizes on this chart are US standard. purposes, screening is not intended, simply remove by hand the coarse particles that interfere with the tests.
TOUGHNESS (Consistency near plastic limit)
After removing particles larger than No. 40 sieve size, a specimen of
soil about one—half inch cube in size is molded to the consistency of
y
. . putty. |If too dry, water must be added and if sticky, the specimen
DILATANCY (ReOCtIOﬂ to ShOklng) DRY STRENGTH (Crushing Chorocteristics) should be spread out in a thin layer and allowed to lose some moisture
) ) ) ) o X ) ) i by evaporation. Then the specimen is rolled out by hand on a smooth
After removing particles larger than No 40 sieve sieve, prepare a pat striking After removing particles larger than No. 40 sieve size, mold a pot of surface or between the palms into a thread about one—eighth inch in
vigorously ogoipst the other of moist soll Yvith a volume of ‘obout one—half cubic inch. Add soll 'to thfa consistency of pgtty, adding water if necessary. AIIQW the pot to dry' Completely by oven, sun, diameter. The thread is then folded and rerolled repeatedly. During this
enough water if necessary to make the soil soft but not sticky. or air drying and then test its strength by breaking and crumbling between the fingers. This strength is a manipulation, the moisture content is gradually reduced and the specimen
Place the pot in the open palm of one hand and shake horizontally, measure of the character and quantity of the colloidal fraction contained in the soil. The dry strength stiffens, finally loses its plasticity, and crumbles when the plastic limit is
hand several times. A positive reaction consists of the appearance of water on the surface of the increases with increasing plasticity. reached.
pot which changes to a livery consistency and becomes glossy. When the sample is squeezed High dry strength is characteristic for clays of the CH group A After the thread crumbles, the pieces should be lumped together and
petween the fingers, the water qu gloss disappear from the su.rfoce, the pot stiffgns, and finally ty.picol inorganic silt possesses onoly.ver)./ slight dry strength Silty ﬂne.sonds onq silts hgve oboujt the same a slight kneading action continued until the lump crumbles.
it cracks or crumbles. The rapidity of appearance of water during shaking and of its slight dry strength, but can be distinguished by the feel when powdering the dried specimen. Fine sand feels The tougher the thread near the plastic limit and the stiffer the
disappearance during squeezing assist in identifying the character of the times in a soil. gritty whereas a typical silt has the smooth feel of flour. lump when it finally crumbles, the more potent is the colloidal clay
Ver%/ fine cleoln ts_ondls gihve the quictgest‘ond m‘ost_ltdistinc;g reoctist)n‘ | ‘ ) Letter symbols in the logs, are group fraction in the soil weakness of the thread ot.the‘ p|o§tiq limit gnd quick
whereds d pidstic cidy hds no redction inorgdnic siits, such as d typical rock tour, snow d symbols of the Unified soil classification system based on field indent. Copies of Drawing No. loss of coherence of the lump below the plastic limit indicate either
moderately quick reaction. 103—D—347, Unified Soil Classification, may be obtained on request office of Director of Design and inorganic clay of low plasticity, or materials such as kaolin — type clays
Construction. Bureau of Reclamation, Denver, Colorado R0225. and organic clays which occur below the A—line.
ADOPTED BY — CORPS OF ENGINEERS AND BUREAU OF RECLAMATION 1952 Highly organic clays have a very weak and spongy feel at the plastic limit.
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DISCONTINUITY TERMINOLOGY

DISCONTINUITY — A collective term used for all structural breaks in geologic materials
which usually are unhealed and have zero or low tensile strength. Discontinuities also
may be healed and exhibit high tensile strength. Discontinuities comprise fractures
(including ;omts) planes of weakness, shears/faults, and shear/fault zones. Contacts
between various units also may be considered discontinuities.

FRACTURE -~ A term used to describe any natural break in geologic material excluding
shears and shear zones. Additional fracture terminology is provided below.

SHEAR - A structural break where differential movement has taken place along a surface
or zone of failure by shear; characterized by striations, slickensides, gouge, breccia,
mylonite, or any combination of these. Often direction, amount of displacement, and
continuity may not be known because of limited exposures or observations.

FAULT — A shear with significant continuity which can be correlated between observations;
occurs over a significant portion of a given site, foundation areq, or region; or is a
segment of a fault or fault zone defined in the literature. The designation of a shear
as a fault or fault zone is a site—specific determination.

SHEAR/FAULT ZONE — A shear that is expressed . in relative terms of width. The zone may
consist of gouge, breccia, or many related faults or shears together with fractured and
crushed rock between the shears and faults, or any combination of these. In the litera—
ture many fault zones simply are referred to as faults.

SHEAR-/FAULT—DISTURBED ZONE — An associated zone of fractures and/or folds
adjacent to a shear or shear zone where the country rock has been subjected to
only minor cataclastic action and may be mineralized. If adjacent to a fault

or fault zone, the term is fquit—disturbed zone. Occurrence, orientation, and
areal extent of these phenomena depend upon depth of burial (pressure and
temperature) during shearing, brittieness of materials, and the stress envelope.

FRACTURE TERMINOLOGY

EXAMPLES SHOWN FOR CORE, BUT APPLICABLE TO ANY OBSERVATION

JOINT (JT) - A relatively planar fracture along which there has
been little or no shearing displacement.

N4

FOLIATION JOINT (FJ) OR BEDDING JOINT (BJ) - a relatively
planar fracture which is parallel to foliation or bedding along
which there has been little or no shearing displacement.

BEDDING PLANE SEPARATION - A separation along bedding after
extraction or exposure due to stress relief or siaking.

INCIPIENT JOINT (IJ) OR INCIPIENT FRACTURE (IF) — A joint
or fracture which does not continue through the specimen or

N\
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at least is not seen with the naked eye. However, when the spec—

men is wetted, and then allowed to dry, the joint or fracture
trace is evident. When core is broken, it breaks along an ex—
isting plane.

RANDOM FRACTURE (RF) — A natural break which does not belong
to a joint set, and which exhibits a generally rough, very
irregular, nonplanar surface.

AN

MECHANICAL BREAK (MB) — A break due to drilling, blasting, or
handling. Mechanical breaks parallel to bedding or foliation
are called Bedding Breaks (BB) or Foliation Breaks (FB), re—
spectively. Recognizing mechanical breaks may be difficult.
The absence of oxidation, staining, or mineral fillings, and
often a hackly or irregular surface are clues for recognition.

FRACTURE ZONE (FZ) — Numerous, very closely spaced intersect—

ing fractures. Often fragmented core cannot be fitted together.

METHOD OF MEASURING DIP OF

PLANAR DISCONTINUITIES, FOLIATION,

AND BEDDING IN CORE

= 35° Di
| - 4
T
| § ore axis

- Core axis 45°
Inclination

[

2. Angle hole — true dip usually not
known; angle is measured from

1. Vertical hole — true dip
is measured and reported.

core axis and is called inclination.

ROCK QUALITY DESIGNATION (RQD)

EXAMPLE SHOWN FOR CORE, BUT APPLICABLE TO ANY LINEAR OBSERVATION
RQD =

Length of the run in feet (mm)

a— 0.33 ft
Expressed as percent (%) ore axis

FRACTURE FREQUENCY

FRACTURE FREQUENCY — The number of natural fractures occurring within a base
length or core run. The number of fractures is divided by the length and is
reported as fractures per foot or fractures per meter. Expressed as 3/m or
6/ft.

FRACTURE DENSITY

FRACTURE DENSITY — Based on the spacing of gli naturgl fractures in an expo—
sure or core recovery lengths in boreholes;

excludes mechanical bregks,
shears, and shear zones; however, shear—disturbed zones (fracturing outside
the shear) are included. Descriptors for fracture density apply to all rock

exposures such as tunnel walls, dozer trenches, outcrops, or foundation cut
slopes and inverts, as well as boreholes. Descriptive criteria presented below
are based on borehole cores where lengths are measured along the core axis.
For other exposures the criterium is distance measured between fractures
(size of blocks).

UNFRACTURED (FDO): No fractures.

VERY SLIGHTLY FRACTURED (FD1): Core recovered mostly in lengths greater than
3 feet (1 m).

SLIGHTLY TO VERY SLIGHTLY FRACTURED (FD2) =

SLIGHTLY FRACTURED (FD3): Core recovered mostly in lengths from 1 to 3 feet
(300 to 1000 mm) with few scattered lengths less than 1 foot (300 mm) or
greater than 3 feet (1000 mm).

MODERATELY TO SLIGHTLY FRACTURED (FD4) *

MODERATELY FRACTURED (FDS): Core recovered mostly in 0.3~ to 1.0~foot (100-
to 300—mm) lengths with most lengths about 0.6 foot (200 mm).

INTENSELY TO MODERATELY FRACTURED (FD6) *

INTENSELY FRACTURED (FD7): Lengths average from 0.1 to 0.3 foot (30 to 100
mm) with s¢attered fragmented intervals. Core recovered mostly in lengths
less than 0.3 foot (100 mm).

VERY INTENSELY TO INTENSELY FRACTURED (FD8) *

VERY INTENSELY FRACTURED (FD9): Core recovered mostly as chips and frag—
ments with a few scattered short core lengths.

* Combinations of fracture densities (e.g., Very Intensely to Intensely Fractured
or Moderately to Slightly Fractured) are used where equal distribution of both
fracture density characteristics are present over a significant interval or expo—
sure, or where characteristics are " in between” the descriptor definitions.

FRACTURE SPACING

JOINT SET, OR FRACTURE
SPACING DESCRIPTOR TRUE SPACING

Greater then 10 ft (>3 m)
3to10ft(1to3m)

1 to 3 ft (300 mm to 1 m)
0.3to 1 m (100 to 300 mm)
0.1 to 0.3 ft (30 to 100 mm)
less than 0.1 ft (<30 mm)

EXTREMELY WIDELY SPACED (SP1)
VERY WIDELY SPACED (SP2)
WIDELY SPACED (SP3)
MODERATELY SPACED (SP4)
CLOSELY SPACED (SP5)

VERY CLOSELY SPACED (SP6)

Sum of length of solid core pieces > 0.33 ft [4 in] (100 mm) long X 100

FRACTURE CONTINUITY

CONTINUITY DESCRIPTOR

DISCONTINUOUS (C1)
SLIGHTLY CONTINUOUS (C2)
MODERATELY CONTINUOUS (C3)
HIGHLY CONTINUOUS (C4)
VERY CONTINUOUS (C5)

DISCONTINUITY LENGTH

Less than 3 ft (<1 m)
3to10ft(1to3 m)

10 to 30 ft (3to 10 m)

30 to 100 ft (10 to 30 m)
Greater than 100 ft (>30 m)

FRACTURE ENDS (JOINT SURVEYS)

FRACTURE ENDS
DESCRIPTOR

E@
E1

E2

DESCRIPTIVE CRITERIA
Zero ends leave the exposure (both ends can be seen).

One end of the fracture terminates in the exposure
(one end can be seen).

Neither fracture end terminates in the exposure
(neither end can be seen).

FRACTURE OPENNESS OR
FILLING THICKNESS

FILLING THICKNESS OPENNESS
DESCRIPTOR THICKNESS/OPENNESS DESCRIPTOR
CLEAN (T®) No film or coating.

VERY THIN (T1)

MODERATELY THIN  0.003 to 0.01 ft [1/32 to

(T2)
THIN (T3)

MODERATELY THICK 0.03 ft [3/8 in] to 0.1 ft

(T4)
THICK (T5)

No visible separation. TIGHT (00)

Less than 0.003 ft [1/32 in] SLIGHTLY OPEN (01)
(<1 mm).

MODERATELY OPEN (02)
1/8 in] (1 to 3 mm).

0.01 to 0.03 ft [1/8to 3/8 OPEN (03)
in] (3 to 10 mm).

MODERATELY WIDE (04)
(10 to 30 mm).

Greater than 0.1 ft (>30 mm). WIDE (05)
Actual thickness or
openings recorded.

FRACTURE MOISTURE CONDITIONS

MOISTURE
DESCRIPTOR

M1

M2

M3

M4

MS

M6

M7

DESCRIPTIVE CRITERIA

The fracture is dry. It is tight or filling (where present) is
of sufficient density or composition to impede waterflow.
Waterflow along the fracture does not appear possible.

The fracture is dry with no evidence of previous waterflow.
Waterflow appears possible.

The fracture is dry, but shows evidence of waterflow such
as staining, leaching and/or vegetation.

The fracture or filling (where present) is damp, but no free
water is present.

The fracture shows seepage. It is wet with occasional
drops of water.

The fracture emits a continuous flow (estimate flow rate)
under low pressure. Filling materials (where present) may
show signs of leaching or piping.

The fracture emits a continuous flow (estimate flow rate)
under moderate to high pressure. Water is squirting and/
or filling material (where present) may be substantially
washed out.

FRACTURE ROUGHNESS

Refers to small—scale asperities of surfaces, not large—scale undula—
tions or waviness.

STEPPED (R1): Near—normal steps and ridges occur on the fracture surface.

ROUGH (R2): Large, angular asperities can be seen.

MODERATELY ROUGH (R3): Asperities are clearly visible and fracture surface
feels abrasive.

SLIGHTLY ROUGH (R4): Small asperities on the fracture surface are visible
and can be felt.

SMOOTH (R5): No asperities, smooth to the touch.

POLISHED (R6): Extremely smooth and shiny. -

FRACTURE SURFACE AND/OR FILLING
ALTERATION AND HARDNESS

Descriptors for weathering or alteration of fracture surfaces and fracture fillings
(excluding soil materials) are the same as those used for weathering and
alteration of rock.

Descriptors for hardness/strength of fillings and/or fracture surfaces are the
same as those presented for hardness of rock and consistency of soils.

DISCONTINUITY HEALING

TOTALLY HEALED (HL1) — All fragments bonded, discontinuity is completely
healed or recemented to a degree at least as hard as surrounding rock.

MODERATELY HEALED (HL3) — Greater than 50 percent of fractured or sheared
material, discontinuity surfaces or filling is healed or recemented; and/or
strength of healing agent is less hard than surrounding rock.

PARTLY HEALED (HL5) — Less than 50 percent of fractured or sheared material,
discontinuity surface or filling is healed or recemented.

NOT HEALED (HL6) — Discontinuity surface, fractured zone, sheared material or
filling is not healed or recemented, rock fragments or filling (if present) held
in place by their own angularity and/or cohesiveness.

SHEAR/FAULT DESCRIPTORS
SHEAR/FAULT GOUGE CONSISTENCY

DESCRIPTOR DESCRIPTIVE CRITERIA (Similar to consistency of soils)

VERY HARD Gouge cannot be broken with finger pressure; cannot be indented
with fingernail.

HARD Gouge can be broken with firm finger pressure; can be indented
with fingernail; cannot be indented with thumb.

FIRM Gouge can be easily crumbled; can be indented with thumb 1 to
S mm.

SOFT Gouge can be easily molded; can be penetrated with thumb 5 to
25 mm.

VERY SOFT Gougé can be penetrated with thumb more than 25 mm.

SHEAR/FAULT MOISTURE DESCRIPTORS

The apparent moisture content of gouge is described as WET (visible free water);
MOIST (damp, but no visible woterg; and DRY (absence of moisture, dusty, dry
to the touch). Moisture descriptors M1 through M7 may be used to describe
the shear or shear zone.

BRECCIA SHAPES

Platy . .. ................ . —=—
Lens—shaped. . . ........... . <=
Wedge—shaped. . ... ... ... .. R

Contorted. . .............. : @
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GENERAL GEOLOGIC LEGEND
STRATIGRAPRHY

Quaternary Alluvium (Qal)

Consists of a variety of materials from clayey sand (SC),
silty sand (SM), poorly graded sand with silt (SP—SM), to poorly
graded sand (SP).

Tertiary Nacimiento Formation (Tn)

The Nacimiento Formation is found from the east side of Largo
Canyon to the end of reach 22. Bedrock is often covered by a thin

layer of Qal/Qsw.

Sandstone /SS), is fine to medium to fine to coarse, color transitions

between brown,orange, grey, and yellow, soft (H6) to moderately hard

(H4), Decomposed (W9), to slightly weathered (W3), thinly to
moderately bedded, sporadic zones containing carbon inclusions and

iron/manganese oxide staining, occasional conglomeratic zones
with subrounded to subangular fine gravel and mud ripup clasts.

Siltstone (SLTSN), is grey to brown in color, very soft (H7) to
moderately hard (H4), slightly weathered (W3) to intensely to
moderately weathered (W6), thinly to moderately bedded, occasional
gypsum veins.

Claystone (CLSTN), is dark grey, to brown in color, very soft (H7) to

soft (H6), decomposed (W9) to intensely weathered (W7), moderately
to thinly bedded, occasional carbon inclusions, gypsum and calcite

veins, iron/manganese oxide staining.

GEOLOGIC EXPLANATION

DHR22B—14-25
®

TPR22B—-14-33
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Drill hole location with year and identification number

Test Pit location with year and ldentification number

Cone Penetrometer location with year and Identification number

Geologic Unit Contact

Dashed where approximate

Queried where inferred
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(dashed where projected)
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GENERAL GEOLOGIC NOTES

Geologic standards and definitions used for rock quality and rock
discontinuities are based on Bureau of Reclamation Engineering
Geology Field Manual and drawing numbers 40—-D—-64935 and
40—-D—-64399.

The Unified Soil Classification System and descriptions are based
on the USCS (Unified Soil Classification System) and Bureau of
Reclamation procedures and guidelines as described in Geotechnical
Branch Training Manuals Nos. 4, 5, 6, and Designations 5000
(laboratory classification) and USBR 5005 (visual classification).
These procedures are similar to ASTM D2485—-87 and D2487—-88
respectively.

Interpretations shown on geologic profiles are based on Test Pit,
Drill hole, outcrop, and field mapping data. Interpretations suggest
general trends between data points and do not depict localized
irregularities.

For the entire description of material, drilling or excavation method
and conditions, exact locations of the hole, etc., see complete log.
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FEATURE: REACH 22 PIPELINE

GEOLOGIC LOG OF DRILL HOLE NO. DHR21-14-G

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

LOCATION: WATER TREATMENT PLANT

BEGUN: 9/7/14 FINISHED: 9/7/14

DEPTH AND ELEVATION OF WATER LEVEL: WLNE

AND DATE MEASURED: 9/7/2014

COORDINATES: N 1,968,336.0 E 2,735,072.1

TOTAL DEPTH: 53.5

DEPTH TO BEDROCK: 28.3

SHEET 1 OF 1

STATE: NEW MEXICO
GROUND ELEVATION: 6631.6
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT
REVIEWED BY:

NOTES

DEPTH

LABORATORY DATA

% CORE RECOVERY

% FINES

% SAND

% GRAVEL

LIQUID LIMIT

PLASTICITY
INDEX

MOISTURE

CONTENT

LABORATORY
CLASSIFICATION

BLOWS /0.5FT

GEOLOGIC UNIT
SYMBOL

VISUAL
CLASSIFICATION
ELEVATION

CLASSIFICATION AND
PHYSICAL CONDITION

ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDALE, HELPERS;
KYLE KILEBREW; DAVE NIELSON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
CME 85.

DRILL METHOD:

0-53.5 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:

NONE USED.

DRILLING MEDIUM:
NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS.

68

11171

82.9

NP

3.0%

SM

5/9/11

80

.588.5

1.5

46.3%

26.3%

12.5%

CL

8/14/18

100

.338.3
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11/21/21

32

.331.3
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SM
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32
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SP-SM
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80.1
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NP

2.5%

SM

9/12/14

50

11

.317.3

82.7
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4.2%

SM

5/10/9

90

Qal

[
<

6630.5

(CL)s

6622.4

SP-SM

6603.3

.830.8

69.2

30.6%

10.8%

121%

sC

17/34/48

100

.532.5

67.5

28.5%

9.6%

9.3%

SC

2]

B/REFUSAL

100

100

100

100

Tn

SS

6578.1

BOTTOM OF HOLE

0.0 - 28.3 FT QUATERNARY ALLUVIUM (Qal)

0.0- 1.1 FT: SILTY SAND (SM): ABOUT 80% FINE
SAND, MAXIMUM SIZE, FINE SAND; ABOUT
20% FINES WITH NO PLASTICITY, RAPID
DILATANCY, LOW DRY STRENGTH, DRY, TAN
IN COLOR; STRONG REACTION WITH HCI.

1.1-1.5 FT CLAYEY SAND (SC): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH LOW
PLASTICITY, LOW TO MEDIUM DRY STENGTH,
LOW TOUGHNESS AND SLOW DILATANCY;
GREY TO ORANGE IN COLOR, DRY, NO
REACTION WITH HCI.

1.5-9.2 FT LEAN CLAY WITH SAND (CL)s:
ABOUT 80% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, NO DILATANCY AND MEDIUM TO
HIGH TOUGHNESS; ABOUT 20% FINE SAND;
MAXIUMUM SIZE, FINE SAND; DRY, TAN IN
COLOR, NO REACTION WITH HCI.

9.2 - 28.3 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% FINES WITH NO PLASTICITY, NO DRY
STRENGTH, AND RAPID DILATANCY; DRY,
LIGHT BROWN IN COLOR; NO REACTION WITH
HCI.

28.3 - 53,5 FT TERTIARY NACIMIENTO
FORMATION (TN)

28.3 - 53.5 FT SANDSTONE: FINE TO MEDIUM
GRAINED, TAN IN COLOR, MODERATELY TO
INTENSELY WEATHERED (W5-W7)
MODERATELY SOFT (H5), THINLY BEDDED TO
LAMINATED; NO REACTION WITH HCI.

ROCK APPEARS TO BE BROKEN DURING
DRILLING AND IS RECOVERED MOSTLY AS
ANGULAR FRAGMENTS FROM 1/2-INCH TO
APPROXIMATELY 4- INCHES IN SIZE. MOST
SURFACES ON THE FRAGMENTS APPEAR
FRESHLY BROKEN. OCCASIONAL PLANAR
SURFACES ARE STAINED WITH IRON OXIDE
INDICATING SOME JOINTS AND FRACTURES
EXISTING IN THE ROCK. ORIENTATION AND
DENSITY OF THE JOINTS AND FRACTURES
COULD NOT BE DETERMINED.

STRATIGRAPHY:
0.0 - 28.3 FT: QUATERNARY ALLUVIUM (Qal)
28.3 - 53.5 FT: TERTIARY NACIMIENTO
FORMATION (Tn)

ABBREVIATIONS:

WLNE = WATER LEVEL NOT ENCOUNTERED
1.D. = INSIDE DIAMETER

BNE = BEDROCK NOT ENCOUNTERED
NE=NOT ENCOUNTERED

FT=FEET

HSA=HOLLOW STEM AUGER
CME=CENTRAL MINING EQUIPMENT
SPT=STANDARD PENETRATION TEST.

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.




Gl4

GEOLOGIC LOG OF DRILL HOLE NO. DHR22-25

SHEET 1 OF 1

FEATURE: REACH 22B PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT STATE: NEW MEXICO
LOCATION: PIPELINE COORDINATES: N2,047,3288 E 2,750,275.1 GROUND ELEVATION: 58633
BEGUN: 6/21/12 FINISHED: 6/21/12 TOTAL DEPTH: 239 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: 214 HOLE LOGGED BY: C.BEYER
DATE MEASURED: REVIEWED BY:
& LABORATORY DATA = = g
% xQ e b 2
= 1
E| 8 e il £g N 5,|23 CLASSIFICATION AND
NOTES & 4 w g x| Ox 74 5 é Q 08 hy
R o z|a|E4 EE o§ g gé 59 PHYSICAL CONDITION
S|E|5|6 |3 (%28 2 |85 3
w2 |25 g 28 gé @ &
ALL MEASUREMENTS ARE FROM 0.0 - 21.4 FT: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE - (Qal):
SAME AS THOSE USED BY THE
DRILLER. 0.0- 5.0 FT: CLAYEY SAND (SC): ABOUT
- 60% FINE SAND, TRACE MEDIUM TO
ALL MEASUREMENTS ARE REPORTED COARSE SAND; ABOUT 40% FINES WITH
IN FEET EXCEPT WHERE NOTED, 20 §C LOW TO MEDIUM PLASTICITY, NO
| DILATANCY, LOW DRY STRENGTH, LOW
DRILLED BY: U.C. REGION DRILL TOUGHNESS; DRY, BROWN TO GREY IN
CREW; DRILLER; LENNY WASHBURN, COLOR, MAXIMUM SIZE, COARSE SAND;
HELPERS; BRENT TERRY, 3 ROOTS IN TOP 0.5 FT; NO REACTION WITH
TYSON BEZANSON. HCI.
PURPOSE: 5 565831 5.0 - 15.0 FT: SILTY SAND (SM): ABOUT 75%
PRECONSTRUCTION SOIL AND 4 FINE TO MEDIUM SAND; ABOUT 25%
BEDROCK FOUNDATION wo |aot| o | wal we |row|su NONPLASTIC FINES, WITH RAPID
INVESTIGATIONS. ] : : : DILATANCY, NO TOUGHNESS, AND NO
32 8 DRY STRENGTH; DRY, TAN IN COLOR; NO
DRILL EQUIPMENT: REACTIION WITH HCI.
GUS PECH MODEL GP3000 ROTARY _
DRILL RIG. 15.0 - 17.0 FT: CLAYEY SAND (SC): ABOUT
= 50% FINE SAND, WITH LENSES OF
DRILL METHOD: il COARSE SAND ABOUT 0.2 FT THICK;
0-23.9 FT 4 1/4" HSA AND DRY CORE 250 | 740 | o [ wia | wp | 3 | sm 3 ABOUT 50% MEDIUM PLASTIC FINES, WITH
SYSTEM WITH SPTs. 24 5 NO DILATANCY, LOW TOUGHNESS, LOW
o DRY STRENGTH; DRY, BROWN TO GREY IN
CASING RECORD: COLOR; WEAK REACTION WITH HCI.
NONE USED
10- SM 17.0- 21.4 FT: SILTY SAND (SM): ABOUT
DRILLING MEDIUM: 3 75% FINE TO MEDIUM SAND; ABOUT 25%
NONE USED ol ™ al NONPLASTIC FINES, WITH RAPID
i il et U o UL B r_ |9 DILATANCY, NO TOUGHNESS, NO DRY
HOLE COMPLETION: 78 3 STRENGTH; DRY, TAN IN COLOR; NO
BACKFILLED WITH CUTTINGS., REACTIION WITH HCI.
21.4-23.9 FT: TERTIARY NACIMIENTO
P FORMATION (TN):
431 | 560 [ o 260 ) 111 |42% | SC 3 21.4-23.9 FT: SANDSTONE: FINE TO
80 P MEDIUM GRAINED, MODERATELY TO
= SLIGHTLY WEATHERED (W4), SOFT (H8),
TAN IN COLOR, AUGER MET REFUSAL AT
s soias| 229FT.
STRATIGRAPHY:
st | s | o | 282 0z |7 ] sc p 0.0 - 21.4 FT. QUATERNARY ALLUVIUM (Qal)
| sC 21.4 - 23.9 FT. TERTIARY NACIMIENTO
64 4 FORMATION (Tn)
ABBREVIATIONS:
= 594631 WLNE = WATER LEVEL NOT
ENCOUNTERED
1.D. = INSIDE DIAMETER.
N 34 | 500 | 17 [ 228 | 37 |38% [ SM 4
72 4
M
20
3
199 | 801 0 NIA NP | 28% | SM 4
5 58419
- 79
TN |SANDSTONE
58304

BOTTOM OF HOLE

COMMENTS:
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FEATURE: REACH 22B

LOCATION: PIPELINE

BEGUN: 6/22/12 FINISHED: 6/22/12
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22-29

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N 2,042,450.7 E 2,750,045.5

TOTAL DEPTH: 26.3

DEPTH TO BEDROCK: 7.8

SHEET 1 OF 1

STATE: NEWMEXICO
GROUND ELEVATION: 5905.9
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: C. BEYER

DATE MEASURED: REVIEWED BY:
o
: LABORATORY DATA 2 | & .
- 8 ol Eg w = g
=R |2 lE |w £s g 5. (23 /3 CLASSIFICATION AND
NOTES o | w 8|5 |5x|zs| 32 od | Bk g
& | w g o] z |2 EE Pl &% g gg|>g / = PHYSICAL CONDITION
§l2|3|8|3(22|22| 8% | 3 |g8| 3/ &
2| 2|2|35|a |S0 a3 o
ALL MEASUREMENTS ARE FROM 0.0 -7.8 FT: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE SM {Qal):
SAME AS THOSE USED BY THE — 5904.7
DRILLER. [ |0-1.2FT: SILTY SAND (SM): ABOUT 80%
FINE SAND; ABOUT 20% NONPLASTIC
ALL MEASUREMENTS ARE REPORTED - FINES, WITH RAPID DILATANCY, NO
IN FEET EXCEPT WHERE NOTED., TOUGHNESS, NO DRY STRENGTH; MAX
N SIZE, FINE SAND; DRY, TAN IN COLOR;
DRILLED BY: ROOTS [N TOP 0.5 FT, STRONG REACTIION
U.C. REGION DRILL CREW; WITH HCI.
DRILLER; LENNY WASHBURN, - Qal
HELPERS; BRENT TERRY, - 1.2-7.8 FT: CLAYEY SAND (SC): ABOUT
TYSON BEZANSON. 60% FINE SAND; ABOUT 40% FINES WITH
PURPOSE: 5~ . LOW TO MEDIUM PLASTICITY, NO
PRECONSTRUCTION SOIL AND DILATANCY, LOW DRY STRENGTH, LOW
BEDROCK FOUNDATION | 837 | 286 [ 77 |saT| w7 | 73 |s(CL) 7 TOUGHNESS; TRACE COARSE SAND AND
INVESTIGATIONS. 8 FINE SUBROUNDED GRAVEL, MAXIMUM
SIZE, 15MM: DRY, BROWN TO GREY IN
DRILL EQUIPMENT: _ COLOR, INTERMITTENT CALCITE
GUS PECH MODEL GP3000 ROTARY NODULES; STRONG REACTION WITH HCI.
DRILLRIG. 320 [ 671 | o | A | np | 45 | Sm 50831
- 7.8-26.3 FT: TERTIARY NACIMIENTO
DRILL METHOD: REFUSAL - FORMATION (TN):
0- 9.0 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs. s806.6 | 7.8- 9.3 FT: SANDSTONE: FINE TO MEDIUM
9.0- 26.3 FT HQ3 WIRELINE CORING [CLST 56052 | GRAINED, AUGER REFUSAL WAS MET AT
SYSTEM WITH A 3' SPILT TUBE i = 9.0 FT, WEATHERING AND HARDNESS
SAMPLER AND DIAMOND SURFACE- SLTS UNKNOWN DUE TO SAMPLE
SET BIT. 58952 | DISINTEGRATION BY AUGER, SWITCHED
- TO CORING SYSTEM AND CONTINUED
100 HOLE, FROM 9.0 TO 9.3 SANDSTONE WAS
CASING RECORD: MODERATELY TO SLIGHTLY WEATHERED
NONE USED = (W4), MODERATELY SOFT (H5), TAN IN
COLOR, NO REACTION WITH HCl.
DRILLING MEDIUM: a
NONE USED IN TOP 7.8 FT. WATER 9.3-9.7 FT: CLAYSTONE: INTENSELY TO
USED FROM 7.8 TO 263 FT. MODERATELY WEATHERED (W6), SOFT
(H6) GREY IN COLOR, SAMPLE WASHED
HOLE COMPLETION: BY DRILL, NO REACTION WITH HCI.
BACKFILLED WITH CUTTINGS.
16— 9.7 - 10.7 FT: SILTSTONE: MODERATELY TO
SLIGHTLY WEATHERED (Wa4),
MODERATELY SOFT (H5), LIGHT GREY IN
= COLOR, NO REACTION WITH HCL.
80
Al = 10.7 TO 24.3 FT: SANDSTONE: FINE TO
MEDIUM GRAINED, MODERATELY TO
SLIGHTLY WEATHERED (W4),
- MODERATELY SOFT (HS), LIGHT GREY IN
- COLOR, DARK GREY SILTSTONE
INTERBEDS 0,3 FT THICK, MODERATELY
BEDDED, NO REACTION WITH HCI.
g 243 70O 26,3 FT: CLAYSTONE: DARK GREY
IN COLOR, MODERATELY TO SLIGHTLY
WEATHERED (W4), VERY SOFT (H7), FeOx
- STAINING ALONG TOP OF CLAYSTONE AT
a7 SANDSTONE CONTACT. NO REACTION
WITH HCI.
STRATIGRAPHY:
3 0.0 - 7.8 FT. QUATERNARY ALLUVIUM (Qal)
7.8 - 26.3 FT. TERTIARY NACIMIENTO
2 FORMATION (Tn)
ABBREVIATIONS:
100 WLNE = WATER LEVEL NOT
25— ENCOUNTERED
CLSTN 1.D. = INSIDE DIAMETER BNE = BEDROCK
NOT ENCOUNTERED.

5879.6

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B

LOCATION: PIPELINE

BEGUN: 6/23/12 FINISHED: 6/23/12
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22-33

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N20374619 E2750,45389

TOTAL DEPTH: 268
DEPTH TO BEDROCK: 50

SHEET 1 OF 1

STATE: NEW MEXICO
GROUND ELEVATION: 59318
ANGLE FROM HORIZONTAL: 80
HOLE LOGGED BY: C BEYER

DATE MEASURED: REVIEWED BY:
= LABORATORY DATA
@ >5 L 3
- |8 = e 0 & e
NOTES | @ R E w E’S 2 §6 gé F CLASSIFICATION AND
= = w
gl |d g 3 3 gg E}EE gg 2 gm ‘s”g g PHYSICAL CONDITION
= = w b Q
SlE|& |63 gz 58 %g # gi g/
® *® & & 0 | & =0 'E] i)
ALL MEASUREMENTS ARE FROM 0.0-5.0 FT: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qaly:
SAME AS THOSE USED BY THE -
DRILLER. 0.0 - 50 FT: CLAYEY SAND (SC): ABOUT
70% FINE SAND; ABOUT 40% FINES WITH
ALL MEASUREMENTS ARE REPORTED e LOW TO MEDIUM PLASTICITY, NO
IN FEET EXCEPT WHERE NOTED. 469 | san 0 |256%)| 54% | 42% | SC-SM Qal |SC DILATANCY, LOW DRY STRENGTH, LOW
o TOUGHNESS; DRY, TAN IN COLOR,
DRILLED BY: U.C. REGION DRILL INTERMITTENT CALCITE NODULES, ROOTS
CREW; DRILLER; LENNY WASHBURN, IN TOP 0.5 FT, STRONG REACTION WITH
HELPERS; BRENT TERRY, = HCL .
TYSON BEZANSON,
PURPOSE: _ saza g |5.0 - 26.8 FT: TERTIARY NACIMIENTO
PRECONSTRUCTION SOIL AND s FORMATION (Tn}:
BEDROCK FOUNDATION 00 |sto| o [ wa | np |7e%|sm
INVESTIGATIONS. B 18 50-88 FT: SANDSTONE: FINE TO MEDIUM
HEEUSAL GRAINED GREY IN COLOR, MODERATELY
DRILL EQUIPMENT: HARD (W4), SLIGHTLY WEATHERED TO
GUS PECH MODEL GP3000 ROTARY — 44 FRESH (W2), INTERMITTENT TRACES OF
DRILLRIG. COARSE SAND; GRAVEL-SIZED
SUBROUNDED CHERT AND QUARTZITE
DRILL METHOD: g CLASTS UP TO 15 mm IN DIAMETER;
0- 46 FT 4 1/4" HSA AND DRY CORE SUBANGULAR MUDSTONE RUP-UP
SYSTEM WITH SPTs _ CLASTS UP TO 15 mm IN DIAMETER,
46- 26 8 FT HQ3 WIRELINE CORING
SYSTEM WITH A 3' SPILT TUBE 88 - 20 5 FT: SANDSTONE: CHANGES
SAMPLER AND DIAMOND SURFACE- 10~ FROM GREY TO BROWN IN COLOR AT 96
SET BIT. FT; MODERATELY HARD (W4), SLIGHTLY
WEATHERED TO FRESH (W2),
CASING RECORD: T 100 MODERATELY BEDDED, TRACE COARSE
NONE USED. SAND, SUBANGULAR HEMATITE NODULES
_ UP TO 70mm IN DIAMETER, IRON OXIDE
DRILLING MEDIUM: STAINING AROUND MARGINS OF
NONE USED FROM OO TO 46 FT. ss INCLUSIONS , SANDSTONE BECOMES
WATER FROM 50 TO 26.8 FT. B MODERATELY SOFT (H5) AND SLIGHTLY
WEATHERED (W3) AT 13 0 FT, CORE
HOLE COMPLETION: WASHED BY DRILL
BACKFILLED WITH CUTTINGS . 7
20.5 -24 2 FT: CONGLOMERATE:
15— SUBROUNDED DARK GREY CLAYSTONE
AND LIGHT GREY SILTSTONE CLASTS IN A
LIGHT GREY FINE SANDSTONE TO
- ™ SILTSTONE MATRIX, CLASTS ABOUT 10mm
S0 IN DIAMETER. SLIGHTLY WEATHERED TO
FRESH (W2), MODERATELY HARD (H4) TO
- MODERATELY SOFT (H5), MODERATELY
BEDDED, TRACE FeOx STAINING,
JOINT MEASUREMENTS:
DEPTH INCL R W O THL INFILLING
| 211 65 3 36 FeOx
219 65 3 36 FeOx
230 65 3 36 FeOx
20— 236 65 3 36 FeOx
5011.2
. 242 - 26 8 FT: SANDSTONE: FINE TO
100 MEDIUM GRAINED BROWN TO GREY IN
COLOR, MODERATELY SOFT (H5),
e CONGL | SLIGHTLY WEATHERED TO FRESH (W2),
LAMINATED, INTERMITTENT TRACES OF
] COARSE SAND, NO REAGTION WITH HCI.
STRATIGRAPHY:
_ 25075 10.0 - 5.0 FT. QUATERNARY ALLUVIUM (Qal)
——-*{5.0 - 26.8 FT. TERTIARY NACIMIENTO
FORMATION (Tn)
25— ABBREVIATIONS:
20 58 WLNE = WATER LEVEL NOT
3| ENCOUNTERED
1.D. = INSIDE DIAMETER BNE = BEDROCK
50050 | NOT ENCOUNTERED.
BOTTOM OF HOLE
COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED,
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES,
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FEATURE: REACH 22B

LOCATION: PIPELINE

BEGUN: 5/24/13 FINISHED: 5/25/13
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22-53

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N2,0134822 E2750,3185

TOTAL DEPTH: 25.0

DEPTH TO BEDROCK: 3.0

SHEET 1 OF 1

STATE: NEWMEXICO
GROUND ELEVATION: 62119
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT

DATE MEASURED: REVIEWED BY:
3 LABORATORY DATA .
% 28 | 5 |5 |2
NOTES E g o € |z W 28 . 5, g’g 4 CLASSIFICATION AND
= - = (&) w =
Ble|g|e|3|a|8|28 & | & |8 g %[  PHYSICAL CONDITION
Elz|2 Slaelks| 8% | S (S5 3/ @
G | v 1@ |[3=|25 35 o ] 9 “’
E * E £ |35 (a =0 O ]
ALL MEASUREMENTS ARE FROM 0.0 -3.0 FT: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal):
SAME AS THOSE USED BY THE il
DRILLER. auu/lom 0.0-3.0 FT: SILTY SAND (SM): ABOUT 70%
g FINE SAND, ; ABOUT 30% FINES WITH
ALL MEASUREMENTS ARE REPORTED - RAPID DILATANCY, NO DRY STRENGTH;
IN FEET EXCEPT WHERE NOTED. MAXIMUM SIZE, FINE SAND; MOIST, TAN IN
axns s | COLOR; ROOTS AND ORGANIC MATERIAL
32&&5%&‘,{&‘@35 R Al EEURR. 201 [ 700 o [281] 70 | 51 |sc 15117116 IN TO §;5 FT. LOOSE; NO REAGTION WITH
HELPERS; LARRY ZOLEMAN, DAVE
NIELSEN. 5
3.0-25.0 FT TERTIARY NACIMIENTO
PURPOSE: FORMATION (Tn)
PRECONSTRUCTION SOIL AND &
BEDROCK FOUNDATION 3.0-25.0 FT: SANDSTONE: SANDSTONE:
INVESTIGATIONS. _l 254 | 746 | 0 [ NA [ NP | 47 (SM  Z3REFUSA FINE TO COARSE GRAINED, TRANSITIONS
BETWEEN GREY TO DARK GREY IN
DRILL EQUIPMENT: COLOR, SOFT (H6), VERY INTENSELY
CME 85 o WEATHERED (W8) TO DECOMPOSED (W9)
FROM 3.0 TO 13.3 FT, BECOMES
DRILL METHOD: MODERATELY SOFT (H5) AND
0- 13.3 FT 4 1/4” HSA AND DRY CORE o MODERATELY WEATHERED (W5) FROM
SYSTEM WITH SPTs. REFUSAL 13.3 TO 25.0 FT, NO REACTION WITH HCl,
13.3 TO 25.0 FT HQ3 WIRELINE INTERMITTENT FeOx STAINING,
CORING SYSTEM WiTH A § SPILT ~ ENCOUNTERED AUGER REFUSAL AT 13.3
TUBE SAMPLER AND DIAMOND FT AND SWITCHED TO CORING SETUP.
SURFACE- SET BIT.
CASING RECORD: 10— JOINT MEASUREMENTS:
NONE USED DEPTH INCL R W O THL INFILLING
238 | Mw2| 0 NA | NP | 22 | SM 23.1 70 4 36 FeOx
DRILLING MEDIUM: -]
WATER
STRATIGRAPHY:
DRILLER NOTES: MOVE RIG AND N 0.0 - 3.0 FT. QUATERNARY ALLUVIUM (Qal)
EQUIPMENT TO DRILL SITE. SPOT RIG 3.0 - 25.0 FT. TERTIARY NACIMIENTO
ON HOLE AND RIG UP. TAKE SPT | FORMATION (Tn)
SAMPLES AT 2.5 FT. INTERVALS.
CLEAN OUT BETWEEN SAMPLERS ABBREVIATIONS:
WITH A CME SPLIT - Th |88 WLNE = WATER LEVEL NOT
SPOON SAMPLER. 0 ENCOUNTERED
1.D. = INSIDE DIAMETER BNE = BEDROCK
HOLE COMPLETION: 15 NOT ENCOUNTERED.
BACKFILLED WITH AUGER CUTTINGS
84%
2
96%
81888

AL,

3

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B
LOCATION: PIPELINE
BEGUN: 4/13/12 FINISHED: 4/13/12
DEPTH OF WATER LEVEL:
DATE MEASURED:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22-57

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N2,0089042 E2,749,313.0

TOTAL DEPTH: 253

DEPTH TO BEDROCK: BNE

SHEET 1 OF 2

STATE: NEWMEXICO
GROUND ELEVATION: 61926
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: C. BEYER
REVIEWED BY:

& LABORATORY DATA - - .
L >5 o Fo]
- o] = = 2] [= Lk
= ] T A =l 23 ey E D] CLASSIFICATION AND
NOTES - g |3 [5.|8s| 58 o3 | 3%
I T I 5 o [Ed|2@ ce g ol s§ PHYSICAL CONDITION
S|E|3|6|3 (22|33 2% 2 |3o| 3
R S x* xR J |a =0 o 1]
ALL MEASUREMENTS ARE FROM 0.0 - 25.0 FT: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE ] {Qal):
SAME AS THOSE USED BY THE 0.0 - 17.5 FT: SILTY SAND SM: ABOUT 80%
DRILLER. PREDOMINATELY FINE TO MEDIUM SAND,
TRACE FINE SUBANGULAR GRAVEL;
ALL MEASUREMENTS ARE REPORTED n ABOUT 20% NONPLASTIC FINES, WITH
IN FEET EXCEPT WHERE NOTED. 100 RAPID DILATANCY, LOW DRY STRENGTH,
AND LOW TOUGHNESS; DRY, BROWN TO
DRILLED BY: P.N, REGION DRILL . GREY IN COLOR, MAXIMUM SIZE, 12 mm;
CREW; C. PETERSON DRILLER; ROOTS ON TOP 1.0 FT, INTERMITTENT
SCRIVENER, CLINE, HELPERS, CHARCOAL FRAGMENTS; INTERMITTENT
= CALCITE NODULES BELOW 5.3 FT; NO
PURPOSE: REACTION WITH HCI (STRONG REACTION
PRECONSTRUCTION SOIL AND WITH HCI ON CALCITE NODULES).
BEDROCK FOUNDATION 5
INVESTIGATIONS. 17.5-18.2 FT: LEAN CLAY WITH SAND(CL)s:
4 ABOUT 80% MEDIUM PLASTIC FINES, NO
DRILL EQUIPMENT: ol a1 |eso| o | nwal| we | 20 | sm 5 DILATANCY, MEDIUM DRY STRENGTH,
CME MODEL 850 TRACK MOUNTED -| MEDIUM TO HIGH TOUGHNESS, ABOUT
ROTARY DRILL RIG. 92 5 20% FINE SAND; DARK GREY IN COLOR,
ol ORANGE FeOx STAINING; NO REACTION
DRILL METHOD: WITH HCL.
0-25.3 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs. |
HAMMER SAhLK 18.2-25.3, FT:. POORLY GRADED SAND
CASING RECORD: 199 807 | o | A | NP | 24 | SM WITH SILT (SP-SM): ABOUT 90% FINE TO
NONE USED N P SM MEDIUM SAND, TRACE COARSE SAND AND
100 FINE GRAVEI; ABOUT 10% NONPLASTIC
DRILLING MEDIUM: FINES, WITH RAPID DILATANCY, NO DRY
NONE USED STRENGTH, AND LOW TOUGHNESS;
10~ BROWN TO GREY IN COLOR, FeOx
2 STAINING, MAXIMUM SIZE, 12 mm, NO
HOLE COMPLETION: REACTION WITH HCI
BACKFILLED 0.0 TO 10.0 FEET WITH - 82 | 918 | © NA | NP | 16 | SP-SM 10
CUTTINGS, 70 s
10.0 TO 25.3 FEET WITH BENTONINTE. STRATIGRAPHY: 0.0 - 25.3 ft.
o QUATERNARY ALLUVIUM (Qal)
Qal ABBREVIATIONS: WLNE = WATER LEVEL
M 4 NOT ENCOUNTERED |I.D. = INSIDE
DIAMETER BNE = BEDROCK NOT
92 | 808 0 N/A | NP 13 | SP-SM 12 ENCOUNTERED.
-1 100 15
15—
8
= 79 92.1 0 N/A NP 1.5 SP-SM 14
7
81751
78 65 15 0 26,3 | 198 | 18 | (CL)s (CL)s
= G174 4
N 5.1 91.9 3 N/A NP 07 SP-SM
20—
8
= 6.9 93.1 0 N/A NP 13 SP-SM 17
23 (SP-SM)
100

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B

LOCATION: PIPELINE

BEGUN: 4/13/12 FINISHED: 4/13/12
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22-57

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N 2,008,9042 E2,749,313.0

TOTAL DEPTH: 253
DEPTH TO BEDROCK: BNE

SHEET 2 OF 2

STATE: NEWMEXICO
GROUND ELEVATION: 61926
ANGLE FROM HORIZONTAL: S0
HOLE LOGGED BY: C BEYER

DATE MEASURED: REVIEWED BY:
& LABORATORY DATA
g 8| 5| | 2
£l 8 c S% S z |45 /z CLASSIFICATION AND
NOTES & |8 g | 2B [w] %8 S 3,128 /3
o % g % 3 %' g@ EE %L%L % §§ %% % PHYSICAL CONDITION
T|lwo| O Z|52 = [+12]
Sls|s|=|8|2%88] 33 i kN
(SP-SHiB7.3

BOTTOM OF HOLE
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22-61 SHEET 1 OF 1
FEATURE: REACH 22B PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT STATE: NEWMEXICO
LOCATION: PIPELINE COORDINATES: N2,003,871.8 E2747,997.6 GROUND ELEVATION: 6187.8
BEGUN: 4/14/12 FINISHED: 4/14/12 TOTAL DEPTH: 25.0 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: 217 HOLE LOGGED BY: C. BEYER
DATE MEASURED: REVIEWED BY:
& LABORATORY DATA - E 3
5 22 [ & [ [.8
= = :
NOTES |8 g S|k |w| 28 | 2 |34|32 /| CLASSIFICATION AND
= |E 3] & a
a|lul8)|e a |[E&|2E gg 2 §g sa [/ g PHYSICAL CONDITION
§1213|5|5(a8leE| 82 | & |70/ 3
ol & ©|3|3%|88| 33 | 3 |§ &
R # * & I |& =0 [5) (]
ALL MEASUREMENTS ARE FROM 0.0 - 21.7 FT: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE - (Qal):
SAME AS THOSE USED BY THE
DRILLER. 0.0-10.0 FT: SILTY SAND SC: ABOUT 60%
- FINE SAND; ABOUT 40% FINES WITH LOW
ALL MEASUREMENTS ARE REPORTED a2 PLASTICITY, LOW TO MEDIUM DRY
IN FEET EXCEPT WHERE NOTED. STRENGTH, LOW TOUGHNESS AND SLOW
i DILATANCY; MAXIMUM SIZE, FINE SAND;
DRILLED BY: P.N. REGION DRILL DRY, BROWN IN COLOR, ROOTS ON TOP
CREW: C. PETERSON DRILLER; 1.0 FT; NO REACTION WITH HCI.
SCRIVENER, CLINE, HELPERS. T
PURPOSE: - - 10.0 -20.0 FT: SILTY SAND SM: ABOUT 80%
PRECONSTRUCTION SOIL AND 2 3 FINE SAND; ABOUT 20% FINES WITH NO
BEDROCK FOUNDATION PLASTICITY, LOW DRY STRENGTH, AND
INVESTIGATIONS. | $1 (49 | 0 | 227 68 | 43 | sS{CL-ML) 4 RAPID DILATANCY; DRY, BROWN IN
100 4 COLOR; NO REACTION WITH HCI.
DRILL EQUIPMENT: 3
CME MODEL 850 TRACK MOUNTED _
ROTARY DRILL RIG. 20.0-21.7 FT: SILTY SAND (SM): ABOUT
3 75% FINE TO MEDIUM SAND, ABOUT 20%
DRILL METHOD: i NONPLASTIC FINES, WITH RAPID
0-25.0 FT 4 1/4" HSA AND DRY CORE 04 |618 | 0 212 45 [ 38 | SC-SM 5 DILATANCY, AND NO DRY STRENGTH:
SYSTEM WITH SPTs. 40 s ABOUT 5% FINE GRAVEL, MAXIMUM SIZE,

- 12 mm; NO REACTION WITH HCI.

CASING RECORD:
NONE USED si77.8| 21.7 - 25.0 FT: TERTIARY NACIMIENTO
| FORMATION (Tn):

DRILLING MEDIUM:

NONE USED 15 | es | o [wm|ne|1s|sm 7 | oa CLAYSTONE: DECOMPOSED (W8) VERY
- SOFT (H7),
HOLE COMPLETION: Lo 5 LEAN CLAY WITH SAND (CL)s: ABOUT 90%
BACKFILLED FROM 0.0 TO 10.0 FEET | FINES WITH MEDIUM TO HIGH PLASTICITY:
WITH CUTTINGS. ABOUT 10% FINE SAND; DARK GREY WITH
FROM 10.0 TO 25.0 FEET WITH PURPLE SPOTS; INTERMITTENT CALCITE
BENTONINTE, ji 4 VEINS: STRONG REACTION WITH HCL.
65 |o3s| o |wa | ne | 09 | SP-SM
= = STRATIGRAPHY:
| 0.0 - 21.7 ft. QUATERNARY ALLUVIUM (Qal)
21.7 -25.0 FT: TERTIARY NACIMIENTO
FGRMATION {Tn)
15 : SM
7 ABBREVIATIONS:
163|837 o | na | we | 22 | sm 14 WLNE = WATER LEVEL NOT
- ENCOUNTERED
18 1.D. = INSIDE DIAMETER BNE = BEDROCK
NOT ENCOUNTERED.
86

186 | T73 | 40 WA | NP 32 [ SM

B167.8

1 SM
11

G186.1

100

™ |CLST

ac 61628
BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22-65

SHEET 1 OF 1

FEATURE: REACH 228 PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT STATE: NEW MEXICO
LOCATION: 22792+1321,92'R COORDINATES: N 1,999,152.1 E 2,746,9050 GROUND ELEVATION: 62848
BEGUN: 4/15/12 FINISHED: 4/15/12 TOTAL DEPTH: 25.0 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: BNE HOLE LOGGED BY: C. HALL
DATE MEASURED: REVIEWED BY:
% LABORATORY DATA > £ =
>3 o]
(o] {14l w = =
x E o o = 2 z
dluw|@|e z |2 ox oE| &5 2 g2 5@ % PHYSICAL CONDITION
ElZ2|2|%|5|2g|ek| 22 | & |3&8| 3/ @
8| 3 |3%(e3| S3 | & |[g¥| o/ ®
® R E3 & S|’ =0 o o
ALL MEASUREMENTS ARE FROM 0.0 - 25.0 FT.. QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE . (Qal):
SAME AS THOSE USED BY THE 0.0 - 3.5 FT: SILTY SAND SM: ABOUT 70%
DRILLER. sM PREDOMINATLY FINE SAND; ABOUT 30%
g NONPLASTIC FINES WITH RAPID
ALL MEASUREMENTS ARE REPORTED DILATANCY, LOW DRY STRENGTH;
IN FEET EXCEPT WHERE NOTED. MAXIMUM SIZE, MEDIUM SAND; NO
i 29 |71 | o [ WA ]| NP |28 [SM REACTION WITH HCI,
DRILLED BY: P.N. REGION DRILL | ___sz813| DRY, BROWN TO GREY IN COLOR, FINE
CREW: C. PETERSON DRILLER; ROOTS ON TOP 1.0 FT.
SCRIVENER, CLINE, HELPERS. T
3.5-11.9 FT: POORLY GRADED SAND WITH
PURPOSE: - SILT (SP-SM): ABOUT 90% FINE TO MEDIUM
PRECONSTRUCTION SOIL AND “ ] SAND; ABOUT 10% NONPLASTIC FINES,
BEDROCK FOUNDATION WITH RAPID DILATANCY, NO DRY
INVESTIGATIONS. o 97 (903 | 0 [ NA | NP | 17 | SP-SM 2 STRENGTH; MAXIMUM SIZE, MEDIUM
100 1 SAND; NO REACTION WITH HCI. DRY, TAN
DRILL EQUIPMENT: IN COLOR,
CME MODEL 850 TRACK MOUNTED ;
ROTARY DRILL RIG, 11.9-12.6 FT: SANDY LEAN CLAY s(CL):
7 SP-SM ABOUT 65% MEDIUM PLASTIC FINES, NO
DRILL METHOD: . DILATANCY, MEDIUM DRY STRENGTH,
0-25.0 FT 4 1/4" HSA AND DRY CORE 108 [sa1 | o | wa | we | 21 | SPsm g MEDIUM TO HIGH TOUGHNESS, ABOUT
SYSTEM WITH SPTs. 100 5 35% PREDOMINATELY FINE SAND;
| MAXIMUM SIZE, MEDIUM SAND; REDDISH
CASING RECORD: BROWN IN COLOR, DRY, NO REACTION
NONE USED s WITH HCL.
DRILLING MEDIUM: 13 12.6 - 25.0 FT: SILTY SAND SM: ABOUT 70%
NONE USED 120 |e70]| o | A | ne | 21 [sM 20 FINE TO COARSE, HARD, SUBROUNDED
1 100 23 TO ANGULAR SAND; ABOUT 30%
DRILLER NOTES: NONPLASTIC FINES WITH RAPID
SET UP AND BEGAN DRILLING WITH 4 A |____s62r29| DILATANCY, LOW DRY STRENGTH;
1/4 HSA WITH DRY CORE SYSTEM, 821 | 310 | o |217| 114 | 83 | scL) s(cL) MAXIMUM SIZE, COARSE SAND; NO
TOOK SPTs, DRILL RAN AT 1500 RPM Qal |—"82722| REACTION WITH HCL.
WHEN USING AUTO HAMMER. | 5 DRY, TAN WITH THIN DARK GREY LENSES.
GEOLOGIST TOOK BLOW COUNTS. 262|738 | o | wa | ne | 38 [sm 16
COMPLETED HOLE, PULLED AUGERS, 100 =
MOVED TO DHR22-69. ]
HOLE COMPLETION:
BACKFILLED WITH 4 BAGS SWELL 15 STRATIGRAPHY:
PLUG AND RANDOM FILL. 7 0.0 - 25.0 ft. QUATERNARY ALLUVIUM (Qal)
211 | T8 o MNiA NP 332 SM 13
- ABBREVIATIONS:
5 WLNE = WATER LEVEL NOT
ENCOUNTERED 1.D. = INSIDE DIAMETER
= BNE = BEDROCK NOT ENCOUNTERED.
100
| SM
2 12
233 | 787 o MNiA NP 22 [ SM 12
14
100
25 6258.8
BOTTOM OF HOLE
COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-8493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22-69

FEATURE: REACH 22B PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
LOCATION: PIPELINE COORDINATES: N 19944189 E 27457742

BEGUN: 4/16/12 FINISHED: 4/16/12 TOTAL DEPTH: 25.0

DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: BNE

DATE MEASURED:

SHEET 1 OF 1

STATE: NEW MEXICO
GROUND ELEVATION: 6359.7
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: C. BEYER
REVIEWED BY:

E LABORATORY DATA - - .
38 | & |s |8
= = = >
E g |2 |E |u g 2 E CLASSIFICATION AND
NOTES & ” g |3 (5. |es| &S od | 38
& w | 2 a |82 E g o8 (52 PHYSICAL CONDITION
g z g ) 5 (w2 mE 9 3
o | & 6|3 (32|35 2 a2 |8° o
# ® & & i =0 =) [
ALL MEASUREMENTS ARE FROM 0.0 - 25.0 FT: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE s (Qal):
SAME AS THOSE USED BY THE
DRILLER. 0.0- 12.5FT: SILTY SAND SM: ABOUT 70%
- FINE SAND; ABOUT 30% FINES WITH LOW
ALL MEASUREMENTS ARE REPORTED 100 TO MEDIUM PLASTICITY, RAPID
IN FEET EXCEPT WHERE NOTED. DILATANCY, LOW DRY STRENGTH;
- MAXIMUM SIZE, FINE SAND; LOW
DRILLED BY: P.N. REGION DRILL TOUGHNESS, DRY, BROWN IN COLOR; NO
CREW; C. PETERSON DRILLER; REACTION WITH HCL.
SCRIVENER, CLINE, HELPERS. o
PURPOSE: - 12.5- 15.0 FT: CLAYEY SAND SC: ABOUT
PRECONSTRUCTION SOIL AND e ) 50% PREDOMINATELY FINE SAND, TRACE
BEDROCK FOUNDATION COARSE SAND AND FINE GRAVEL; ABOUT
INVESTIGATIONS. il 163|837 | 0 | WA | NP [ 24 [SM 8 50% FINES WITH LOW TO MEDIUM
100 14 SM PLASTICITY, NO DILATANCY, LOW TO
DRILL EQUIPMENT: MEDIUM DRY STRENGTH; LOW
CME MODEL 850 TRACK MOUNTED . TOUGHNESS; MAXIMUM SIZE, 25mm; DRY,
ROTARY DRILL RIG. BROWN IN COLOR; INTERMITTENT
B CALCITE NODULES; STRONG REACTION
DRILL METHOD: = WITH HCI.
0-25.0 FT 4 1/4" HSA AND DRY CORE 252 | 748 0 | NA | NP | 27 | SM il
SYSTEM WITH SPTs. 100 " 15.0- 25.0 FT: CLAYEY SAND WITH GRAVEL
— (SC)g: ABOUT 45%PREDOMINATELY FINE
CASING RECORD: SAND, TRACE COARSE SAND; ABOUT 40%
NONE USED FINES WITH LOW TO MEDIUM PLASTICITY,
¢ . NO DILATANCY, LOW TO MEDIUM DRY
DRILLING MEDIUM: STRENGTH, LOW TOUGHNESS, ABOUT
NONE USED 401 | 585 | 14 | na | NP | 48 | SM 8 15% FINE GRAVEL, MAXIMUM SIZE, 25mm;
7 100 1 DRY, BROWN [N COLOR; INTERMITTENT
HOLE COMPLETION: CALCITE NODULES; STRONG REACTION
BACKFILLED WITH 4 BAGS SWELL ] WITH HCI.
PLUG AND RANDOM FILL. i
Qal -
_ 10 STRATIGRAPHY:
58 | 406 | 14 | 310|157 | 7 |s(CL) 16 0.0 - 25.0 ft. QUATERNARY ALLUVIUM (Qal)
| 1o 15 s¢ ABBREVIATIONS:
WLNE = WATER LEVEL NOT
ENCOUNTERED
15 834471 | p. = INSIDE DIAMETER BNE = BEDROCK
14 NOT ENCOUNTERED.
489 | 469 43 216 | 124 58 | 5C 22
26
100
231 | 1@ | 16 | 255 | 111 | 45 | (SC)g
20 & (8C)g
357 | 553 ('] 202 | 148 58 SC 26
30
84
B334.7

BOTTOM OF HOLE

COMMENTS:
ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.




G23

FEATURE: REACH 22B

LOCATION: PIPELINE

BEGUN: 4/16/12 FINISHED: 4/17/12
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22-74

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N 1,989,099.5 E 2,742,8005

TOTAL DEPTH: 24.0
DEPTH TO BEDROCK:

10

SHEET 1 OF 1

STATE: NEWMEXICO
GROUND ELEVATION: 6413.0
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED 8Y: C. BEYER

DATE MEASURED: REVIEWED BY:
>
é LABORATORY DATA 5 5 b z
Q - 4= w = E
(s = o o =
NOTES E g, § z % Y Eg, g 3§ 52 '(2_, CLASSIFICATION AND
glul@]|e R 2 |82|%3 /5| PHYSICAL CONDITION
5= g |2 |Ge|GE| 22 s} 9| 2
SglE|3|6|3|22|38| 2% =] gol 3/ @
2l®]| 2|23 |z |0 3] o
ALL MEASUREMENTS ARE FROM 0.0 - 10.0 FT.: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE a (Qal):
SAME AS THOSE USED BY THE
DRILLER. 0.0 - 10.0 FT: SILTY SAND SM: ABOUT 70%
| FINE SAND; ABOUT 30% FINES WITH NO
ALL MEASUREMENTS ARE REPORTED PLASTICITY, RAPID DILATANCY, LOWDRY
IN FEET EXCEPT WHERE NOTED. 96 STRENGTH, LOW TOUGHNESS; MAXIMUM
] SIZE, FINE SAND, DRY, BROWN [N COLOR;
DRILLED BY: P.N. REGION DRILL ROOTS IN TOP 1.0 FT; NO REACTION WITH
CREW; C. PETERSON DRILLER; HCIIN TOP 6.5 FT, STRONG REACTION
SCRIVENER, CLINE, HELPERS. - WITH HCI BELOW 6.5 FT.
PURPOSE: 10.0 - 24.0 FT: TERTIARY NACIMIENTO
PRECONSTRUCTION SOIL AND 5 Qal |sm FORMATION (Tn):
BEDROCK FOUNDATION
INVESTIGATIONS. 10.0 - 15.0 FT: SANDSTONE: INTENSELY
- adl bl (L C e R o WEATHERED (W7) TO DECOMPOSED (W9)
DRILL EQUIPMENT: 60 SOFT (H6) TO VERY SOFT (H7), MATERIAL
CME MODEL 850 TRACK MOUNTED VERY TIGHTLY PACKED IN SPT SAMPLER,
ROTARY DRILL RIG, . TRACE FINE SUBROUNDED GRAVEL
(ACTUAL ROCK WEATHERING AND
DRILL METHOD: 0 HARDNESS APPROXIMATED DUE TO
0-24,0 FT 4 1/4" HSA AND DRY CORE - SAMPLE DISINTEGRATION FROM AUGER)
SYSTEM WITH SPTs. 201 | 708 0 253 | NP 84 | SM 16
100 23 15.0 - 24.0 FT: CLAYSTONE: INTENSELY
CASING RECORD: e WEATHERED (W7) SOFT (H6) TO VERY
NONE USED SOFT (H7), GREY IN COLOR, NO REACTION
o| WITH HCL; MATERIAL VERY TIGHTLY
DRILLING MEDIUM: 10 840394 pACKED IN SPT SAMPLER, (ACTUAL ROCK
NONE USED 10 WEATHERING AND HARDNES
7 |eaa| o |28 114l e3 |SC 24 APPROXIMATED DUE TO SAMPLE
HOLE COMPLETION: - DISINTEGRATION FROM AUGER).
BACKFILLED WITH 5 BAGS SWELL 100 M
PLUG AND CUTTINGS. STRATIGRAPHY:
~ 0.0 - 10.0 FT: QUATERNARY ALLUVIUM (Qal)
58 10.0 - 24.0 FT: TERTIARY NACIMIENTO
18 FORMATION (Tn)
- ABBREVIATIONS:
206|670 | 25 | 220 [ 101 | 47 | SC REFUSAL WLNE = WATER LEVEL NOT
100 ENCOUNTERED
- 1.D. = INSIDE DIAMETER BNE = BEDROCK
NOT ENCOUNTERED.
15 8388.0
478 | 524 | o | 345|128 [ 105 |sC 26
REFUSAL
i Tn
74
CLST
2
st | 422 | o | 35 | 188 | s4 |s(CL) 23
1] REFUSAL
- 82
A389.0
BOTTOM OF HOLE
COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK, DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B
LOCATION: PIPELINE

BEGUN: 6/24/12 FINISHED: 6/24/12

DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22-78

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N 1,984821.4 E2,741,5252

TOTAL DEPTH: 25.0

DEPTH TO BEDROCK: BNE

SHEET 1 OF 1

STATE: NEWMEXICO
GROUND ELEVATION: 6€434.9
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: C. BEYER

DATE MEASURED: REVIEWED BY:
% LABORATORY DATA . — %
ﬁ >0 [ =]
|8 E 65 | 3 |2 |25 /z| CLASSIFICATION AND
NOTES B2, g3 |5.|¢s| 58 | 2 |sgl3s /B
gluld|e o |cH|PE| €= | 2 |82|%3 /5| PHYSICAL CONDITION
E1212|2|5 |%e|ak A
o | & ¢ |3 [22|38| 3% a g7 8 u
2|l =|=|=|3]|8d |28 ) )
ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE 0.0-25.0 FT.. QUATERNARY ALLUVIUM
SAME AS THOSE USED BY THE = (Qal):
DRILLER.
0.0- 9.8 FT: SILTY SAND SM: ABOUT 80%
ALL MEASUREMENTS ARE REPORTED - FINE SAND; ABOUT 20% FINES WITH NO
IN FEET EXCEPT WHERE NOTED. % PLASTICITY, RAPID DILATANCY, LOW DRY
STRENGTH, LOW TOUGHNESS; MAXIMUM
DRILLED BY: U.C. REGION DRILL . SIZE, FINE SAND; DRY, BROWN IN COLOR;
CREW: DRILLER; LENNY WASHBURN, ROOTS IN TOP 0.5 FT, CLACITE NODULES
HELPERS; BRENT TERRY, AND CEMENT; STRONG REACTION WITH
TYSON BEZANSON. ] HCl.
PURPOSE:
PRECONSTRUCTION SOIL AND ; oM 9.8 -10.5 FT: LEAN CLAY WITH SAND (CL)s:
BEDROCK FOUNDATION & 1 ABOUT 60% FINES WITH MEDIUM TO HIGH
INVESTIGATIONS. PLASTICITY, HIGH DRY STRENGTH,
_ 327 | 673 | 0. |20.6%| 84% | 46% | SC 21 MEDIUM TOUGHNESS; ABOUT 40% FINE
DRILL EQUIPMENT: 88 25 SAND, MAXIMUM SIZE, FINE SAND; DARK
GUS PECH MODEL GP3000 ROTARY GREY IN COLOR; WEAK REACTION WITH
DRILL RIG. _ HCl.
DRILL METHOD: Y 10.5 - 11.0 FT: CLAYEY SAND SC: ABOUT 50
0-25.0 FT 4 1/4" HSA AND DRY CORE - % FINE SAND; ABOUT 50% MEDIUM
SYSTEM WITH SPTs. 510 [ 490 | 0 |20.4%) 38% | 45% | S(ML) 31 PLASTIC FINES, WITH MEDIUM
100 29 TOUGHNESS, AND MEDIUM DRY
CASING RECORD: - STRENGTH; NO REACTION WITH HC.
NONE USED
| eazsi)
DRILLING MEDIUM: 1 T 11.0 - 25.0 FT: SILTY SAND SM: ABOUT 80%
NONE USED 754 |loae | o0 ] 5R300%17.2%1 (CH)s 3 CLS eiaea | FINE SAND; ABOUT 20% FINES WITH NO
] 15 SC  gaa30| PLASTICITY, RAPID DILATANCY, LOW DRY
HOLE COMPLETION: T ogg | 4| 558 @ |280%| 7% | 56% | SC 26 STRENGTH, LOW TOUGHNESS; MAXIMUM
BACKFILLED WITH CUTTINGS. SIZE, FINE SAND; DRY, FeOx STAINING,
i ORANGE IN COLOR, CLACITE NODULES
AND CEMENT; STRONG REACTION WITH
Qal HCl.
| 22
228 | 1.2 o NIA NP 27% | SM REFUSAL
_| 100 STRATIGRAPHY:
0.0 - 25.0 FT: QUATERNARY ALLUVIUM (Qal)
15 ABBREVIATIONS:
14 WLNE = WATER LEVEL NOT
885 | 35| o | na | Ne [s55% | s(ML) 24 ENCOUNTERED
- 1.D. = INSIDE DIAMETER BNE = BEDROCK
100 24 NOT ENCOUNTERED.
B 12 SM
404 | 5986 (1] A NP | 4.6% | SM 24
| 100 29
20
12
M4 (856 | 0 NiA | NP | 3% | SM 21
25
100
25 64099

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22AC1-15-1 SHEET 1 OF 1
FEATURE: REACH 22B PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT STATE: NEW MEXICO
LOCATION: AIR CHAMBER 1 COORDINATES: N2,0526331 E 2,752,1356 GROUND ELEVATION: 58162
BEGUN: 1/14/15 FINISHED: 1/15/15 TOTAL DEPTH: 37.8 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: 30.1 HOLE LOGGED BY: J. GILBERT
DATE MEASURED: REVIEWED BY:
% LABORATORY DATA . L .
3 ¥ | %5 || 8
= ) =
NOTES £ g g |E|E |ue] 88 | S |53 CLASSIFICATION AND
= — - .
CHETR g 2 2 Eg aE g:g g §§ =g PHYSICAL CONDITION
8 i @ 0 8 tg = g P gg a ﬁﬁ é
#® £ | & | 2|35 |8 =0 o o
ALL MEASUREMENTS ARE FROM 0.0 - 30.1 FT QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE il (Qal)
SAME AS THOSE USED BY THE
DRILLER. | 0.0 10 8.9 FT SILTY SAND (SM): ABOUT 80%
FINE SAND, MAXIMUM SIZE, FINE SAND:
ALL MEASUREMENTS ARE REPORTED 2 ABOUT 20% FINES WITH NO PLASTICITY,
IN FEET EXCEPT WHERE NOTED. RAPID DILATANCY, LOW DRY STRENGTH,
DRILLED BY: U.C. REGION DRILL ] M7 )83 0 | NA NP |25 | SM Jsi5 sm h%‘ﬁé?g%gm%? SEE.TAN N COLOR:
CREW; DRILLER; JEFF VAN AUSDAL, 5— 84
HELPERS; KYLE KILLEBREW, JOE 8.9 - 14.2 FT POORLY GRADED SAND WITH
PROCTOR. SILT (SP-SM): ABOUT 0% FINE SAND:
] ABOUT 10% FINES WITH NO PLASTICITY.
PURPOSE; S O il el I Bl Rl i BT NO DRY STRENGTH, RAPID DILATANCY:
PRECONSTRUCTION SOIL AND DRY, LIGHT BROWN IN COLOR: NO
BEDROCK FOUNDATION - REACTION WITH HCI,
el sl — 14 2 14.4 FT SILTY SAND (SM): ABOUT
. N 98 (204 | 0 | NA | NP | 1.8 | SP-SM 21314 e ;
85%'5 SE(?%%&NJOUNTED . 160 80% FINE SAND, MAXIMUM SIZE, FINE
G | 10—~ SAND; ABOUT 20% FINES WITH NO
PLASTICITY, RAPID DILATANCY, LOW DRY
DRILL METHOD: STRENGTH, LOW TOUGHNESS; DRY, TAN
ges- ngw} Hﬁi 1é4}:"Tl-;SA AND DRY CORE i @4 [sde| o l3al 76| 20 6o — SP-SM IN COLOR; NO REACTION WITH HCI,
30.1 - 37.8 FT HQ3 WIRELINE CORING 98 14.4-18.9 FT LEAN CLAY WITH SAND (CL)s:
SYSTEM WITH A 3 SPLIT TUBE - ABOUT 70% MEDIUM PLASTIC FINES, NO
SAMPLER AND DIAMOND SURFACE- DILATANCY, MEDIUM DRY STRENGTH,
SET BIT. = 227|723 | 0 |224 | 52 | 45 | SC-SM S/EE sn—=286+-84 MEDIUM TO HIGH TOUGHNESS; ABOUT
160 30% FINE SAND; DARK BROWN IN COLOR:
CASING RECORD: 15— Qal NO REACTION WITH HCl.
NONE USED
18.9 - 30.1 F POORLY GRADED SAND WITH
DRILLING MEDIUM: 33|67 | o |22 05| 55 | sc s8I0 (CL)s GRAVEL (SP)g: ABOUT 75% FINE TO
0.0-30.1 FT, NONE USED -1 88 COARSE SAND; ABOUT 20% FINE TO
30.1- 37.8 FT, WATER COARSE GRAVEL, MAXIMUM SIZE 40mm:
7] ABOUT 5% NONPLASTIC FINES WITH
HOLE COMPLETION: E | 57973 RAPID DILATANCY, AND NO DRY
BACKFILLED WITH DRILL CUTTINGS a75 | 625 | o |69 a3 | ss | sc arsf9 STRENGTH; NO RECTION WITH HCI,
AND BENTONITE 207 30.1- 37.8 TERTIARY NACIMIENTO
OBSERVATION WELL INSTALLED BGS: J e FORMATION (Tn)
NONE USED
| 30.1 - 31.8 FT SANDSTONE: DECOMPOSED
(W) AND DESCRIBED AS A SOIL: POORLY
| GRADED SAND (SP): ABOUT 90% FINE TO
MEDIUM SAND; ABOUT 10% NONPLASTIC
| FINES WITH RAPID DILATANCY, NO DRY
107|767 06 | NA | NP | 63 | SM  124OREFUSAL | o STRENGTH; NO REACTION WITH HCI.
254 31.8 - 37.8 FT SANDSTONE: FINE TO
J0 COARSE GRAINED, TAN IN COLOR
MODERATELY WEATHERED (W5),
_ MODERATELY HARD (H4); THINLY BEDDED
TO LAMINATED; COAL INTERBED FROM
| 36.1 - 36.6 FT; NO REACTION WITH HCI,
(P STRATIGRAPHY:
0.0 - 30.1 FT: QUATERNARY ALLUVIUM (Qal)
20 5785.1 | 30.1 - 37.8 FT: TERTIARY NACIMIENTO
FORMATION (Tn)
o1 ABBREVIATIONS:
= WLNE = WATER LEVEL NOT
ENCOUNTERED
4 1.D. = INSIDE DIAMETER.
- Tn |ss
35 oo
57784
BOTTOM OF HOLE
COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B
LOCATION: AIR CHAMBER 2

GEOLOGIC LOG OF DRILL HOLE NO. DHR22AC2-15-1

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORDINATES: N2,017,854.5 E 2,750,606.7

SHEET 1 OF 1

STATE: NEW MEXICO
GROUND ELEVATION: 6203.4

BEGUN: 1/16/15 FINISHED: 11715 TOTAL DEPTH: 395 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: 13.1 HOLE LOGGED BY: J. GILBERT
DATE MEASURED: REVIEWED BY:
& LABORATORY DATA 5
g y8 | B |,
NOTES E g 2| £ |k W g o §_, 2 CLASSIFICATION AND
dlu|@|2 g o |Bi|2E g% 2 | 382 PHYSICAL CONDITION
S12(2Z|&|5|22|2k| 32 | S |35
S|E|a g (32|08 33 | 2 |§
® # ® F 3 & =0 ) o
ALL MEASUREMENTS ARE FROM 0.0 - 13.1 FT QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE . (Qal)
SAME AS THOSE USED BY THE
DRILLER. . 0.0t0 13.1 FT SILTY SAND (SM): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH NO
ALL MEASUREMENTS ARE REPORTED ] PLASTICITY, RAPID DILATANCY, LOW DRY
IN FEET EXCEPT WHERE NOTED. STRENGTH, LOW TOUGHNESS; MAXIMUM
7 168 | 834 | o NA | NP [ 37 | SM 91112 SIZE, FINE SAND; DRY, TAN IN COLOR; NO
DRILLED BY: U.C. REGION DRILL 5| 80 REACTION WITH HOI.
CREW; DRILLER; JEFF VAN AUSDAL,
HELPERS; KYLE KILLEBREW, JOE
PROCTOR. Qal |sM 13.1 - 39.5 FT TERTIARY NACIMIENTO
732 | 268 o 259 89 54 - 11611
[— H 100 {CLMLIE | AH1618 FORMATION (Tn)
PRECONSTRUCTION SOIL AND . 13.1 - 38.5 FT SANDSTONE: FINE TO
BEDROCK FOUNDATION ] MEDIUM GRAINED, INTENSELY TO VERY
INVESTIGATIONS. 385 665] o | na | NP | 31 [SM 111314 INTENSELY WEATHERED (W7-W8) , SOFT
10 100 (H8), WEAK REACTION WITH HCI.
DRILL EQUIPMENT:
CME 85 38.5-39.5 FT SILTSTONE: FINE GRAINED,
GREY IN COLOR, INTENSELY WEATHERED
DRILL METHOD: Hge | P[] O™ |M Sisi3 (W7), SOFT (H6); NO REACTION WITH HCI.
0.0- 13.1 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs. = STRATIGRAPHY:
13.1 - 39.5 FT HQ3 WIRELINE CORING ] 0.0 - 13.1 FT: QUATERNARY ALLUVIUM (Qal)
SYSTEM WITH A 3' SPLIT TUBE 172 [ 828 | o NA | NP | 25 | SM 8/6/6 13.1 - 39.5 FT: TERTIARY NACIMIENTO
SAMPLER AND DIAMOND SURFACE- 5 0 FORMATION (Tn)
SET BIT.
ABBREVIATIONS:
CASING RECORD: WLNE = WATER LEVEL NOT
NONE USED - ENCOUNTERED
1.D. = INSIDE DIAMETER BNE = BEDROCK
DRILLING MEDIUM: = NOT ENCOUNTERED.
0.0-13.1 FT, NONE 0
13.1-39.5 FT, WATER 7
20—
HOLE COMPLETION:
BACKFILLED WITH DRILL CUTTINGS
OBSERVATION WELL INSTALLED BGS:
NONE USED -
40
25—
SANDSTONF
Th
26
30—
28
35+
_| 100
= SILTSTONE

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493, STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22B-14-25 SHEET 1 OF 1
FEATURE: REACH 22B PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT STATE: NEW MEXICO
LOCATION: PIPELINE COORDINATES: N2,047,827.0 E 2,750,924 GROUND ELEVATION: 58238
BEGUN: 8/24/14 FINISHED: 8/24/14 TOTAL DEPTH: 255 ANGLE FROM HORIZONTAL: S0
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: BNE HOLE LOGGED BY: J. GILBERT
DATE MEASURED: REVIEWED BY:
>
LLABORATORY DATA = = -
é >0 L [+]
3 > & pe E 45
NOTES E ;L.i | = | Wy 23 2 i gg 3 CLASSIFICATION AND
S5 |2 = [o] L
SlE|oalel|z|2|Sx5Pz] 85 | & |88|%% /5| PHYSICAL CONDITION
e [¥|z| 2| |E8|EE o 3 o= &
8|z |5|%|3|%2|88| 22 2 |gs| 3/ &
2| 2|2 |®|3[a |20 o s
ALL MEASUREMENTS ARE FROM 0.0 - 25.5 FT.. QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal):
SAME AS THOSE USED BY THE ]
DRILLER. 0.0 - 20.9 FT SILTY SAND SM: ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH NO
ALL MEASUREMENTS ARE REPORTED | PLASTICITY, RAPID DILATANCY, LOW DRY
IN FEET EXCEPT WHERE NOTED. STRENGTH; DRY, MAXIMUM SIZE, FiNE
SAND; TAN IN COLOR; STRONG REACTION
DRILLED BY: U.C. REGION DRILL | WITH HCI.
CREW; DRILLER; JEFF VAN AUSDAL,
HELPERS; KYLE KILEBREW, DAVE 20.9 - 25.5 FT LEAN CLAY (CL): ABOUT 85 %
NIELSEN. FINES WITH MEDIUM PLASTICITY, MEDIUM
DRY STRENGTH, MEDIUM TOUGHNESS;
PURPOSE: ABOUT 15%, PREDOMINATELY FINE TO
PRECONSTRUCTION SOIL AND 5 86| %4 | 0 | 281101 40 | SC iz MEDIUM SAND; MAXIMUM SIZE, MEDIUM
BEDROCK FOUNDATION 64 SAND; NO REACTION WITH HC,
INVESTIGATIONS. J
DRILL EQUIPMENT: STRATIGRAPHY: 0.0 - 25.5 FT
CME 85 | QUATERNARY ALLUVIUM (Qal).
DRILL METHOD: 394 |08 | o | 243]| 70 | 87 | SC-SM 6/5/4 ABBREVIATIONS WLNE = WATER LEVEL
0- 25.5 FT 4 1/4" HSA AND DRY CORE NOT ENCOUNTERED  1.D. = INSIDE
SYSTEM WITH SPTs. _| 100 DIAMETER SS = SANDSTONE SLST =
SILTSTONE CLSTNE = CLAYSTONE FeOx
CASING RECORD: = IRON OXIDE MnOx = MANGANESE
NONE USED OXIDE
DRILLING MEDIUM:
NONE 10+ 32 68 ] NA | NP | 54 | SM 3156
100
HOLE COMPLETION: SM
BACKFILLED WITH CUTTINGS jl
lil 3% | 64 0 |252 | 70 | 57 | SC-SM ST
100 Qal
233 | 87 [+ ] NA NP 4.4 SM B/8i7
15—
100
] 23| w1 | o MA | NP | 48 | SM B/BIS
100
22 78 0 NA | NP | 55 | SM 5/8/8
20—
5802.9
100
T cL
841 | 158 (] 411 | 213 | 176 | (CL)s anan2i
25~
5790.3

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493, STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B

LOCATION: PIPELINE

BEGUN: 8/24/14 FINISHED: 8/24/14
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22B-14-33B

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORDINATES: N2,037,116.7 E 2,750,759.7
TOTAL DEPTH: 250
DEPTH TO BEDROCK: BNE

SHEET 1 OF 1

STATE: NEWMEXICO
GROUND ELEVATION: 5911.1
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT

DATE MEASURED: REVIEWED BY:
& LABORATORY DATA - - 2
§ § =} . o]
8 = ok S |2 |45
= 3] alag /s
o |y |@)|2 % = EQ .2@ %‘g g gg §§ 5 PHYSICAL CONDITION
§l2|3|8|3 (22|82 2% | 3 |g% 3/ &
2| ®| 2| 2|5 | |=6 o &
ALL MEASUREMENTS ARE FROM 0.0 - 25.0 FT.: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal):
SAME AS THOSE USED BY THE ]
DRILLER. 0.0-10.2 FT SILTY SAND SM: ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH NO
ALL MEASUREMENTS ARE REPORTED - PLASTICITY, RAPID DILATANCY, LOW DRY
IN FEET EXCEPT WHERE NOTED. STRENGTH; MAXIMUM SIZE, FINE SAND;
DRY, TAN IN COLOR: STRONG REACTION
DRILLED BY: U.C. REGION DRILL = WITH HC.
CREW; DRILLER; JEFF VAN AUSDAL,
HELPERS; KYLE KILEBREW, DAVE 10.2 - 11.3 FT POORLY GRADED SAND
NIELSEN. - WITH SILT (SP-SM): ABOUT 90% FINE TO
S5+ | €38 228 | 84 | 38 | SC-SM | 27212 MEDIUM SAND; ABOUT 10% NONPLASTIC
PURPOSE: 100 FINES WITH RAPID DILATANCY AND NO
PRECONSTRUCTION SOIL AND 5— M DRY STRENGTH; TRACE COARSE SAND
BEDROCK FOUNDATION AND FINE GRAVEL MAXIMUM SIZE, 10MM;
INVESTIGATIONS. GREY, DRY, BECOMES MOIST BELOW 7.0
FT: NO REACTION WITH HCI.
DRILL EQUIPMENT:
CME 85 317 | saa NA | mp | 28 | sm a3 11.3 - 25.0 FT CLAYEY SAND (SC): ABOUT
1 68 60% FINE SAND; ABOUT 40% FINES WITH
DRILL METHOD: MEDIUM PLASTICITY, MEDIUM
0- 25.0 FT 4 1/4" HSA AND DRY CORE | TOUGHNESS, LOW TO MEDIUM DRY
SYSTEM WITH SPTs. STRENGTH; MAXIMUM SIZE, FINE SAND;
DARK GREY IN COLOR; NO REACTION
CASING RECORD: Ji WITH HCI.
NONE USED 211 | 189 NA | NP | 27 | SM 2433
DRILLING MEDIUM: it 2 50000 | STRATIGRAPHY: 0.0 - 26.0 FT
NONE 33009 QUATERNARY ALLUVIUM (Qal).
HOLE COMPLETION: SP-SM | ABBREVIATIONS WLNE = WATER LEVEL
BACKFILLED WITH AUGER CUTTINGS | 550031 NOT ENCOUNTERED 1.D. = INSIDE
DIAMETER SS = SANDSTONE SLST =
1l 428 | 571 26 | 98 | 83 | 8C 3/aie SILTSTONE CLSTNE = CLAYSTONE FeOx
76 & = IRON OXIDE MnOx = MANGANESE
al OXIDE
§i 472 | 528 272|121 | 7.2 | 8SC A1413
92
15—
583 | 40.7 284 | 137 | 88 | s(CL) 3r4fs
100
n SC
N 437 | 583 284 | 117 ]| 82 | SC 3416
20—
~ 98
b 289 | 131 NA NP bk SM 10433018
58881

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22B-14-41 SHEET 1 OF A1
FEATURE: REACH 22B PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT STATE: NEW MEXICO
LOCATION: PIPELINE COORDINATES: N2,027,6470 E 2,750,126.8 GROUND ELEVATION: 59728
BEGUN: 9/9/14 FINISHED: 9/9/14 TOTAL DEPTH: 245 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: 185 HOLE LOGGED BY: J. GILBERT
DATE MEASURED: REVIEWED BY:
5 LABORATORY DATA - e 2
[T
.| - B | B |y |0
= | o Sl 2l |w 2= ] EMES CLASSIFICATION AND
NOTES A gls 5x|lek]| =8 o8| ak
alw|d|e HE 2 Pl &Sk g g8 5? PHYSICAL CONDITION
S|E|3|8|3(22(838| %2 | & |g%] 3
2|2 |8 |2 |3 |a |0 3] o
ALL MEASUREMENTS ARE FROM 0.0 - 18.5 FT QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal)
SAME AS THOSE USED BY THE _
DRILLER. 0.0 - 18.2 FT: POORLY GRADED SAND (SP):
ABOUT 95% PREDOMINATELY FINE SAND,
ALL MEASUREMENTS ARE REPORTED | ABOUT 5% NONPLASTIC FINES WITH
IN FEET EXCEPT WHERE NOTED. RAPID DILATANCY, AND NO DRY
STRENGTH; MAXIMUM SIZE, FINE SAND;
DRILLED BY: U.C. REGION DRILL NO REACTION WITH HCL.
CREW; DRILLER; JEFF VAN AUSDAL, N
HELPERS; KYLE KILEBREW, DAVE 18.2 - 18.5 CLAYEY SAND (SC): ABOUT 80%
NIELSEN. PREDOMINATELY FINE SAND; ABOUT 20%
— ) FINES WITH LOW PLASTICITY, LOW DRY
PURPOSE: 114|888 | 0 | NA | NP [09% | SP-SM 21314 STENGTH, LOW TOUGHNESS AND SLOW
PRECONSTRUCTION SOIL AND 56 DILATANCY; TRACE FINE TO COARSE
BEDROCK FOUNDATION 5— GRAVEL; MAXIMUM SIZE, 50MM; DARK
INVESTIGATIONS. BROWN IN COLOR, MOIST; NO REACTION
WITH HCL
DRILL EQUIPMENT:
CME 85 18.5 - 24.5 FT TERTIARY NACIMIENTO
FORMATION (TN)
DRILL METHOD: | B3 |17 0 NA NP | 0.7% | SP-8M 91919
0- 24.5 FT 4 1/4" HSA AND DRY CORE 48 18.5- 24.5 FT CLAYSTONE: GREY TO DARK
SYSTEM WITH SPTs. GREY IN COLOR, VERY INTENSLEY
N WEATHERED TO DECOMPOSED (W8-Wg),
CASING RECORD: VERY SOFT TO SOFT (H6-H7); WEAK
NONE USED REACTION WITH HCL.
DRILLING MEDIUM: 7 g Qal |sP STRATIGRAPHY:
NONE Vol AR 0 T MY R ieERRRM o RHGKA 0.0 - 18.5 FT: QUATERNARY ALLUVIUM (Qal)
68 18.5 - 24.5 FT: TERTIARY NACIMIENTO
HOLE COMPLETION: 10~ FORMATION (Tn)
BACKFILLED WITH DRILL CUTTINGS
ABBREVIATIONS:
WLNE = WATER LEVEL NOT
ENCOUNTERED
128 | 813 | 61 | na | ne | 12% | sm 1317118 1.D. = INSIDE DIAMETER BNE = BEDROCK
1 % NOT ENCOUNTERED.
7] 128 |72 | o | na | np | 16w | SM 41812
80
15|
| 176 [ 825 | 0 NA | NP | 24% | SM 81810
60
- 50548
SC_ 50543
ki 721 | 270 | o |asow|1aon|toss| cLs | 20m1m0
20—
- 80
™ leLsTNE
- REFUSAL
626 | 374 | o |305%|104%| 9.2% | s(CL) ;15" 50493
BOTTOM OF HOLE
COMMENTS:
ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS” COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B

LOCATION: PIPELINE

BEGUN: 8/25/14 FINISHED: 8/25/14
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22B-14-50

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORDINATES: N 2,016,9574 E 2,750,6939
TOTAL DEPTH: 24.0
DEPTH TO BEDROCK: 9.8

SHEET 1 OF 1

STATE: NEW MEXICO
GROUND ELEVATION: 61855
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT

DATE MEASURED: REVIEWED BY:
& LABORATORY DATA - - o
: 38| k|| B
P =
NOTES £l g5 le |uc| 88 | 2 |3,|38 CLASSIFICATION AND
= i 20 u
4w lalelz]|a|ckleE| 5 | ¢ |82|%% PHYSICAL CONDITION
z|2|2|5 |5g|k 5 9% 5 9% | =
S|E|&5 |63 42|58 n_-% < & 2 ©
&* # * ES i =0 o o
ALL MEASUREMENTS ARE FROM 0.0 -9.8 FT.: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal):
SAME AS THOSE USED BY THE ]
DRILLER. 0.0-5.1 FT: SILTY SAND (SM): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH NO
ALL MEASUREMENTS ARE REPORTED - PLASTICITY, RAPID DILATANCY, LOW DRY
IN FEET EXCEPT WHERE NOTED. STRENGTH; MAXIMUM SIZE, FINE SAND:;
SM DRY, TAN IN COLOR; STRONG REACTION
DRILLED BY: U.C. REGION DRILL . WITH HC),
CREW: DRILLER; JEFF VAN AUSDAL,
HELPERS; KYLE KILEBREW, DAVE
NIELSEN. 5.1-9.8 FT: CLAYEY SAND (SC): ABOUT
60% FINE SAND; ABOUT 40% FINES WITH
PURPOSE: a|sza | o | na | e |28% | sM 4ANNE | gy LOW TO MEDIUM PLASTICITY, NO
PRECONSTRUCTION SOIL AND 5 100 |— 818041 DILATANCY, LOW DRY STRENGTH, LOW
BEDROCK FOUNDATION TOUGHNESS; MAXIMUM SIZE, FINE SAND;
INVESTIGATIONS. DRY, TAN IN COLOR; STRONG REACTION
= WITH HCI.
DRILL EQUIPMENT:
CME 85 N 9.8 -24.0 FT.: TERTIARY NACIMIENTO
Bl NEeE 438 | 562 | o |ze0%|szen] 7% | SC 121721 6 FORMATION (Tn):
0.0-10.5 FT 4 1/4" HSA AND DRY CORE | 100
SYSTEM WITH SPTs. 9.8 - 14.0 FT SANDSTONE: FINE TO MEDIUM
10.5 - 24.0 FT 4 1/4" HSA AND DRY GRAINED, INTENSELEY WEATHERED TO
CORE SYSTEM WITH NO SPTs DECOMPOSED (W7-Wg), MODERATELY
SOFT TO SOFT (H5-H6), LIGHT BROWN IN
ﬁéﬁ,"@“j g;SORD. | SO WU | G SO [ | e S— | s175 7 | COLOR; NO REACTION WITH HCI.
100 14.0 - 15.4 FT CLAYSTONE: FINE GRAINED,
DRILLING MEDIUM: INTENSELY WEATHERED TO
NONE ] DECOMPOSED (W7-W9), MODERATELY
SOFT TO SOFT (H5-H6), GREY IN COLOR,
SANDSTONE INTERBED FROM 20.0 TO 20.4
] sS FEET; NO REACTION WITH HCL.
100 15,4 - 24,0 FT SANDSTONE: INTENSELY
. WEATHERED TO DECOMPOSED (W7-W9),
MODERATELY SOFT TO SOFT (H5-H8),
o171 | LIGHT GREY IN COLOR; NO REACTION
S WITH HCl.
CLSTN STRATIGRAPHY:
15 | 0.0-9.8 FT QUATERNARY ALLUVIUM (Qal).
517011 9.8 - 24.0 FT TERTIARY NACIMIENTO
FORMATION (Tn)
100 ABBREVIATIONS WLNE = WATER LEVEL
- NOT ENCOUNTERED 1.D. = INSIDE
a DIAMETER SS = SANDSTONE SLST =
SILTSTONE CLSTNE = CLAYSTONE FeOx
Ui = IRON OXIDE MnOx = MANGANESE
OXIDE
20— 8
B6181.5
BOTTOM OF HOLE
COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK, DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22B-14-121 SHEET 1 OF 1
FEATURE: REACH 22B PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT STATE: NEWMEXICO
LOCATION: PIPELINE COORDINATES: N 1,975,384.1 E 2735,8182 GROUND ELEVATION: 6623.5
BEGUN: 8/21/14 FINISHED: 8/22/14 TOTAL DEPTH: 25,0 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: BNE HOLE LOGGED BY: J. GILBERT
DATE MEASURED: REVIEWED BY:
E LABORATORY DATA 5 = z
>0 .
e ™ [ =
NGTES |8 S5 le lwe| 85 | 2 |2,|38 CLASSIFICATION AND
= 3 o o -3
Blulele|z]|3|2H|oE 85 | ¢ |88 PHYSICAL CONDITION
Elz|z|z|5 |eg|a aw Q a5
s|T|w|o |3 |s2|c8 < o ] 8
*® = & ® 3 |a =0 Q @
ALL MEASUREMENTS ARE FROM 0.0 - 25.0 FT: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal):
SAME AS THOSE USED BY THE o
DRILLER. 0.0-10.1 FT SILTY SAND (SM): ABOUT 70%
FINE SAND; ABOUT 30% FINES WITH
ALL MEASUREMENTS ARE REPORTED = RAPID DILATANCY, NO DRY STRENGTH;
IN FEET EXCEPT WHERE NOTED. MAXIMUM SIZE, FINE SAND; MOIST, TAN IN
COLOR; ROOTS AND ORGANIC MATERIAL
DRILLED BY: U.C. REGION DRILL — INTOP 0.5 FT, LOOSE; NO REACTION WITH
CREW; DRILLER; JEFF VAN AUSDAL, HCL.
HELPERS; KYLE KILEBREW, DAVE
NIELSEN. - 10.1-20.1 FT CLAYEY SAND (SC): ABOUT
432 | 588 | 0 | 244 | 110 36 | SC yaE 60% FINE SAND; ABOUT 40% FINES WITH
PURPOSE: 72 MEDIUM PLASTICITY, LOW TO MEDIUM
PRECONSTRUCTION SOIL AND 55— SM DRY STRENGTH; MEDIUM TOUGHNESS;
BEDROCK FOUNDATION MAXIMUM SIZE, FINE SAND; DARK GREY IN
INVESTIGATIONS. COLOR, ORGANIC MATERIAL PRESENT;
NO REACTION WITH HCI.
DRILL EQUIPMENT:
CME 85 187 | 813 | o | MA | NP | 17 | SM ae 20,1-25.0 FT SILTY SAND (SM): ABOUT 80%
7 &2 FINE SAND; ABOUT 20% FINES WITH
DRILL METHOD: RAPID DILATANCY, NO DRY STRENGTH;
0- 25.0 FT 4 1/4" HSA AND DRY CORE N MAXIMUM SIZE, FINE SAND; MOIST, TAN IN
SYSTEM WITH SPTs. COLOR, LOOSE; NO REACTION WITH HCI
CASING RECORD: .
NONE USED 557 | 443 | o | 285 | 123 | 54 |s(CL) 20415 STRATIGRAPHY:
0.0 - 25.0 FT QUATERNARY ALLUVIUM
DRILLING MEDIUM: jouf T2 ss12.4 | (Qal).
NONE
ABBREVIATIONS WLNE = WATER LEVEL
HOLE COMPLETION: NOT ENCOUNTERED  1.D. = INSIDE
BACKFILLED WITH AUGER CUTTINGS DIAMETER SS=SANDSTONE FeOx =
47.9 | 521 0 7 | ne| 50 | SC 819712 IRON OXIDE
=
6
° Qal
il sa1 |4sa| o | 202 ms | s7 |scy | anons
15— 50 sSC
504 | 406 | 0 | 312 | 148 | 264 | s(CL) 1214156
100
7] s38 | asz| o |z1o| 184 | s7 [scny | 162123
20— 68034
- 94
sM
7 art |20 | o |282 | a8 | a7 |sc 8116122
25 85985

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B

LOCATION: PIPELINE

BEGUN: 8/22/14 FINISHED: 8/22/14
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22B-14-125

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORPDINATES: N1,970,531.8 E 27358219
TOTAL DEPTH: 25.0
DEPTH TO BEDROCK: BNE

SHEET 1 OF 1

STATE: NEWMEXICO
GROUND ELEVATION: 66287
ANGLE FROM HORIZONTAL: S0
HOLE LOGGED BY: J GILBERT

DATE MEASURED: REVIEWED BY:
E LABORATORY DATA 2 . z
o IS
8 e 5 | 2 |5 |4
NOTES E b I w | 28 . 54 gg z CLASSIFICATION AND
J1c = ok
dlu|ele|2|a|28|PE| €5 | & |88|% /5| PHYSICAL CONDITION
= g g |5 |52 QE 9 9% ﬁ &
8 L (U] o g = a6 gg S ow =] i
2 |=®|=»|=»|3|ad |2a| 23 8
ALL MEASUREMENTS ARE FROM 0.0 - 25.0 FT.: QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal:
SAME AS THOSE USED BY THE il
DRILLER. 0.0- 6.6 FT SILTY SAND (SM): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH NO
ALL MEASUREMENTS ARE REPORTED = PLASTICITY, RAPID DILATANCY, LOW DRY
IN FEET EXCEPT WHERE NOTED. STRENGTH; MAXIMUM SIZE, FINE SAND;
DRY, TAN IN COLOR; STRONG REACTION
DRILLED BY: U.C. REGION DRILL - WITH HCI.
CREW: DRILLER; JEFF VAN AUSDAL, sM
HELPERS; KYLE KILEBREW, DAVE 6.6 - 14.2 FT CLAYEY SAND (SC): ABOUT
NIELSEN. - 60% FINE SAND; ABOUT 40% FINES WITH
424 | 578 0 2| 218 | 83 | SC T34 LOW TO MEDIUM PLASTICITY, NO
PURPOSE: 100 DILATANCY, LOW DRY STRENGTH;
PRECONSTRUCTION SOIL AND 5 MAXIMUM SIZE, FINE SAND; LOW
BEDROCK FOUNDATION TOUGHNESS; DRY, TAN IN COLOR,
INVESTIGATIONS. INTERMITTENT CALCITE NODULES, ROOTS
IN TOP 0.5 FT, STRONG REACTION WITH
DRILL EQUIPMENT: #5221 | HCL.
CME 85 25 | 785 o MNA NP 32 | SM 61214
1 100 14.2 - 23.2 FT LEAN CLAY (CL): ABOUT 85%
DRILL METHOD: MEDIUM PLASTIC FINES, NO DILATANCY,
0- 25.0 FT 4 1/4" HSA AND DRY CORE N MEDJUM DRY STRENGTH, MEDIUM TO
SYSTEM WITH SPTs. HIGH TOUGHNESS; ABOUT 15% FINE
SAND; MAXIMUM SIZE, FINE SAND; DARK
CASING RECORD: A GREY IN COLOR; NO REACTION WITH HC!.
NONE USED 435 | se5 | o |263| 11| 8z |sC 121816
23.2 - 24.1 FT SANDY LEAN CLAY s(CL):
DRILLING MEDIUM: io= 199 ABOUT 80% FINES WITH MEDIUM
NONE P PLASTICITY, NO DILATANCY, MEDIUM DRY
STRENGTH, MEDIUM TO HIGH
HOLE COMPLETION: TOUGHNESS, ABOUT 20% FINE SAND;
BACKFILLED WITH AUGER CUTTINGS MAXIMUM SIZE, FINE SAND; DARK GREY IN
sos | o1s | o |swe| 20| o8 |scy | 1omane COLOR; NO REACTION WITH HCL.
100 24.1-25.0 FT FAT CLAY (CH): ABOUT 95%
Qal HIGHLY PLASTIC FINES, HIGH TO VERY
- HIGH DRY STRENGTH, HIGH TOUGHNESS;
ABOUT 5% FINE TO MEDIUM SAND; MAX
SIZE, MEDIUM SAND; NO REACTION WITH
74 | 238 | o | 404|281 | 104 | (CL)s THarm ge14s] HCI
100 STRATIGRAPHY:
15— 0.0 - 25.0 FT QUATERNARY ALLUVIUM
(Qal).
ABBREVIATIONS WLNE = WATER LEVEL
NOT ENCOUNTERED 1.D. = INSIDE
s67 | 433 | o |2s0 | 20| 88 |scly | 10m722 DIAMETER SS = SANDSTONE FeOx =
T 100 IRON OXIDE
cL
506 | 494 o 282 | 1580 18 S{CL} 13/18/23
20—
- 92
= BAOS 5
s(CL)
= 66048
961 39 o 690 | 445 | 250 | CH AB1S
CH
B8803.7
BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B
LOCATION: FOREBAY TANK
BEGUN: 5/7/14 FINISHED: 5/7/14
DEPTH OF WATER LEVEL:

DATE MEASURED: 5/7/2014

GEOLOGIC LOG OF DRILL HOLE NO. DHR22FBT-14-1

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N 2,062,716.0 E2,752,126.2

TOTAL DEPTH: 502

DEPTH TO BEDROCK: 282

SHEET 1 OF 1

STATE: NEW MEXICO
GROUND ELEVATION: 5816.9
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT
REVIEWED BY:

E LABORATORY DATA - N 5
('
|8 - gf:’ o e | E
NOTES E ;ui g2 |E |u.| B8 S 4 §§ CLASSIFICATION AND
a|lwl|l@ 2|z |88 D@ gﬁ g 33 sa PHYSICAL CONDITION
&l 2| 2 & = 2 7 El 88 9 55 3
S| k1® 195 |3%|g8| I3 & & o
F £ # ® 0 | & =0 o ]
ALL MEASUREMENTS ARE FROM i 0.0 -28.2 FT QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal)
SAME AS THOSE USED BY THE -
DRILLER. N 0.0 TO 17.2 FT SILTY SAND (SM): ABOUT
| 80% FINE SAND; ABOUT 20% FINES WITH
ALL MEASUREMENTS ARE REPORTED NO PLASTICITY, RAPID DILATANCY, LOW
IN FEET EXCEPT WHERE NOTED. 5— DRY STRENGTH, LOW TOUGHNESS;
il MAXIMUM SIZE, FINE SAND, DRY, BROWN
DRILLED BY: U.C. REGION DRILL | 341658 | 0O [ NA | NP | 30 | SM A4 IN COLOR; ROOTS IN TOP 0.5 FT, LENSE
CREW; DRILLER; JEFF VAN AUSDAL, OF POORLY GRADED SAND (SP) FROM
HELPERS; KYLE KILLEBREW, ROBBY i . 10.7 TO 11.0 FT; NO REACTION WITH HCL.
ROBINSON. — 202|708 | 00 | NA | NP | 30 | SM 21312
PURPOSE: 10 17.2TO 28.2 FT SANDY LEAN CLAY s(CL):
PRECONSTRUCTION SOIL AND N 121 |58 | 21 | na | we | 27 | sm 20802 ABOUT 70% FINES WITH MEDIUM
BEDROCK FOUNDATION - PLASTICITY, MEDIUM TO HIGH DRY
INVESTIGATIONS. = STRENGTH, AND MEDIUM TO HIGH
TOUGHNESS; ABOUT 30% FINE SAND,
DRILL EQUIPMENT: - T4 [ 588 | 00| WA | NP 32 )EM 433 | qQal MAXIMUM SIZE: FINE SAND, BROWN IN
CME 85 15~ COLOR; NO REACTION TO HCl.
DRILL METHOD: ] 205|756 | 39 [ NA [ NP | 43 | SM 20212 s7007 | 28.2 - 50.2 FT TERTIARY NACIMIENTO
0.0 TO 28.2 FT 4 1/4" HSA AND DRY FORMATION (TN)
CORE SYSTEM WITH SPLIT SPOON -
SAMPLER. SPT SAMPLING TO 28.2 il 350 |50 | 00 | 207 | 22 | 77 | sm ar2r2
FEET. DISCONTINUED SPT SAMPLING | ,, | 28.2 TO 50.2 FT SANDSTONE: FINE
DUE TO BEDROCK. GRAINED, BROWN IN COLOR,
28.2 TO 50.2 FT HQ3 WIRELINE 1 MODERATELY TO INTENSELY
CORING SYSTEM WITH A 3 SPLIT . WEATHERED (W6) MODERATELY HARD
TUBE SAMPLER AND DIAMOND il ${CL) (H4), THINLY BEDDED TO
SURFACE- SET BIT. - w5 [615) oo | 235 96 | 50 | SC 3312 I{;AR'\QI\’,\‘QJ %)A;Réol‘gg %Frfg BS&GYULAR
25— INTERBED FROM 49.9 TO 50.2 FT: POOR
CASING RECORD: 2 CORE RECOVERY, NO REACTION WITH
NONE USED il HCl.
DRILLING MEDIUM: B 57887] STRATIGRAPHY: 0.0 -28.2 FT
0.0 TO 28.2, NONE USED — o | 281|728 | 00 | na | np | 68 |SM REFUSAL QUATERNARY ALLUVIUM (Qal)
28.2 TO 50.2 WATER 30 28.2 - 50.2 FT TERTIARY NACIMIENTO
FORMATION (TN). ABBREVIATIONS:
HOLE COMPLETION - WLNE = WATER LEVEL NOT
GROUTED TO SURFACE . ENCOUNTERED
| 40 1.D. = INSIDE DIAMETER BNE = BEDROCK
NOT ENCOUNTERED.
35—
| 48
=1 Tn |SANDSTONE
40—
48
45—
| 40
50— 57687
BOTTOM OF HOLE
COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B

LOCATION: PUMPING PLANT 1
BEGUN: 1/15/15 FINISHED: 1/15/15
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22PP1-15-1

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N2,0526638 E 2752,139.7
TOTAL DEPTH: 29.8

DEPTH TO BEDROCK: 22.8

SHEET 1 OF 2

STATE: NEW MEXICO
GROUND ELEVATION: 58155
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT

DATE MEASURED: REVIEWED BY:
& LABORATORY DATA - .
g %8 T O
= = =
NOTES ﬁt‘ § 'E_ E Wy 23 = EJ g’g Z CLASSIFICATION AND
a8 g g 2 z - E§ E@ g& % g§ 3@ %3 PHYSICAL CONDITION
8|E/3/8|3(92/82| 3% | 2 |5 3/ &
* = = &= b N =0 5] []
ALL MEASUREMENTS ARE FROM 0.0 - 22.8 FT QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal)
SAME AS THOSE USED BY THE -
DRILLER. 0.0- 16.1 FT SILTY SAND (SM); ABOUT 85%
N FINE SAND; ABOUT 15% NONPLASTIC
ALL MEASUREMENTS ARE REPORTED FINES WITH RAPID DILATANCY, AND NO
IN FEET EXCEPT WHERE NOTED. DRY STRENGTH; BROWN IN COLOR, NO
" REACTION WITH HCI.
DRILLED BY: U.C. REGION DRILL
CREW; DRILLER; JEFF VAN AUSDAL, 16.1-22.8 FT_SANDY LEAN GLAY s(CL):
HELPERS; KYLE KILLEBREW, JOE - Bra o ABOUT 85% FINES WITH MEDIUM
PROCTOR. PLASTICITY, MEDIUM DRY STRENGTH,
5 AND MEDIUM TOUGHNESS; ABOUT 15%
PURPOSE: FINE SAND; STRONG REACTION WITH HC|,
PRECONSTRUCTION SOIL AND INTERMITTENT CALCITE NODULES, GREY
BEDROCK FOUNDATION ~ IN COLOR.
INVESTIGATIONS.
210 sm 22.8 -29.8 FT TERTIARY NACIMIENTO
DRILL EQUIPMENT: . FORMATION (TN)
CME 850 TRACK MOUNTED DRILL RIG
E : EDIUM GRAINED, SOFT (H8),
0.0-22,8 4 1/4 INCH HOLLOW STEM MODERATELY TO INTENSELY
AUGER WIH SPT SAMPLER, REACHED b G —— WEATHERED (W6), TAN TO GREY IN
AUGER REFUSAL AT 228 FT, : COLOR, MODERATELY TO THINLY
SWITCHED TO CORING SETUP. o BEDDED, NO REACTION WITH HCl,
22.8 - 29.8 FT HQ3 WIRELINE CORING OCCASIONAL CARBONACEOUS
SYSTEM WITH A 3' SPLIT TUBE INCLUSIONS, FeOx AND MnOx STAINING,
SAMPLER AND DIAMOND SURFACE- = CORE SEPARATES ALONG BEDDING
SET BIT, Qal PLANES AND DESTROYED BY AUGER.
218 M
CASING RECORD: =1 STRATIGRAPHY:
NONE USED 0.0 - 22.8 FT: QUATERNARY ALLUVIUM (Qal)
o 22.8 - 29.8 FT: TERTIARY NACIMIENTO
DRILLING MEDIUM: FORMATION (Tn)
0.0 - 22.8 FT, NONE ABBREVIATIONS:
22.8 - 29.8 WATER — i - WLNE = WATER LEVEL NOT
: ENCOUNTERED
HOLE COMPLETION: 161 1.D. = INSIDE DIAMETER BNE = BEDROCK
BACKFILLED WITH DRILL CUTTINGS NOT ENCOUNTERED.
OBSERVATION WELL INSTALLED BGS- "
NONE USED
_ 324 SM
86 sC sicl)
20—
-0
25—
T Tn [ss
1 100
COMMENTS:

ALL ANGLES MEASURED FROM CORE AXI
THE DATA FOR THE CENTER COLUMN AN
FIELD MANUAL AND DRAWINGS TITLEI) F
DESCRIPTIVE CRITERIA FOR ROCK. DRA

S AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
D"CLASSIFICATION AND PHYSICAL CONDITIONS"
OR DESIGNS AND SPECIFICATIONS AS FOLLOWS
WING NO. 40-D-6499. STANDARD DE:SCRIPTORS Al

COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
ND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B

LOCATION: PUMPING PLANT 1
BEGUN: 1/15/15 FINISHED: 1/15/15
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22PP1-15-1

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORDINATES: N 2,052,663.8 E 2,752,139.7

TOTAL DEPTH: 29.8
DEPTH TO BEDROCK: 22.8

SHEET 2 OF 2

STATE: NEW MEXICO
GROUND ELEVATION: 58155
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT

DATE MEASURED: REVIEWED BY:
& LABORATORY DATA % N
5 . 52 | 5 [c | B
Elg RN 25 | ¢ [3,/38 /3| CLASSIFICATION AND
NOTES 8lel2e|z|a |2k §§ g% g §§ % | PHYSICAL CONDITION
HHHHESEE TR

BOTTOM OF HOLE
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FEATURE: REACH 22B

LOCATION: PUMPING PLANT 2
BEGUN: 9/10/14 FINISHED: 9/10/14
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22PP2-14-1

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORDINATES: N2,017,8926 E 2,750,548.8
TOTAL DEPTH: 425
DEPTH TO BEDROCK: 13.7

SHEET 1 OF 1

STATE: NEWMEXICO
GROUND ELEVATION: 6210.0
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT

DATE MEASURED: REVIEWED BY:
& LABORATORY DATA —
g >3 o g
2 = % = w '.‘E L E
NOTES E .‘é d| 2B |u-| E8 154 =5 gg Z CLASSIFICATION AND
B ls = Lo | ok
4| w § g g = gg aé gg % gg gz [/ & PHYSICAL CONDITION
8|23 8|3(%2(82| 82 | 3 |g5| ¢/ &
# * ES S b= e =0 5} o
ALL MEASUREMENTS ARE FROM 0.0 -13.7 FT QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE . (Qal)
SAME AS THOSE USED BY THE
DRILLER. = 0.0- 8,0 FT POORLY GRADED SAND WITH
i SILT (SP-SM): ABOUT 90% FINE SAND;
ALL MEASUREMENTS ARE REPORTED ABOUT 10% FINES WITH NO PLASTICITY,
IN FEET EXCEPT WHERE NOTED. i SPiSM RAPID DILATANCY, NO DRY STRENGTH;
a1 oo | o | Na | wp [1e%|SPSM | w6 MAXIMUM SIZE, FINE SAND; DRY, LIGHT
DRILLED BY: U.C. REGION DRILL 5| 52 BROWN IN COLOR; NO REACTION WITH
CREW; DRILLER; JEFF VAN AUSDAL, HCLL.
HELPERS; KYLE KILEBREW, DAVE
NIELSEN,. s |ovs| o | m | e oo gpegm 13 8.0- 13.2 FT CLAYEY SAND (SC): ABOUT
s | > M| 3413 | Qal 70% FINE SAND; ABOUT 30% FINES WITH
PURPOSE: il a202.0 | LOW PLASTICITY, LOW TO MEDIUM DRY
PRECONSTRUCTION SOIL AND | STRENGTH, LOW TOUGHNESS AND SLOW
BEDROCK FOUNDATION 2 DILATANCY; GREY TO ORANGE IN COLOR,
INVESTIGATIONS. 1t 701 [ 2098 | 0 |233%) 55% | 50% | (CL-ML)s | 18/23/27 DRY, NO REACTION WITH HCI.
10—
DRILL EQUIPMENT: sc 13.2-13.7 FT: SILTY SAND (SM): ABOUT
CME 85 85% FINE SAND; ABOUT 15% FINES WITH
01 | ma| o | na | e (5% s@ 1111524 NO PLASTICITY, RAPID DILATANCY, LOW
DRILL METHOD: -1 g6 DRY STRENGTH; MAXIMUM SIZE, FINE
0- 15.0 FT 4 1/4" HSA AND DRY CORE B s100.3| SAND; DRY, TAN IN COLOR; STRONG
SYSTEM WITH SPTs. [SW_sis6.3| REACTION WITH HCI,
15.0- 42,5 FT 4 1/4" HSA AND DRY o I £l
CORE SYSTEM WITHOUT SPT's 303|627 | 0 | NA | ne [37%[SM  7/IAREFUSAL
15— 13.7 - 42.5 FT TERTIARY NACIMIENTO
ﬁéﬁ,‘.’;‘ﬁ SRéEE()JORD: J o FORMATION (TN)
| 13.7 - 34.5 FT SANDSTONE: FINE TO
DRILLING MEDIUM: MEDIUM GRAINED, TAN IN COLOR,
NONE i MODERATELY TO INTENSELY
WEATHERED (W6) MODERATELY HARD
N (H4), THINLY BEDDED TO LAMINATED; NO
HOLE COMPLETION: REACTION WITH HCI
20—
BACKFILLED WITH AUGER CUTTINGS 34.5- 41,4 FT CLAYSTONE: GREY TO DARK
- 100 GREY IN COLOR, VERY INTENSELY
i WEATHERED TO DECOMPOSED (W8-W9) ,
SOFT TO VERY SOFT (H6-H7), WEAK
_ REACTION WITH HCI,
= 88 41.4 - 42.5 FT SANDSTONE: FINE TO
MEDIUM GRAINED, TAN IN COLOR,
25— MODERATELY TO INTENSELY
WEATHERED (W6) MODERATELY SOFT
-| 100 (H5), THINLY BEDDED TO LAMINATED; NO
N REACTION WITH HCI
7] Ly STRATIGRAPHY:
- 0.0 - 13.7 FT: QUATERNARY ALLUVIUM (Qal)
13.7 - 42.5 FT: TERTIARY NACIMIENTO
30— FORMATION (Tn)
- 100 ABBREVIATIONS:
o WLNE = WATER LEVEL NOT
ENCOUNTERED
. 1.D. = INSIDE DIAMETER BNE = BEDROCK
NOT ENCOUNTERED.
B 81755
35—
- 100
- CLSTNE
40—
100
T 61686
B167.5

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B
LOCATION: PUMPING PLANT 2

GEOLOGIC LOG OF DRILL HOLE NO. DHR22PP2-15-2

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORDINATES: N2,017,891.0 E 2,750,609.9

SHEET 1 OF 1

STATE: NEWMEXICO
GROUND ELEVATION: 6203.4

BEGUN: 14715 FINISHED: 1/18/15 TOTAL DEPTH: 41.0 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: 31.1 HOLE LOGGED BY: J. GILBERT
DATE MEASURED: REVIEWED BY:
= LABORATORY DATA = .
z &2 E = £
= ) = A
= § S E e |w §g s [3,[28 [z CLASSIFICATION AND
NOTES ale |, w| s ol 4~ z£ od|ae /i
dlul8|e|z|a|B8|RE| %k g g2(5g / % PHYSICAL CONDITION
8| 22|2 |5 |52|2k| 8% g |85 %/ @
8| & s |3 22|33 g 5 & a2 of W
# ES # & i 20 5] ]
ALL MEASUREMENTS ARE FROM 0.0 - 31.1 FT QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE - (Qal)
SAME AS THOSE USED BY THE
DRILLER. - 0.0 -31.1 FT SILTY SAND (SM): ABOUT 80%
FINE SAND, MAXIMUM SIZE, FINE SAND;
ALL MEASUREMENTS ARE REPORTED o ABOUT 20% FINES WITH NO PLASTICITY,
IN FEET EXCEPT WHERE NOTED. RAPID DILATENCY, LOW DRY STRENGTH,
- LOW TOUGHNESS: DRY, TAN [N COLOR;
DRILLED BY: U.C. REGION DRILL NO REACTION WITH HCI.
CREW: DRILLER; JEFF VAN AUSDAL, 6 ool X[ | NA e [ 24 oM 2nens
HELPERS; KYLE KILLEBREW, JOE B 31.1-41.0 FT TERTIARY NACIMIENTO
PROCTOR. FORMATION (Tn)
PURPOSE: 7] ool si| o | s || 23 |sm aian? 31.1- 41.0 SANDSTONE: FINE TO MEDIUM
PRECONSTRUCTION SOIL AND 100 GRAINED, TAN IN COLOR, INTENSELY TO
BEDROCK FOUNDATION VERY INTENSELY WEATHERED (W7-W8),
INVESTIGATIONS. il VERY SOFT TO SOFT (H6), UNFRACTURED
(FDO); NO REACTION WITH HCI.
DRILL EQUIPMENT: 10— 463|537 | o |22| 48 | 58 | SC-SM | 172228
CME 850 TRACK MOUNTED DRILL RIG 100 STRATIGRAPHY:
- 0.0 - 31.1 FT: QUATERNARY ALLUVIUM (Qal)
DRILL METHOD: 31.1 - 41.0 FT: TERTIARY NACIMIENTO
g\?s-?éd \',:\;I;ng:TiSA EHDDRYICORE 170|830 o [ na | e | 21 [SM ai12i12 FORMATION {Tn)
31,1 - 41.0 FT HQ3 WIRELINE CORING =1 100 ABBREVIATIONS:
SYSTEM WITH A 3 SPLIT TUBE | WLNE = WATER LEVEL NOT
SAMPLER AND DIAMOND SURFACE- ENCOUNTERED
SET BIT. 15— 305 | 695 0 NA NP 34 | SM B1an3a 1.D. = INSIDE DIAMETER BNE = BEDROCK
100 NOT ENCOUNTERED.
Qal |sM
CASING RECORD: _
NONE USED
DRILLING MEDIUM: 67 |o3s| o | na | we | 14 |spsm | enans
0.0-31.1 FT, NONE - 100
31.1-41.0 FT WATER
HOLE COMPLETION: 20— A5 0ns o NA NP 22 SP-5M 10011619
BACKFILLED WITH DRILL CUTTINGS |
| 100
25— 284 | 728 o NA NP a? SM 1411615
| 100
30— 07| 603 o NA | NP | 35 | SM 614118
_| 100 61723
35—
- Tn |88
40—
A182 0 )

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEQOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493, STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK, DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22RT1A-15-1

FEATURE: REACH 22B
LOCATION: REGULATING TANK 1A

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N2,017,9138 E 2,750,541 4

SHEET 1 OF 2

STATE: NEW MEXICO
GROUND ELEVATION: 6208.7

BEGUN: 1/19/15 FINISHED: 1/20/15 TOTAL DEPTH: 26.7 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: 19,3 HOLE LOGGED BY: J GILBERT
DATE MEASURED: REVIEWED BY:
>
E LABORATORY DATA . z £ , z
(o] = w J =
NOTES E 8 o I~ s W P ) 56 gg z CLASSIFICATION AND
= -4 Q =
8le|8(e|z|a|k|e8| & £ |82(%5 /5| PHYSICAL CONDITION
S|E|&(6]3 22|82 12 2 34| 3/ o
# & # ® 3 |& 20 o o
ALL MEASUREMENTS ARE FROM 0.0-19.3 FT QUATERNARY ALLUVIUM (Qal)
GROUND SURFACE AND ARE THE
SAME AS THOSE USED BY THE 0.0-8.5 FT SILTY SAND (SM) : ABOUT 80%
DRILLER. FINE SAND, MAXIMUM SIZE, FINE SAND;
ABOUT 20%FINES WITH NO PLASTICITY,
ALL MEASUREMENTS ARE REPORTED RAPID DILATENCY, LOW DRY STRENGTH,
IN FEET EXCEPT WHERE NOTED LOW TOUGHNESS; DRY, TAN IN COLOR:
NO REACTION WITH HCI.
DRILLED BY: U.C. REGION DRILL
CREW; DRILLER; JEFF VAN AUSDAL, 8.5- 11.2 FT CLAYEY SAND (SC): ABOUT
HELPERS; KYLE KILLEBREW, JOE 07 (93] o | na [ we | 15 |spsm | amu 80% PREDOMINATELY FINE SAND; ABOUT
PROCTOR. 20% FINES WITH LOW PLASTICITY, LOW
Sm DRY STENGTH, LOW TOUGHNESS AND
PURPOSE: SLOW DILATANCY; MAXUMUM SIZE, FINE
PRECONSTRUCTION SOIL AND 5~ SAND, DARK BROWN IN COLOR, MOIST:
BEDRéOCK FOUNDATION NO REACTION WITH HCI.
INVESTIGATIONS.,
) 11.2- 19.3 FT SILTY SAND (SM) : ABOUT
DRILL EQUIPMENT: 108 (8021 0 | NA [ NP [ 16 | SPSM | 2617 85% FINE SAND, MAXIMUM SIZE, FINE
CME 850 TRACK MOUNTED DRILL RIG SAND; ABOUT 15%FINES WITH NO
PLASTICITY, RAPID DILATENCY, LOW DRY
DRILL METHOD: STRENGTH, LOW TOUGHNESS: DRY, TAN
0.0 - 19.3 FT 4 1/4 INCH HOLLOW STEM IN COLOR; NO REACTION WITH HC).
AUGER WIH SPT SAMPLER, REACHED 5
AUGER REFUSAL AT 19.3 FT, ——22092] 19 3 . 26.7 FT TERTIARY NACIMIENTO
SWITCHED TO CORING SETUP. 8571443 1 0 | NA | NP | 87 | S(CL-ML) | 1219721 FORMATION (Tn)
19.3 - 26.7 FT HQ3 WIRELINE CORING 19.3 - 26.7 FT SANDSTONE: FINE TO
SYSTEM WITH A 3' SPLIT TUBE Qal MEDIUM GRAINED, TAN IN COLOR, VERY
SAMPLER AND DIAMOND SURFACE- 10— sc INTENSELY WEATHERED TO
SET BIT. DECOMPOSED (W8-W9), VERY SOFT TO
SOFT (H7); NO REACTION WITH HCL.
CASING RECORD:
NONE USED 201 | 708 o0 NA | NP | 35 | SM 14112112 Siets
DRILLING MEDIUM:
0.0- 19.3 FT, NONE
19.3-26.7 FT, WATER
HOLE COMPLETION: 126 [874 | 0 | na | ne | 19 | SM 72
BACKFILLED WITH DRILL CUTTINGS
OBSERVATION WELL INSTALLED BGS:
NONE USED 15—
M
1.9 | 831 1] A NP 28 | SP-5M 10/18/17
2011799 0 | na | e | a8 | sM 12[26/REFUSAL
B8180.4
20—
74 Tn |ss
26—
41820

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B

LOCATION: REGULATING TANK 1A
BEGUN: 1/19/15 FINISHED: 1/20/15
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22RT1A-15-1

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORDINATES: N2,017,9138 E 2,750,541.4
TOTAL DEPTH: 26.7
DEPTH TO BEDROCK: 19.3

SHEET 2 OF 2

STATE: NEW MEXICO
GROUND ELEVATION: 62087
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT

DATE MEASURED: REVIEWED BY:
> LABORATORY DATA
: ) 38 | 5 |5 | B
g L g lx Pk | S |5 |45 /x| CLASSIFICATION AND
NOTES 1AL - [5x/B8| 52 | ¢ 48|25 /5| PHYSICAL CONDITION
8122|883 |5g|kE ‘5533 S |395|'3/ @
#|=|=|=|8|27|28| 33 @ 18| "

BOTTOM OF HOLE
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22RT1B-15-1

FEATURE: REACH 22B

LOCATION: REGULATING TANK 1B
BEGUN: 1/18/15 FINISHED: 1/19/15
DEPTH OF WATER LEVEL:

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N2,017,937.7 E 2,750,565.4

TOTAL DEPTH: 45.0

DEPTH TO BEDROCK: 22.3

SHEET 1 OF 1

STATE: NEW MEXICO
GROUND ELEVATION: 6206.0
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT

DATE MEASURED: REVIEWED BY:
5
é LABORATORY DATA . g = z
8 E S 3 |& |45
. ELE|, | |e|5 k|| 55| 5 |5|3 /5| cLassiFicaTion anD
6 |w|d g z | o |BB|2E i 2 22158 / < PHYSICAL CONDITION
|E13|8|3|32|85| 3% | 2 |g°| &/ &
® ® & & = 20 o o
ALL MEASUREMENTS ARE FROM 0.0-22.3 QUATERNARY ALLUVIUM (Qal)
GROUND SURFACE AND ARE THE -
SAME AS THOSE USED BY THE i 0.0-15.6 FT SILTY SAND (SM) : ABOUT 80%
DRILLER. FINE SAND, MAXIMUM SIZE, FINE SAND:
- ABOUT 20%FINES WITH NO PLASTICITY,
ALL MEASUREMENTS ARE REPORTED il iéi lags] @ D w Lam | 2k L a6 RAPID DILATENCY, LOW DRY STRENGTH.
IN FEET EXCEPT WHERE NOTED. LOW TOUGHNESS: DRY, TAN IN COLOR:
r NO REACTION WITH HCl.
DRILLED BY: U.C. REGION DRILL
CREW; DRILLER: JEFF VAN AUSDAL, .
HELPERS; KYLE KILLEBREW, JOE K ol ol Bl ] il B i 15.6 - 22,3 FT POORLY GRADED SAND
PROCTOR. WITH SILT (SP-SM): ABOUT 90% FINE
- SM SAND; ABOUT 10% FINES WITH NO
PURPOSE: i ]| — . w | a8 — PLASTICITY, NO DRY STRENGTH, RAPID
PRECONSTRUCTION SOIL AND 9 it bl Sl DILATENCY: DRY, LIGHT BROWN IN
BEDROCK FOUNDATION 10 COLOR; NO REACTION WITH HCI.
INVESTIGATIONS,
b RILL EOUIPMENT g 408|532 | o |z224| 52 | 50 [sc-sm | 112122 | Qal éggmﬁf"’oﬁﬁ_ﬂ)"m NACIMIENTO
N - n
CME 850 TRACK MOUNTED DRILL RIG
- 22.3 - 45.0 SANDSTONE: INTENSELEY
00-193FT 43 ncHHoLLowsTem | | |7 ®e| o [m [ [as s [ranzne 7 TAN INCOLOR, TNYERBED O 0T
AUGER WIH SPT SAMPLER, REACHED | 16— CLAYSTONE/SILTSTONE FROM 36.1 - 38.3
AUGER REFUSAL AT 19.3 FT, 81904 | ET " CLAYSTONE/SILSTONE IS THINLY
SWITCHED TO CORING SETUP. - s losa| o | na| e | wa |sp 61114 BEDDED TO LAMINATED, VERY INTENSELY
193 - 45.0 FT HQ3 WIRELINE CORING i WEATHERED TO (W8), VERY SOFT TO
SYSTEM WITHA S SPLIT TUBE ] SOFT (HB-H7); NO REACTION WITH HCI.
SET BIT. 4 ss |oes| o [wa | ne | 12 |spsm | enans sp.smM | JOINT MEASUREMENTS:
DEPTH INCL R M T HL INFILLING
CASING RECORD: 20 442 90 5 4 3 cL
NONE USED
DRILLING MEDIUM: = 81537 | STRATIGRAPHY:
0.0-23.1 FT, NONE =100 - 22.3 FT: QUATERNARY ALLUVIUM (Qal)
23.1-45.0 FT, WATER = 22.3-45.0 FT: TERTIARY NACIMIENTO
4 o FORMATION (Tn)
ABBREVIATIONS:
HOLE COMPLETION: 25 WLNE = WATER LEVEL NOT
BACKFILLED WITH DRILL CUTTINGS i ENCOUNTERED
1.D, = INSIDE DIAMETER BNE = BEDROCK
OBSERVATION WELL INSTALLED BGS: e NOT ENCOUNTERED.
NONE USED
3
14
l Tn |ss
35
- s8
| 100
[ g .
7 a0
s B181.0

or

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES. UNLESS OTHERWISE NOTED
COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES,

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS"
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS
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FEATURE: REACH 228

GEOLOGIC LOG OF DRILL HOLE NO. DHR22RT2-15-2

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

SHEET 1 OF 1
STATE: NEW MEXICO

LOCATION: REGULATING TANK 2 COORDINATES: N 1,9736631 E 2,735,826.9 GROUND ELEVATION: 6630.3
BEGUN: 3/17/15 FINISHED: 31715 TOTAL DEPTH: 41.0 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: BNE HOLE LOGGED BY: J. GILBERT
DATE MEASURED: REVIEWED BY:
& LABORATORY DATA o -
NOTES g i gl 5l W 25 e §4 §'§ z CLASSIFICATION AND
Blulg]e § 2 |28 |58 gL | £ g8 %4 /5| PHYSICAL CONDITION
S|E| & a2 |122|8 2 3 gs’o a/ d
2|2 |%]|2[37|28 gé N
ALL MEASUREMENTS ARE FROM 0.0 -41.0 FT QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE - (Qat)
SAME AS THOSE USED BY THE
DRILLER. - 0.0 TO 6.3 FT CLAYEY SAND (SC): ABOUT
i 60% PREDOMINATELY FINE SAND; ABOUT
ALL MEASUREMENTS ARE REPORTED sc 40% FINES WITH LOW PLASTICITY, LOW
IN FEET EXCEPT WHERE NOTED. - DRY STRENGTH, LOW TOUGHNESS AND
SLOW DILATANCY; NO REACTION WITH
DRILLED BY: U.C. REGION DRILL 5t HC.
CREW; DRILLER: JEFF VAN AUSDAL, o7 ol il IR (Rl [l Bl 0 ShanT
HELPERS; KYLE KILLEBREW, STEVE - | 6624006370 17.2 FT POORLY GRADED SAND
COCHRAN, WITH SILT (SP-SM): ABOUT 90%
PREDOMINATELY FINE SAND; ABOUT 10%
PURPOSE: gl 158 (882 | 0 | NA | nP | 21 |SM 6197 FINES WITH NO PLASTICITY, NO DRY
PRECONSTRUCTION SOIL AND 72 STRENGTH, AND RAPID DILATANCY; NO
BEDROCK FOUNDATION - REACTION WITH HCL.
INVESTIGATIONS.
10— 221 |70 | o | na | we | 28 | sm /9113 17.2 70 18.5 FT SANDY LEAN CLAY s(CL):
DRILL EQUIPMENT: | 68 ABOUT 70% FINES WITH MEDIUM
CME 850 TRACK MOUNTED DRILL RIG PLASTICITY, MEDIUM TO HIGH DRY
SP-SM STRENGTH, AND MEDIUM TO HIGH
DRILL METHOD: TOUGHNESS; ABOUT 30% FINE SAND;
0.0 - 41.0 4 1/4 INCH HOLLOW STEM g o ||| 0 j ] e we ) g BROWN IN COLOR
AUGER WIH SPTs
CASING RECORD: ] 18.5 TO 23.1 FT POORLY GRADED SAND
NONE USED 184 WITH SILT (SP-SM): ABOUT 90%
166 | 834 | 0 | nA | NP [ 23 | SM 5/15/20 PREDOMINATELY FINE SAND; ABOUT 10%
DRILLING MEDIUM: -1 100 FINES WITH NO PLASTICITY, NO DRY
0.0- 41.0 FT NONE USED STRENGTH, AND RAPID DILATANCY; NO
65131 | REACTION WITH HCL.
] 535 | 465 | 0 |3t1 | wa | 87 |s(CL) 12113120 s(CL)
HOLE COMPLETION: 100 80118
BACKFILLED WITH DRILL BENTONITE, _ 23,1 TO 28.8 FT CLAYEY SAND (SC): ABOUT
60% PREDOMINATELY FINE SAND; ABOUT
20— 40% FINES WITH LOW PLASTICITY, LOW
ool P[0 [P | 1324725 | Qal o5 o1y | DRY STRENGTH, LOW TOUGHNESS AND
. SLOW DILATANCY; NO REACTION WITH
HCI.
] 366 | 644 | 0 |204| 68 | 45 | SC-SM | 18028127 66072 | 28.8 TO 31.3 FT POORLY GRADED SAND
96 WITH SILT (SP-SM): ABOUT 90%
- PREDOMINATELY FINE SAND; ABOUT 10%
FINES WITH NO PLASTICITY, NO DRY
26— w5 605 | o | 213 s0 | 44 |SCSM | 132121 STRENGTH, AND RAPID DILATANCY; NO
| sc REACTION WITH HCL.
100 31.3TO 35.4 FT CLAYEY SAND (SC): ABOUT
60% PREDOMINATELY FINE SAND; ABOUT
- 40% FINES WITH LOW PLASTICITY, LOW
| 68015 DRY STRENGTH, LOW TOUGHNESS AND
-] SLOW DILATANCY; NO REACTION WITH
HCI.
30— 433|587 | 0o | 217 | 51 | 47 | SC-SM 1202127 SP-SM
- ssea.0| 35.4 TO 41.0 FT POORLY GRADED SAND
WITH SILT (SP-SM): ABOUT 90%
- 100 PREDOMINATELY FINE SAND; ABOUT 10%
FINES WITH NO PLASTICITY, NO DRY
= sc STRENGTH, AND RAPID DILATANCY; NO
R REACTION WITH HCL.
36—
@24 | 78 0 | 5.7 ) 308 | 144 | CH 716123 | 85040 STRATIGRAPHY:
- 0.0 - 41.0 FT: QUATERNARY ALLUVIUM (Qal}
ABBREVIATIONS:
-1 100 WLNE = WATER LEVEL NOT
_ ENCOUNTERED
SP-SM 1.D. = INSIDE DIAMETER BNE = BEDROCK
- NOT ENCOUNTERED.
40— 376 | 624 | 0 | 200 | 51 | 47 | SC-8M 71en?
8580.1

BOTTOM OF HOLE

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS” COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK, DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22RT2-15-3 SHEET 1 OF 2
FEATURE: REACH 22B PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT STATE: NEWMEXICO
LOCATION: REGULATING TANK 2 COORDINATES: N1,9736656 E2,735813.4 GROUND ELEVATION: 66306
BEGUN: 3/15/15 FINISHED: 3/15/15 TOTAL DEPTH: 60.0 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: 445 HOLE LOGGED BY: J. GILBERT
DATE MEASURED: REVIEWED BY:
>
ﬁ LABORATORY DATA = - =
>0 [ o
9 E EE 2 |E |k
NOTES E i g s |2 |w.| 23 2 |3, §E e CLASSIFICATION AND
z |E i} 22|38 /8
Blue|gle|z|a|2k|e8 i3 2 | g8 g 3 PHYSICAL CONDITION
F 5 17 pt=
S|E|& (6|3 22|25 22 | 2 |g5| 5/ &
o = ES ® 3 |a =0 o @
ALL MEASUREMENTS ARE FROM = 0.0-44.5 FT QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal)
SAME AS THOSE USED BY THE “PILOT
DRILLER. g 0.0 TO 9.0 FT POORLY GRADED SAND (SP):
- - ABOUT 95% FINE SAND, TRACE MEDIUM
ALL MEASUREMENTS ARE REPORTED | 5| SAND; ABOUT 5% NONPLASTIC FINES,
IN FEET EXCEPT WHERE NOTED. o0 |25 72| 0 WA NP a4 | EM The23 WHTH RAPID DILATANCY, NO DRY
STRENGTH AND NO TOUGHNESS;
DRILLED BY: U.C. REGION DRILL MAXIMUM SIZE, MEDIUM SAND, NO
CREW; DRILLER; JEFF VAN AUSDAL, 1.0 L2808 9 | WA | WR | 2410 SM il ss21 6 | REACTION WITH HCL, OCCASIONAL
HELPERS; KYLE KILLEBREW, STEVE e L8218 CAL CITE CEMENTED AREAS WITH
COCHRAN, 10— NEA R — STRONG REACTION WITH HCL.
J100 | B2 :
PURPOSE: 9.0 TO 17.0 FT POORLY GRADED SAND
PRECONSTRUCTION SOIL AND WHTH SILT (SP-SM); ABOUT 90% FINE
BEDROCK FOUNDATION g | BN 0 ) NA | NP )22 pSM 1ns SP-SM | SAND, TRACE GRAVEL; ABOUT 10% FINES
INVESTIGATIONS. - WITH NO PLASTICITY, NO DRY STRENGTH
165 AND NO THOUGHNESS; MAXIMUM SIZE
DRILL EQUIPMENT: | 45, 07| ak3 | U | WA LR |:25: [:SM Siing 20MM, NO REACTION WITHG HCL,
CME 850 TRACK MOUNTED DRILL RIG 58128
— = 17.0 TO 29.4 FT SANDY LEAN CLAY s(CL):
DRILL METHOD: - qop | FA[422] U |a5)126 |01 | Ol [ 1inam2 1€ 68123 ) ABOUT 60% FINES WITH MEDIUM
0.0 - 44.5 FT 4 1/4 INCH HOLLOW STEM . sp-sM_ | PLASTICITY, MEDIUM TO HiGH DRY
AUGER WIH SPTs 20 - |~ 88105| STRENGTH, AND MEDIUM TOUGHNESS:
44.5-60.0 FT HQ3 WIRELINE CORING 1 1 ) MO Ml il [l L] ABOUT 40% FINE SAND: CALCITE VEINS
SYSTEM WITH A 3' SPLIT TUBE o AND CEMENT, STRONG REACTION WITH
SAMPLER AND DIAMOND SURFACE- i e = e HCL, GREYISH BROWN IN COLOR, FIRM
SET BIT. - o8 [ 2| ® i Wl N0l ez CONSISTANCY.
26— 16 |sea| o [224] 75 | a9 ar s(CL) 29.4 TO 30.8 FT SILTY SAND (SM):ABOUT
CASING RECORD: i ) : S RS 85% FINE SAND, TRACE MEDIUM SAND;
NONE USED A 400 ABOUT 15% NONPLASTIC FINES WITH
g RAPID DILATANCY, NO DRY STRENGTH
DRILLING MEDIUM: AND NO TOUGHNESS: BROWN IN COLOR,
0.0 - 44.5 FT NONE USED g 68012 | MAXIMUM SIZE, MEDIUM SAND, NO
45.0 - 60.0 WATER 30 206 | 604 o 206 | 45 | 41 | SC-5M 14117122 M 65008 REACTION WITH HCL.
B P 30.8 TO 34.5 FT SANDY LEAN CLAY s(CL):
HOLE COMPLETION: ] s(CL) ABOUT 60% FINES WITH MEDIUM
BACKFILLED WITH DRILL BENTONITE PLASTICITY, MEDIUM TO HIGH DRY
AND CUTTINGS. — 8588.1 | STRENGTH, AND MEDIUM TOUGHNESS;
35+ 983 | 37 | o |s13| 400|140 |cH 1016133 CL  gseaq | ABOUT 40% FINE SAND; STRONG
- ——=*{ REACTION WITH HCL.
- 94
7 34.5TO 35.7 LEAN CLAY (CL): ABOUT 85%
FINES WITH MEDIUM PLASTICITY, MEDIUM
. DRY STRENGTH, MEDIUM TOUGHNESS;
40— 173 [ 774 | 53 | 9| 05 | 22 | sm 8/16/23 SP-SM ABOUT 15% FINE TO MEDIUM SAND;
- MAXIMUM SIZE, MEDIUM SAND; NO
J-500 REACTION WITH HCL.
] 35.7 TO 44.5 FT POORLY GRADED SAND
= 85831 | WITH SILT (SP-SM): ABOUT 0% FINE
45 ARIREFUSA SAND; ABOUT 10% FINES WITH NO
- PLASTICITY, NO DRY STRENGTH, RAPID
1 10 DILATENCY: NO REACTION WITH HCI.
i 44.5 - 60.0 FT TERTIARY NACIMIENTO
FORMATION
- 44.5TO 45.0 FT SANDSTONE: FINE TO
il s lowg MEDIUM GRAINED, TAN IN COLOR, VERY
_] 100 INTENSELY WEATHERED TO
] DECOMPOSED (W8-WS), VERY SOFT TO
" SOFT (H7); NO REACTION WITH HCI.
. 45.0 TO 59.4 FT CLAYSTONE: DARK GREY
o IN'COLOR, FINE GRAINED, INTENSELY
| 0 WEATHERED (W7), SOFT (H6); NO
’ ss71 2| REACTION WITH HCI.
BOTTOM OF HOLE ' 59.4 TO 60.0 SANDSTONE: FINE TO
odll © MEDIUM GRAINED, TAN IN COLOR, VERY
INTENSELY WEATHERED TO

DECOMPOSED (W8-W9), VERY SOFT TO
SOFT (H7); NO REACTION WITH HCI.

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.

THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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FEATURE: REACH 22B

LOCATION: REGULATING TANK 2
BEGUN: 3/15/15 FINISHED: 3/15/15
DEPTH OF WATER LEVEL:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22RT2-15-3

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORDINATES: N 1,973,6656 E 27358134
TOTAL DEPTH: 60.0
DEPTH TO BEDROCK: 44.5

SHEET 2 OF 2

STATE: NEWMEXICO
GROUND ELEVATION: 6630.6
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT

DATE MEASURED: REVIEWED BY:
& LABORATORY DATA - £ =
g 52 | & |5 .2
[ z -
T 3 ¢ | 5lz |ec| 85 | S |5,|45 /5| CLASSIFICATION AND
a g i % 2 a ég EluZ_J %"é g gg Sg % PHYSICAL CONDITION
Q [ [} 6] a SE 6% 55 u—)' 8‘” o il
R ES x® X 3 | =20 o o
STRATIGRAPHY:

0.0 - 44.5 FT: QUATERNARY ALLUVIUM (Qal)
44.5-60.0 FT: TERTIARY NACIMIENTO
FORMATION (Tn)

ABBREVIATIONS:

WLNE = WATER LEVEL NOT
ENCOUNTERED

1.D. = INSIDE DIAMETER BNE = BEDROCK
NOT ENCOUNTERED.
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FEATURE: REACH 22B
LOCATION: REGULATING TANK 2
BEGUN: 3/15/15 FINISHED: 3/15/15
DEPTH OF WATER LEVEL:

DATE MEASURED:

GEOLOGIC LOG OF DRILL HOLE NO. DHR22RT2-154

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT
COORDINATES: N 1,973,668.1

TOTAL DEPTH: 408

DEPTH TO BEDROCK: BNE

E 2,735799.9

SHEET 1 OF 2

STATE: NEW MEXICO
GROUND ELEVATION: 6631.0
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: C,BEYER
REVIEWED BY:

NOTES

LABORATORY DATA

DEPTH

% CORE RECOVERY

% FINES

% SAND

% GRAVEL

LIQuID LiMIT

PLASTICITY
INDEX,

MOISTURE

CONTENT

LABCRATORY
CLASSIFICATION

BLOWS /OSFT

GEOLOGIC UNIT
SYMBOL

VISUAL
CLASSIFICATION
ELEVATION

CLASSIFICATION AND
PHYSICAL CONDITION

ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE
SAME AS THOSE USED BY THE
DRILLER.

ALL MEASUREMENTS ARE REPORTED
IN FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL
CREW, DRILLER; JEFF VAN AUSDAL,
HELPERS; KYLE KILLEBREW, STEVE
COCHRAN.

PURPOSE:
PRECONSTRUCTION SOIL AND
BEDROCK FOUNDATION
INVESTIGATIONS.

DRILL EQUIPMENT:
CME 850 TRACK MOUNTED DRILL RIG

DRILL METHOD:
0.0-40.8 4 1/4 INCH HOLLOW STEM
AUGER WIH SPTs.

CASING RECORD:
NONE USED

DRILLING MEDIUM:
0.0 - 40.8 FT NONE USED

HOLE COMPLETION:
BACKFILLED WITH DRILL BENTONITE
AND CUTTINGS.

TPILOT]

868 o NA hP 28

SM

5901

214 | 788 (1] A NP 30

sM

7a/B

218 | 782 a NP 28

100

3M

Mo

6837 0 NA | NP | 44

SM

12113115

184 | 816 o NA NP 24

SM

mim

478 | 521 a 6.8

=1 100

SC

13124131

178 | 822 @ NP 25

100

SM

111923

270 | 730 o MNA NP

-1 100

SM

1116121

373 28 48

SM

16120120

-1 100

550 | 45.0 o 56 83

s(CL-ML)

121922

- 88

958 | 44 0 148

CH

12117720

40— 209 NA | NP | 38

sM

13

Qal

SP

6623.0

SM

s(CL)
68027

sM
B600.7

8(CL) g500.8

SM

6547 0

s(eL) 8505.9

5M

8590.2

BOTTOM OF HOLE

0.0 - 40.8 FT QUATERNARY ALLUVIUM
(Qal)

0.0 TO 8.0 FT POORLY GRADED SAND (SP):
ABOUT 95% FINE SAND, TRACE MEDIUM
SAND; ABOUT 5% NONPLASTIC FINES,
WHTH RAPID DILATANCY, NO DRY
STRENGTH AND NO TOUGHNESS;
MAXIMUM SIZE, MEDIUM SAND, NO
REACTION WITH HCL.

8.0 TO 25.3 FT SILTY SAND (SM): ABOUT
85% FINE SAND, TRACE MEDIUM TO
COARSE SAND; ABOUT 15% NONPLASTIC
FINES WITH RAPID DILATANCY, NO DRY
STRENGTH AND NO TOUGHNESS; BROWN
IN COLOR, MAXIMUM SIZE, COARSE SAND,
NO REACTION WITH HCL; CALCITE
CEMENTED ZONE BETWEEN 16.8 AND 17.5
FEET WITH STRONG REACTION WITH HCL.

253 TO 28.3 FT SANDY LEAN CLAY s(CL):
ABOUT 60% FONES WITH MEDIUM
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, AND MEDIUM TOUGHNESS;
ABOUT 40% FINE SAND; CALCITE VEINS
AND CEMENT, STRONG REACTION WITH
HCL, GREYISH BROWN IN COLOR, FIRM
CONSISTANCY.

28.3 TO 30.3 FT SILTY SAND (SM): ABOUT
85% FINE SAND, TRACE MEDIUM SAND;
ABOUT 15% NONPLASTIC FINES WITH
RAPID DILATANCY, NO DRY STRENGTH
AND NO TOUGHNESS; BROWN IN COLOR,
MAXIMUM SIZE, MEDIUM SAND, NO
REACTION WITH HCL.

30.3 TO 31.2 FT SANDY LEAN CLAY s(CL):
ABOUT 60% FONES WITH MEDIUM
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, AND MEDIUM TOUGHNESS;
ABQUT 40% FINE SAND; CALCITE VEINS
AND CEMENT, STRONG REACTION WITH
HCL, GREYISH BROWN IN COLOR, FIRM
CONSISTANCY.

31.2 TO 34.0 FT SILTY SAND (SM): ABOUT
85% FINE SAND, TRACE MEDIUM SAND;
ABOUT 15% NONPLASTIC FINES WITH
RAPID DILATANCY, NO DRY STRENGTH
AND NO TOUGHNESS; BROWN IN COLOR,
MAXIMUM SIZE, MEDIUM SAND, NO
REACTION WITH HCL.

34.0 TO 35.1 FT SANDY LEAN CLAY s(CL):
ABOUT 60% FONES WITH MEDIUM
PLASTICITY, MEDIUM TO HIGH DRY
STRENGTH, AND MEDIUM TOUGHNESS;
ABOUT 40% FINE SAND; CALCITE VEINS
AND CEMENT, STRONG REACTION WITH
HCL, GREYISH BROWN IN COLOR, FIRM
CONSISTANCY.

35.1 TO 40.8 FT SILTY SAND (SM): ABOUT
85% FINE SAND, TRACE MEDIUM SAND;
ABOUT 15% NONPLASTIC FINES WITH
RAPID DILATANCY, NO DRY STRENGTH
AND NO TOUGHNESS; BROWN IN COLOR,
MAXIMUM SIZE, MEDIUM SAND, NO
REACTION WITH HCL.

STRATIGRAPHY:

0.0 - 40.8 FT QUATERNARY ALLUVIUM
(Qal)

ABBREVIATIONS:

WLNE = WATER LEVEL NOT
ENCOUNTERED

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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GEOLOGIC LOG OF DRILL HOLE NO. DHR22RT2-15-4 SHEET 2 OF 2
FEATURE: REACH 22B PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT STATE: NEWMEXICO
LOCATION: REGULATING TANK 2 COORDINATES: N 1,9736681 E 27357999 GROUND ELEVATION: 6631.0
BEGUN: 3/15/15 FINISHED: 3/15/15 TOTAL DEPTH: 40.8 ANGLE FROM HORIZONTAL: 90
DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: BNE HOLE LOGGED BY: C. BEYER
DATE MEASURED: REVIEWED BY:
E LABORATORY DATA - - z
> >0 =
Q e 0 E E
I O = Q = =z
NOTES b |2 g |3 (5. |ee| B | S [E4]38 /8| CLASSIFICATION AND
Ble|8|g|z|a|28|gE| &5 | & |82]%§/%| PHYSICAL CONDITION
= < 5 |@ 2} > i
S|E|&|a a <Z |38 g g P §‘” 3/ &
R x ES X J | =20 o 0]

1.D. = INSIDE DIAMETER BNE = BEDROCK
NOT ENCOUNTERED.
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GEOLOGIC LOG OF DRILL HOLE NO. DHRT2-1 (OLD LOCATION)

FEATURE: REACH 22B

LOCATION: REGULATING TANK 2 (OLD LOCATION)

BEGUN: 8/23/14 FINISHED: 8/23/14
DEPTH OF WATER LEVEL:

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORDINATES: N 1,974,0680 E 2,735,796.0
TOTAL DEPTH: 600
DEPTH TO BEDROCK: 492

SHEET 1 OF 2

STATE: NEWMEXICO
GROUND ELEVATION: 6629.3
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: C. BEYER

DATE MEASURED: REVIEWED BY:
>
g LABORATORY DATA L Z = z
Q - xE 0 = LE
NOTES 5| @ g|5|E |ec| S8 | S |3,]32 /3| CLASSIFICATION AND
BlulB|e|z|a|ek|2E %:-; ¢ egls2 / % PHYSICAL CONDITION
212|553 |28|25| 22 | 3 ||/ @
2| =|=|=]|8[27(88] 33 .
ALL MEASUREMENTS ARE FROM 0.0 - 49.2 FT QUATERNARY ALLUVIUM
GROUND SURFACE AND ARE THE (Qal)
SAME AS THOSE USED BY THE -
DRILLER. 0.0 TO 9.0 FT POORLY GRADED SAND
i WITH SILT (SP-SM); ABOUT 90% FINE
ALL MEASUREMENTS ARE REPORTED SAND; ABOUT 10% FINES WITH NO
IN FEET EXCEPT WHERE NOTED. PLASTICITY, NO DRY STRENGTH, AND
. RAPID DILATANCY; NO REACTION WITH
DRILLED BY: U.C. REGION DRILL HCI, DRY, LIGHT BROWN IN COLOR,
CREW,; DRILLER; JEFF VAN AUSDAL, ROOTS IN TOP 2.0 FT.
HELPERS; RON TODHUNTER AND = g
GREG LOTT. e ba | WP [ 2 | SP-Sw fjiaian1 SP-SM [ 9.0TO 11.9FT CLAYEY SAND (SC): ABOUT
5— 20 85% FINE SAND; ABOUT 15% FINES WITH
PURPOSE: LOW PLASTICITY, LOWDRY STRENGTH,
PRECONSTRUCTION SOIL AND AND LOW TOUGHNESS: STRONG
BEDROCK FOUNDATION REACTION WITH HCI, BROWN IN COLOR.
INVESTIGATIONS.
148 | 852 NA | NP | 24 | SM 711114 11.89 TO 14,8 FT POORLY GRADED SAND
DRILL EQUIPMENT: 1 100 WITH SILT (SP-SM); ABOUT 80% FINE
CME 85 SAND; ABOUT 10% FINES WITH NO
- PLASTICITY, NO DRY STRENGTH, AND
DRILL METHOD: RAPID DILATANCY; NO REACTION WITH
0.0 TO 60.0 FT 4 1/4" HSA AND DRY ssz03 | HCL DRY, LIGHT BROWN IN COLOR.
CORE SYSTEM WITH SPLIT SPOON E 262 | 818 283 | 148 | 48 | SC 8/11111 1
SAMPLER. PILOT BIT FROM 0.0 TO 3.5 ' : 14.8 TO 20.7 FT CLAYEY SAND (SC): ABOUT
FEET. SPT SAMPLING AT 2.5 FOOT 10 48 85% PREDOMINATELY FINE SAND, TRACE
INTERVALS FROM 3.5 FEET TO 20.0 MEDIUM TO COARSE SAND GRAVEL AND
FEET, AND 5 FOOT INTERVALS FROM 8¢ COBBLES; ABOUT 15% FINES WITH LOW
20.0 FEET TO TO REFUSAL AT 54.3 PLASTICITY, LOW DRY STRENGTH, AND
FEET. ADVANCED HOLE TO A TOTAL LOW TOUGHNESS; MAXIMUM SIZE, 50 MM;
DEPTH OF 60.0 FEET. 363 | 637 231 | 85 | 48 | SC 913112 6617.4 | STRONG REACTION WITH HCI, ROOT
T 84 CASTS, BROWN IN COLOR. S0MM
CASING RECORD: SANDSTONE FRAGMENT STUCK IN SPT
NONE USED il SAMPLER BETWEEN 19.4 AND 19.7 FT.
SP-SM
DRILLING MEDIUM: 207 TO21.3FT POOngUGRADED SAND
0.0 TO 60.0 NONE USED - WITH SILT (SP-SM): ABOUT 90%
351 |leso NA Nl 28] SM 61621 ss14 s | PREDOMINATELY FINE SAND, TRACE
HOLE COMPLETION 154 100 o — 5145 | MEDIUM SAND; ABOUT 10% FINES WITH
BACKFILLED HOLE WITH CUTTINGS. NO PLASTICITY, NO DRY STRENGTH, AND
RAPID DILATANCY; MAXIMUM SIZE,
MEDIUM SAND; NO REACTION WITH HCI,
DRY, LIGHT BROWN IN COLOR.
576 | 424 257 | 138 | 89 | s(CL)
7 a0 1051 21,3 TO 21.6 FT LEAN CLAY WITH SAND
(CL)s: ABOUT 85% FINES WITH MEDIUM
_ sc PLASTICITY, MEDIUM DRY STRENGTH,
AND MEDIUM TOUGHNESS; ABOUT 15%
FINE SAND; STRONG REACTION WITH HCl,
- INTERMITTENT CALCITE NODULES GREY
487 | 447 | 86 | 268 | 118 7 s(CL) IN COLOR.
20 21.6 TO 28.2 FT SILTY SAND (SM): ABOUT
14/23/25 58088 | 85% FINE SAND; ABOUT 15% NONPLASTIC
1 ST TN
- TRENGTH; ,
LSS0 e s CTION WITH HCI.
28.2 TO 30.3 FT POORLY GRADED SAND
| WITH SILT (SP-SM): ABOUT 90%
PREDOMINATELY FINE SAND, TRACE
MEDIUM SAND AND FINE GRAVEL; ABOUT
- 10% FINES WITH NO PLASTICITY, NO DRY
537 | 463 27 131 | 83 | s{CL) 11/20/20 STRENGTH, AND RAPID DILATANCY;
M MAXIMUM SIZE, 10MM; NO REACTION WITH
25— HCL, DRY, LOOSE, LIGHT BROWN IN
COLOR.
100 30.3 TO 30.6 FT LEAN CLAY WITH SAND
(CL)s: ABOUT 85% FINES WITH MEDIUM
— PLASTICITY, MEDIUM DRY STRENGTH,
AND MEDIUM TOUGHNESS; ABOUT 15%
i FINE SAND; STRONG REACTION WITH HCl,
86011 | INTERMITTENT CALCITE NODULES GREY
IN COLOR.
88 [ 1o |04 [ 06 | Na [ NP | 24 |SM 8/13/13 SP-SM | 30,6 TO 34.4 FT POORLY GRADED SAND
WITH SILT (SP-SM): ABOUT 90%

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED,
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-8493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.
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GEOLOGIC LOG OF DRILL HOLE NO. DHRT2-1 (OLD LOCATION) SHEET 2 OF 2

FEATURE: REACH 22B PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT STATE: NEW MEXICO

LOCATION: REGULATING TANK 2 (OLD LOCATION) COORDINATES: N 1,974,0680 E2,735,796.0 GROUND ELEVATION: 6629.3

BEGUN: 8/23/14 FINISHED: 8/23/14 TOTAL DEPTH: 60.0 ANGLE FROM HORIZONTAL: 90

DEPTH OF WATER LEVEL: DEPTH TO BEDROCK: 49.2 HOLE LOGGED BY: C.BEYER
DATE MEASURED: REVIEWED BY:

LABORATORY DATA

CLASSIFICATION AND

NOTES PHYSICAL CONDITION

INDEX
MOISTURE
LABORATORY
CLASSIFICATION
BLOWS /0.5 FT
SYMBOL
VISUAL
CLASSIFICATION
ELEVATION

DEPTH
% CORE RECOVERY
CONTENT

% FINES

% SAND

% GRAVEL
LIQUID LIMIT
PLASTICITY
GEOLOGIC UNIT

;

—1 PREDOMINATELY FINE SAND, TRACE
s ms ] MEDIUM SAND; ABOUT 10% FINES WITH
- NO PLASTICITY, NO DRY STRENGTH, AND
RAPID DILATANCY; MAXIMUM SIZE,
88 MEDIUM SAND; NO REACTION WITH HCL,
— DRY, LOOSE, LIGHT BROWN IN COLOR.

s 34.4TO 35.1 FT LEAN CLAY WITH SAND
(CL)s: ABOUT 85% FINES WITH MEDIUM
PLASTICITY, MEDIUM DRY STRENGTH,
. BA|mA] 0 [ NA [P 27 S BT 65040 | AND MEDIUM TOUGHNESS; ABOUT 15%
=7 P N T I ——— | FINE SAND; DRY, STRONG REACTION
25 : ; ol e o (CL)S 6564 o | WITH HCI, INTERMITTENT CALCITE
| NODULES GREY IN COLOR

-~ 92 35.1 TO 37.8 FT CLAYEY SAND (SC): ABOUT

sSC 85% FINE SAND; ABOUT 15% FINES WITH

LOW PLASTICITY, LOWDRY STRENGTH,

= AND LOW TOUGHNESS; DRY, STRONG
85915 | REACTION WITH HCJ, BROWN IN COLOR.

= 37.8 TO 39.5 FT SANDSTONE BOULDER:
BOULDER | FINE TO MEDIUM GRAINED, SOFT (H6),
y it Lsaw | o Dok v | 2 Lo — MODERATELY TO INTENSELY
N Qal. [—25822] WEATHERED (W6), TAN TO BROWN IN
COLOR, NO REACTION WITH HCI. SAMPLE
PULVERIZED BY AUGER AND SPT
SAMPLER.

sp 39.5 TO 43.5 POORLY GRADED SAND (SP):
ABOUT 95% FINE TO MEDIUM SAND,

n TRACE COARSE SAND; ABOUT 5% FINES
WITH NO PLASTICITY, AND NO DRY

| STRENGTH; NO REACTION WITH HCI
sses.0 | LOOSELY CONSOLIDATED.

- . 43.5TO 49.2 FT POORLY GRADED SAND
103 | 720 | 47T | NA | NP | 22 | (SP-SM)g( S0 WITH SILT AND GRAVEL (SP-SM)g: ABOUT
e 75% FINE TO MEDIUM SAND; ABOUT 15%
FINE TO COARSE GRAVEL; ABOUT 10%
NONPLASTIC FINES WITH RAPID
1 2 DILATANCY AND NO DRY STRENGTH:;
(SP-SMjg | MAXIMUM SIZE, 62MM; LOOSE
CONSISTENCY; NO REACTION WITH HC,
= BECOMES MOIST BELOW 48.5 FT.

49.2 - 60.0 FT TERTIARY NACIMIENTO
FORMATION (TN)

= 6580.1

W (61| 18 | NA | NP | 33 | SM 14110 49.2 TO 60.0 FT SANDSTONE: FINE TO

e MEDIUM GRAINED, SOFT (H6),

MODERATELY TO INTENSELY

WEATHERED (W8), TAN TO GREY IN

4 74 COLOR, MODERATELY TO THINLY
BEDDED, NO REACTION WITH HC,

OCCASIONAL CARBONACEOUS

. INCLUSIONS, FeOx AND MnOx STAINING,

CORE SEPARATES ALONG BEDDING

PLANES AND DESTROYED BY AUGER.

STRATIGRAPHY:
- 3.0 1888 | 0 | MA | NP | 79 | SM  26/50/REFUSAL 0.0 - 49.2 FT: QUATERNARY ALLUVIUM (Qal)
49.2 - 60.0 FT: TERTIARY NACIMIENTO
Tn |88 FORMATION (Tn)
55— ABBREVIATIONS:
WLNE = WATER LEVEL NOT
- 84 ENCOUNTERED

1.D. = INSIDE DIAMETER BNE = BEDROCK
NOT ENCOUNTERED.

100

65683

BOTTOM OF HOLE
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GEOLOGIC LOG OF DRILL HOLE NO. DHRT2-2 (OLD LOCATION)

FEATURE: REACH 22B

LOCATION: REGULATING TANK 2 (OLD LOCATION)

BEGUN: 1/21/15 FINISHED: 1/21/15
DEPTH OF WATER LEVEL:
DATE MEASURED:

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

COORDINATES: N 1,874,063.3 E 2,735,829.5
TOTAL DEPTH: 50.0
DEPTH TO BEDROCK: 462

SHEET 1 OF 2

STATE: NEW MEXICO
GROUND ELEVATION: 6628.4
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT
REVIEWED BY:

NOTES

DEPTH

% CORE RECOVERY

LABORATORY DATA

% FINES

% SAND

% GRAVEL
LIQUID LIMIT
PLASTICITY
INDEX
MOISTURE
CONTENT
LABORATORY
CLASSIFICATION
BLOWS /0.5FT
GEOLOGIC UNIT
SYMBOL

VISUAL

CLASSIFICATION

ELEVATION

CLASSIFICATION AND
PHYSICAL CONDITION

ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE
SAME AS THOSE USED BY THE
DRILLER.

ALL MEASUREMENTS ARE REPORTED
IN FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL
CREW, DRILLER; JEFF VAN AUSDAL,
HELPERS; KYLE KILLEBREW, JOE
PROCTOR.

PURPOSE:
PRECONSTRUCTION SOIL AND
BEDROCK FOUNDATION
INVESTIGATIONS.

DRILL EQUIPMENT:
CME 850 TRACK MOUNTED DRILL RIG

DRILL METHOD:

0.0-33.2 FT HOLLOW STEM AUGER
33.2-50.0 FT HQ3 WIRELINE CORING
SYSTEM WITH A 3' SPLIT TUBE
SAMPLER AND DIAMOND SURFACE-
SET BIT.

CASING RECORD:
NONE USED

DRILLING MEDIUM:
0.0-33.2 FT, NONE USED
33.2- 50,0 FT, WATER

HOLE COMPLETION:
BACKFILLED WITH DRILL CUTTINGS

17.0

83.0

NP | 22 | SM 4/415

122

7.8

NP | 28 | SM 4/6/8

SM

6620.2

297

703

NP | 56 | SM 16121116

18.3

81.7

0 NA NP | 26 | SM 91317

83.0

NP | 25 | SM 13/19/21

452

539

09 | 222 | 52 | 58 | SC-SM 15115115

63.5

365

144 | 79 | s(CL) 1111819

Qal

SC

[SP-SWs617.1]

SP

8617.7

B614.3

SC

86052

NA

32| NA | CH 11112115

215

785

NP | 29 | SM

45

70

100

CH

| ooz

SC

£600.2

1111/11

SP-SM
6568.0

SP-SM

85022

Tn

88

£510.4

0.0-46.2 FT QUATERNARY ALLUVIUM (Qai)

0.0-8.2 FT SILTY SAND (SM) : ABOUT 80%
FINE SAND, MAXIMUM SIZE, FINE SAND;
ABOUT 20%FINES WITH NO PLASTICITY,
RAPID DILATENCY, LOW DRY STRENGTH,
LOW TOUGHNESS; DRY, TAN IN COLOR;
NO REACTION WITH HCI.

8.2-10.7 FT CLAYEY SAND (SC): ABOUT
80% PREDOMINATELY FINE SAND; ABOUT
20% FINES WITH LOW PLASTICITY, LOW
DRY STENGTH, LOW TOUGHNESS AND
SLOW DILATANCY; MAXUMUM SIZE, FINE
SAND, DARK BROWN IN COLOR, MOIST;
NO REACTION WITH HCI.

10.7 TO 11.3 FT POORLY GRADED SAND
WITH SILT (SP-SM): ABOUT 90%
PREDOMINATELY FINE SAND, TRACE
MEDIUM SAND AND FINE GRAVEL; ABOUT
10% FINES WITH NO PLASTICITY, NO DRY
STRENGTH, AND RAPID DILATANCY;
MAXIMUM SIZE, 10MM; NO REACTION WITH
HCL, DRY, LOOSE, LIGHT BROWN IN
COLOR

11.3 - 14.1 FT POORLY GRADED SAND (SP):
ABOUT 95% FINE TO MEDIUM SAND,
TRACE COARSE SAND; ABOUT 5% FINES
WITH NO PLASTICITY, AND NO DRY
STRENGTH; NO REACTION WITH HCI
LOOSELY CONSOLIDATED, BECOMES
MOIST BELOW 48.5 FT.

14.1-23.2 FT CLAYEY SAND (SC): ABOUT
80% PREDOMINATELY FINE SAND; ABOUT
20% FINES WITH LOW PLASTICITY, LOW
DRY STENGTH, LOW TOUGHNESS AND
SLOW DILATANCY; MAXUMUM SIZE, FINE
SAND, DARK BROWN IN COLOR, MOIST;
NO REACTION WITH HCI.

23,2 - 26,3 FT FAT CLAY (CH): ABOUT 90%
FINES WITH HIGH PLASTICITY, HIGH TO
VERY HIGH DRY STRENGTH, HIGH
TOUGHNESS; ABOUT 10% MEDIUM TO
FINE SAND; MAXIMUM SIZE MEDIUM SAND;
NO REACTIO WITH HCI.

26.3-28,2 FT CLAYEY SAND (SC): ABOUT
85% PREDOMINATELY FINE SAND; ABOUT
15% FINES WITH LOW PLASTICITY, LOW
DRY STENGTH, LOW TOUGHNESS AND
SLOW DILATANCY; MAXUMUM SIZE, FINE
SAND, DARK BROWN IN COLOR, MOIST;
NO REACTION WITH HCI.

28.2 - 46.2 FT POORLY GRADED SAND
WITH SILT (SP-SM): ABOUT 90%
PREDOMINATELY FINE SAND, TRACE OF
GRAVEL; ABOUT 10% FINES WITH NO
PLASTICITY, NO DRY STRENGTH, AND
RAPID DILATANCY; MAXIMUM SIZE, 80MM;
NO REACTION WITH HCL, DRY, LOOSE,
LIGHT BROWN IN COLOR.

46.2 - 50.0 FT TERTIARY NACIMIENTO
FORMATION (Tn)

46.2 - 50.0 FT SANDSTONE: INTENSELEY

WEATHERED (W8), VERY SOFT TO SOFT

(H7), TAN IN COLOR; , VERY INTENSELY

WEATHERED TO DECOMPOSED (W8-W9),
VERY SOFT TO SOFT (H7); NO REACTION
WITH HCI.

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY
FIELD MANUAL AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND
DESCRIPTIVE CRITERIA FOR ROCK. DRAWING NO. 40-D-6499, STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

.
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GEOLOGIC LOG OF DRILL HOLE NO. DHRT2-2 (OLD LOCATION)

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

FEATURE: REACH 22B

LOCATION: REGULATING TANK 2 (OLD LOCATION)

BEGUN: 1/21/15 FINISHED: 1/21/15
DEPTH OF WATER LEVEL:

COORDINATES: N 1,974,063.3 E 27358295
TOTAL DEPTH: 50.0
DEPTH TO BEDROCK: 462

SHEET 2 OF 2

STATE: NEW MEXICO
GROUND ELEVATION: 66284
ANGLE FROM HORIZONTAL: 90
HOLE LOGGED BY: J. GILBERT

DATE MEASURED: REVIEWED BY:
& LABORATORY DATA . . .
g 52 | 5 |c | B
T O = ok o z =]
£l 1 E |z |w.| S5 | 2 |2./28 /3| CLASSIFICATION AND
NOTES 18 ale AR 55 5t | 2 (33|35 | PHYSICAL CONDITION
S|E|3|8 (322|853 22 | 2 |g5| 3/ &
== |=|=2|3|2 |23 5] G
BOTTOM OF HOLE STRATIGRAPHY:

0.0 - 46.2 FT: QUATERNARY ALLUVIUM (Qal)
46.2 - 50.0 FT: TERTIARY NACIMIENTO
FORMATION (Tn)

ABBREVIATIONS:

WLNE = WATER LEVEL NOT
ENCOUNTERED

1.D. = INSIDE DIAMETER BNE = BEDROCK
NOT ENCOUNTERED.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-52

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION:

COORDINATES: N 2,014,701 E 2,750,460

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6210.566

METHOD OF EXPLORATION: CASE 680L BACKHOE

APPROXIMATE DIMENSIONS: 6.0'x 14.5' LOGGED BY: C. BEYER
DEPTH TOWATER: NE DATE: DATE EXCAVATED: 5/22/2013
% PLUS 3 in
= {LASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12| 12
in in in

1 SM (visual) 0.0 TO 14.5 FT SILTY SAND: About 75% fine sand; about 25% nonplastic

1 SP-SM (lab fines with rapid dilatancy, no to low dry strength; maximum size, fine sand;
1  classif) strong reaction with HCI.

4 IN-PLACE CONDITION: red/brown, dry in top 1.5 ft, becomes moist below
2 — 4.5 ft, intermittent calcite nodules, roots in top 3 ft.
3] IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 TO 6.8 ft.

] Total: 97.8 Ibs. / cu ft., 1.8 %. (30.7% compaction)

i LAB TEST DATA: 89.9% sand, 10.1% fines, LL= NP, PI= NP, SPG= NA
4= Maximum dry density= 107.8 Ibs. / cu ft., optimum water content= 13.5%

] Laboratory classification is: POORLY GRADED SAND WITH SILT
5 BAG SAMPLE TAKEN at 10.0 ft for corrosion testing (two 2 quart bags)

i GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
6 p—
. In-Place

Density taken
at6.0 ft.

w

(1]

TR S A o Y N U |

114.5 f (6196.1)

COMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO LIMIT OF

EQUIPMENT.
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-1336-A (1-
Baroatyof Rectomation LOG OF TEST PIT NO. TPR22-54 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: GROUND ELEVATION: 6205.273
COORDINATES: N 2,012,451 E 2,750,167 METHOD OF EXPLORATION: CASE 680L BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 14.0' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: DATE EXCAVATED: 5/22/2013
% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- |pLUs
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12
in in in
SM 0.0 TO 14.5 FT SILTY SAND: About 75% fine sand; about 25% nonplastic

fines with rapid dilatancy, no to low dry strength; maximum size, fine sand;
strong reaction with HCI.

IN-PLACE CONDITION: Red/brown, dry, roots in top 3 ft.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 TO 6.8 ft.

Total: 99.2 Ibs. / cu ft., 2.5%.(90.2% compaction)

LAB TEST DATA: 81.4% sand, 18.6% fines, LL= NP, PI= NP, SPG= NA
Maximum dry density= 110.0 Ibs. / cu ft., optimum water content= 11.4%
Laboratory classification is: SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

In-Place
Density taken
at6.0 ft.

y s b o boe b b b by s b b by b b

14—

14.5 ft (6190.8)

COMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO LIMIT OF
EQUIPMENT.
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Eutoas of Reclamation LOG OF TEST PIT NO. TPR22-55 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: GROUND ELEVATION: 6204.497
COORDINATES: N 2,011,057 E 2,749,832 METHOD OF EXPLORATION: CASE 680L BACKHOE
APPROXIMATE DIMENSIONS: 6.0' x 14.0' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: DATE EXCAVATED: 5/23/2013
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- |PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12
in in in
SM 0.0 TO 7.1 FT SILTY SAND: About 75% fine sand; about 25% nonplastic

1 fines with rapid dilatancy, no to low dry strength; maximum size, fine sand;

strong reaction with HCI.
2

IN-PLACE CONDITION: Red/brown, dry, moist between 0.3 and 1.2 ft,

roots in top 3.0 ft.
3 In-Place

Density taken IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 TO 6.8 ft.

4 at6.0 ft. Total: 96.4 Ibs. / cu ft., 2.8 %.(NA% compaction)

[}

SC

7.1t (6197.4) |

Lot b b b vy by by g byt byt by by bty

LAB TEST DATA: 88.1% sand, 11.9% fines, LL=, PI= NP, SPG=
Maximum dry density= 110.9 Ibs. / cu ft., optimum water content= 11.0%
Laboratory classification is: SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

8.3ft(6196.2) | 7.1to 8.3 FT CLAYEY SAND: About 50% fine sand; about 50% fines with

medium plasticity, medium dry strength, and medium toughness; strong

o SM reaction with HCI.
40 IN-PLACE CONDITION: grey/brown, dry, calcite nodules, roots casts.
E IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 TO 6.8 ft.
"7 Total: NA Ibs. / cu ft., 2.8 %.(NA% compaction)
] LAB TEST DATA: 44.4% sand, 55.6% fines, LL= 27.5, PI= 12.8 NP, SPG=
12 NA
5 Maximum dry density= NA Ibs. / cu ft., optimum water content= NA%
13 Laboratory classification is: SANDY LEAN CLAY
14.0 (6190.5)

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

8.3t0 14.0 FT SILTY SAND: About 75% fine sand; about 25% nonplastic
fines with rapid dilatancy, no to low dry strength; maximum size, fine sand;
strong reaction with HCI.

IN-PLACE CONDITION: red/brown, dry.
GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO LIMIT OF

EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-56

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION:

COORDINATES: N 2,010,170 E 2,749,620

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6205.753

METHOD OF EXPLORATION: CASE 680L BACKHOE

APPROXIMATE DIMENSIONS: 6.0'x 14.0' LOGGED BY: C. BEYER
DEPTH TOWATER: NE DATE: DATE EXCAVATED: 5/23/2013
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12
in in in

N SM 0.0 TO 14.0 FT SILTY SAND: About 75% fine sand; about 25% nonplastic

i fines with rapid dilatancy, no dry strength; maximum size, fine sand; strong
1— reaction with HCI.

il IN-PLACE CONDITION: red/brown, dry, calcite nodules and calcite
g cemented zones, roots in top 3.0 ft.
5] IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 FT.

A Total: 97.7Ibs. / cu ft., 2.7%.(94.1% relative compaction)

| LAB TEST DATA: 83.8% sand, 16.2% fines, LL= NP, PI=NP, SPG= NA

1 Maximum dry density= 103.8 Ibs. / cu ft., optimum water content= 14.4%
| Laboratory classification is: SILTY SAND
53

] GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
65

1 In-Place
7 - Density taken

1 at6.0ft

114.0 ft (6191.8)

EOMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO LIMIT OF

EQUIPMENT.
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7-1336-A (1-86

Bureau of(Reclzzmation LOG OF TEST PIT NO. TPR22'58 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: STATION 22710+04.61, 4.3 Left GROUND ELEVATION: 6137.9
COORDINATES: N 2,007,231 E 2,749,018 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 14.0' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: 8/1/2012 DATE EXCAVATED: 8/1/2012

% PLUS 3in

z CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- |PLUS
o SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12

in

in

in

(SP-SM) 0.0 to 14.0 ft POORLY GRADED SAND WITH SILT: About 80% fine to
medium sand; about 5% non-plastic fines, no dry strength, rapid dilatancy;
about 5% fine to coarse, soft to hard, rounded to angular gravel; trace of
hard, subangular to subrounded cobbles and boulders; maximum size, 400
mm; no reaction with HCI.

I I N T |

IN-PLACE CONDITION: Gray to dark brown, surface dry becoming moist
at0.2 ft.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.

Total: 102.0 Ibs./ cu ft., 5.6 %. (89.8% compaction)

LAB TEST DATA: 88.8% sand, 8.3% fines, 2.8% gravel, LL= N/A, PI= N/P,
SPG=2.67

Maximum dry density= 113.5 Ibs. / cu ft., optimum water content= 11.8%
Laboratory classification is: POORLY GRADED SAND WITH SILT.

L4 o1

In-Place GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

Density taken

at4.0ft. 50 Ib

sample taken
at 4.0 ft.

PRREES N TERES Y W NNNT TN SO N TN Y T |

_.
=)
|

114.0 ft (6123.9)

tr

tr

tr

gOMMENTS: SURFACE FREE OF VEGETATION. TEST PIT PERFORMED IN ARROYO. EXCAVATION

DISCONTINUED DUE TO LIMIT OF EQUIPMENT. TEST PIT SLOUGHING OCCURRED AFTER

EXCAVATION TO 14.0 ft.
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7-1338-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-59

SHEET 1 OF 1

FEATURE: Reach 22B

PROJECT: Navajo Gallup Water Supply Project

LOCATION: STATION 22721+45.02, 4.2' Left GROUND ELEVATION: 6155.8
COORDINATES: N 2,006,175 E 2,748,670 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0' x 13.0' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: 8/1/2012 DATE EXCAVATED: 8/1/2012
% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |pLUS
o SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12
in in in
i SM 0.0 to 10.5 ft SILTY SAND: About 85% fine sand; about 15% non-plastic
] fines with no dry strength, rapid dilatancy; maximum size, fine sand; no
1 - reaction with HCI.
] IN-PLACE CONDITION: Dry, tan, roots present up to 8 ft.
2 IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.
i Total: 93.9 Ibs. / cu ft., 2.0%. (89.8% compaction)
i LAB TEST DATA: 81.6% sand, 18.4% fines, LL= N/A, Pl= N/P, SPG= 2.62
3 Maximum dry density= 104.6Ibs. / cu ft., optimum water content= 14.3%
o Laboratory classification is SILTY SAND
4 p—
i In-Place
5 - Density taken GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
{1at4.0ft. 501b
-] sample taken
at4.0ft.
6 —
-
8 —
o
10—-
110.5 ft (6145.3)
P SC 10.5 t0 13.0 ft CLAYEY SAND: About 55% fine to medium sand; about
i 45% medium plastic fines with medium dry strength, no dilatancy, medium
] toughness; trace of 2-3 inch, fat clay clasts present; maximum size,
4 medium sand; weak reaction with HCI.
12—
1 IN-PLACE CONDITION: Dry, light brown.
113.0 ft (6142.8)| GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

EOMMENTS: SURFACE VEGETATION CONSISTS OF SAGE, GRASSES AND GREASEWOOD. TOP 1 ft OF
THE SOUTHEAST CORNER OF TEST PIT CONTAINED DISTURBED, MISCELLANEOUS s(CL)
WELL PAD FILL MATERIAL. HOLE TERMINATED DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-60

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: STATION 22734+16.50, 27.3' Left
COORDINATES: N 2,004,935 E 2,748,391
APPROXIMATE DIMENSIONS: 6.0'x 13.6'

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6175.9

LOGGED BY: P. GARDNER

METHOD OF EXPLORATION: CASE 580N BACKHOE

DEPTH TOWATER: NE DATE: 8/1/2012 DATE EXCAVATED: 8/1/2012
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- |pLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12
in in in
ki SP 0.0to 3.0 ft POORLY GRADED SAND: About 95% fine to medium sand;
J about 5% non-plastic fines with no dry strength, rapid dilatancy; maximum
1 size, medium sand; no reaction with HCI.
7] IN-PLACE CONDITION: Light to dark brown, dry, weak cementation, roots
- intop 1.5 ft.
13.0t (6172.9) GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
3 —
] SM 3.0t0 13.6 ft SILTY SAND: About 80% fine to medium sand; about 20%
i non-plastic fines with no dry strength, rapid dilatancy; maximum size,
4 — medium sand; no reaction with HCI.
I IN-PLACE CONDITION: Light to dark brown, dry, weak cementation, thin
i lenses of SP pinching laterally throughout.
it IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 t.
] Total: 101.6 Ibs. / cu ft., 2.4 %.(88.9% compaction)
3 LAB TEST DATA: 87.7% sand, 12.3% fines, LL= N/A, Pl= N/P, SPG= 2.66
| Maximum dry density= 114.2 Ibs. / cu ft., optimum water content= 11.5%
7] Laboratory classification is SILTY SAND
| In-Place GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal
s | Density taken : Quaternary Alluvium (Qal)
at4.01t 50 b
| sample taken
g at4.0 ft
10—
11—_
12—
13:
113.6 ft (6162.3)

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE, GRASSES AND GREASEWOOD. HOLE
TERMINATED DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-63

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: STATION 22769+32.06, 3.4’ Left
COORDINATES: N 2,001,627 E 2,747,534
APPROXIMATE DIMENSIONS: 6.0'x 13.0’
DEPTH TO WATER: NE DATE: 7/31/2012

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6267.0

LOGGED BY: P. GARDNER
DATE EXCAVATED: 7/31/2012

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |pLUs
o SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12

in in in
] SM 0.0 to 13.0 ft SILTY SAND: About 75% fine sand; about 25% non-plastic
_ fines with no dry strength, rapid dilatancy; maximum size, medium sand; no
1 - reaction with HCI.
§ IN-PLACE CONDITION: Brown, dry, calcium carbonate veins and nodules
i with root casts, roots present in upper 4 ft.
2 —
1 IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.
Total: 103.9 Ibs. / cu ft., 2.9 %. (90.2% compaction)
3 | LAB TEST DATA: 78.9% sand, 21.1% fines, LL= N/A, PI= N/P, SPG= 2.7
. Maximum dry density= 115.11bs. / cu ft., optimum water content= 10.5%
-1 Laboratory classification is: SILTY SAND
4 -
5 - GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
6 2 In-Place
4 Density taken
- at4.0ft. 50 Ib
sample taken
: at4.0ft.

@

[{o]
PRI A YO Vo T ey Ty e |

]
]

113.0 f (6254.0)

EOMMENTS: SURFACE VEGETATION CONSISTS OF SAGE AND GRASS. HOLE TERMINATED DUE TO
LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-64

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: STATION

COORDINATES: N 2,000,196 E 2,747,191
APPROXIMATE DIMENSIONS: 6.0'x 13.8'
DEPTH TO WATER: NE DATE: 7/31/2012

PROJECT: Navajo Gallup Water Supply Project
22783+10.59, 1.5' Right GROUND ELEVATION: 6271.7
LOGGED BY: P. GARDNER
DATE EXCAVATED: 7/31/2012

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
z CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 ] 12
in in in
N SM 0.0to0 4.0 ft SILTY SAND: About 75% fine to medium sand; about 25%
: non-plastic fines with medium dry strength, rapid dilatancy; maximum size,
b fine sand; strong reaction with HCI.
i IN-PLACE CONDITION: Light to dark brown, dry, trace of calcium
2 carbonate nodules(small) and veins, roots in top 2.0 ft, root casts to 4.0 ft,
I weak cementation.
3 GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
. 4.0 ft (6267.7)
_J SC (visual) 4.0to 5.3 ft CLAYEY SAND: About 65% fine sand; about 35% low to
- medium plastic fines with high dry strength, no dilatancy, low toughness;
571531t (6266.4) maximum size, fine sand; strong reaction with HCI.
P SM IN-PLACE CONDITION: Light brown, dry, blocky chunks, hard
&7 consistency, calcium carbonate veins.
j IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.
7 Total: 97.0 Ibs. / cu ft., 5.9 %.(86.3% compaction)
i LAB TEST DATA: 31.8% sand, 68.2% fines, LL=27.7, PI= 10.9, SPG=2.75
. Maximum dry density= 112.4 Ibs. / cu ft., optimum water content=14.8%
8] Laboratory classification is SANDY LEAN CLAY
| pemilace | |GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
J e gy5 ft 5.31013.8 ft SILTY SAND: About 85% fine sand; about 15% non-plastic
1501 S'a mole fines with low dry strength, slow dilatancy; maximum size, fine sand; strong
10 P reaction with HCI.
- taken at 5.5 ft.
- IN-PLACE CONDITION: Tan to yellowish brown, dry, weak cementation
1= becoming more cemented with depth, calcium carbonate veins.
N IN-PLACE UNIT WEIGHT AND MOISTURE FROM 5.5 TO 6.0 ft.
127 Total: 98.4 Ibs. / cu ft., 3.1 %.(92.4% compaction)
N LAB TEST DATA: 79.5 % sand, 20.5% fines, LL= N/A, PlI= N/P, SPG= 2.67
Maximum dry density= 106.4 Ibs. / cu ft., optimum water content= 13.4%
13 Laboratory classification is SILTY SAND
{1381(62579)]  GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE AND GRASS. HOLE TERMINATED DUE TO

LIMI

T OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-66

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: STATION 22806+72.73, 0.8' Right
COORDINATES: N 1,997,932 E 2,746,519
APPROXIMATE DIMENSIONS: 6.0'x 12.8'
DEPTH TO WATER: NE DATE: 7/31/2012

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6291.7

LOGGED BY: P. GARDNER
DATE EXCAVATED: 7/31/2012

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3in
z CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- PLUS
= SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12
in in in
] SC 0.0 to 4.0 ft CLAYEY SAND: About 65% fine sand; about 35% medium
plastic fines, high dry strength, no dilatancy, medium toughness; maximum
1 — size, fine sand; no reaction with HCI.
n IN-PLACE CONDITION: Brown, dry, trace of calcium carbonate veins and
- nodules, roots present in upper 1.5 ft., firm consistency.
i GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
.
ol 4.0 ft (6287.7) | -
] SM 4.0 10 9.0 ft SILTY SAND: About 80% predominantly fine sand; about
ji 20% non-plastic fines, medium dry strength, rapid dilatancy; maximum size,
5= medium sand; no reaction with HCI.
N IN-PLACE CONDITION: Light brown to tan, dry, calcium carbonate veins
s-| In-Place and nodules with root casts. Roots present in upper 4 ft.
1 Density taken
Jat40ft 501b IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.
1 sample taken Total: 101.8 Ibs. / cu ft., 3.2 %.(91.8% compaction)
1 at4.0ft LAB TEST DATA: 68.7% sand, 31.3% fines, LL= N/A, Pl= N/P, SPG= 2.67
i Maximum dry density= 110.9Ibs. / cu ft., optimum water content= 13.0%
i Laboratory classification is SILTY SAND
8 —
o1 9-0ft(6282.7) | GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
Y SC 9.0 to 12.8 ft CLAYEY SAND: About 60% predominantly fine sand; about
40% medium to high plastic fines, low to medium dry strength, no dilatancy,
10— low toughness; maximum size, medium sand; strong reaction with HCI.
Ni IN-PLACE CONDITION: Tan to brown to gray, dry, calcium carbonate
" il veins and nodules, roots present in upper 1.5 ft., iron oxide staining, clay
i lenses present.
1 GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
12—
112.8 ft (6278.9) N

COMMENTS: SURFACE VEGETATED WITH SAGE AND GRASS. HOLE TERMINATED DUE TO LIMIT OF
EQUIPMENT.
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7-1336- -
et of Reclamation LOG OF TEST PIT NO. TPR22-67 SHEET 1 OF 2
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: STATION 22818+63.90, 16.9' Right GROUND ELEVATION: 6314.9
COORDINATES: N 1,996,787 E 2,746,192 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0' x 13.5' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: 7/30/2012 DATE EXCAVATED: 7/30/2012
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |pLUs
a SYMBOL (SEE USBR 5000, 5005) 5 12 | 12
in in in
{ SM 0.0 to 12.0 ft SILTY SAND: About 75% fine sand; about 25% nonplastic
1 - fines with slow dilatancy, low dry strength, no toughness; maximum size,

fine sand; strong reaction with HCI.

IN-PLACE CONDITION: Brown to tan, dry, roots in top 1.5 ft, weakly to
moderately cemented, recovered as 6 inch diameter clods.

B IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.

43 Total: 104.0 Ibs. / cu ft., 3.4 %.(92.6% compaction)

LAB TEST DATA: 68.1% sand, 31.9 % fines, LL= N/A, Pl= N/P, SPG= 2.68
Maximum dry density= 112.3lbs. / cu ft., optimum water content= 11.8%

5 — .
{ pancbiace | Laboratory classification is SILTY SAND

| Density taken
6 at4.0 ft. 50 Ib
sample taken
7 at4.0ft

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

Y
|

112.0 1t (6302.9) b

- 13 0%{’(@}91 9) 12.0 to 13.0 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
: : about 10% nonplastic fines, rapid dilatancy, low dry strength, low I

L

Jﬁﬁéﬁ?ﬁ toughness; maximum size, fine sand; no reaction with HCI

IN-PLACE CONDITION: Yellowish-brown, dry moderately cemented.
BAG SAMPLE FROM 12.0 TO 12.5 ft.

LAB TEST DATA: 87.3% sand, 12.7% fines, LL= N/A, PI= N/P, SPG= 2.67
Laboratory classification is: SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

13.0 to 13.5 ft CLAYEY SAND: About 50% fine sand; about 50% medium
plastic fines, no dilatancy, medium dry strength, medium toughness;
maximum size, fine sand; strong reaction with HCI.

IN-PLACE CONDITION: Dark brown, dry, firm, lensed, intermittent calcite
veins and nodules.

COMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO LIMIT OF
EQUIPMENT.
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s A (150 LOG OF TEST PIT NO. TPR22-67 SHEET 2 OF 2

Bureau of Reclamation
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project

LOCATION: STATION 22818+63.90, 16.9' Right GROUND ELEVATION: 6314.9
COORDINATES: N 1,996,787 E 2,746,192 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 13.5' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: 7/30/2012 DATE EXCAVATED: 7/30/2012
% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
% GROUP 3- | 5- jpLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12
n n n
[GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) ]

COMMENTS:
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-68

SHEET 1 OF 2

FEATURE: Reach 22B

PROJECT: Navajo Gallup Water Supply Project

LOCATION: STATION 22828+24.22, 9.4' Right GROUND ELEVATION: 6325.3
COORDINATES: N 1,995,831 E 2,746,098 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0' x 13.5' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: 7/30/2012 DATE EXCAVATED: 7/30/2012
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- ] 5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 112 ] 12
in in in
e s(CL) 0.0 to 2.0 ft SANDY LEAN CLAY: About 55% fines with medium to high
o plasticity, high toughness, medium to high dry strength; about 45% fine
i sand; maximum size, fine sand; no reaction with HCI.
14 IN-PLACE CONDITION: Reddish brown, dry, intermittent calcite nodules.
= GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
2_'30_&(_6323.3)_ - s
i SM 2.0to 9.2 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines
i with slow dilatancy, low dry strength; maximum size, fine sand; no reaction
| with HCI.
3 IN-PLACE CONDITION: Brown, dry, becomes moist below 8.5 ft, weak
ki cementation.
j IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.
Total: 101.3 Ibs. / cu ft., 3.2 %. (93.5% compaction)
M LAB TEST DATA: 73.8 % sand,26.1 % fines, LL= N/A, PI= N/P, SPG= 2.70
i Maximum dry density= 108.3 Ibs. / cu ft., optimum water content= 3.2%
- Laboratory classification is SILTY SAND
5_- GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
In-Place
_| Density taken
at4.0ft. 50 Ib
| sample taken
6 at4.0ft
7 —
8 s
°71 9.2t (6316.1)

COMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS, TEST PIT GROUND SURFACE
LOCATED IN A SLIGHT DEPRESSION WITH MORE THAN NORMAL LUSH VEGETATION.
DISCONTINUED DUE TO LIMIT OF EQUIPMENT.
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BT LOG OF TEST PIT NO. TPR22-68 SHEET 2 OF 2
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: STATION 22828+24.22, 9.4' Right GROUND ELEVATION: 6325.3
COORDINATES: N 1,995,831 E 2,746,098 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 13.5' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: 7/30/2012 DATE EXCAVATED: 7/30/2012

% PLUS 3in

= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |pLus
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12

in in in

J éCLgs 9.2 t0 9.7 ft LEAN CLAY WITH SAND: About 75% fines with high plasticity,
9.7 11(6515.6) high toughness, high dry strength; About 35% fine sand; maximum size, ) [ U—
SC fine sand, strong reaction with HCL.

. IN-PLACE CONDITION: Dark grey, moist, firm, intermittent calcite veins
- and nodules.

BAG SAMPLE TAKEN FROM 9.2 TO 9.7 ft
=] LAB TEST DATA: 25.1% sand, 74.9% fines, LL= 36.5, PI= 21.7, SPG=2.73
] Laboratory classification is LEAN CLAY WITH SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) -

9.7 to 13.5 ft CLAYEY SAND: About 60% fine sand; about 40% fines with
medium plasticity, no dilatancy, medium dry strength, medium toughness;,
] maximum size, fine sand; no reaction with HCI, except on occasional small
. calcite nodules.

IN-PLACE CONDITION: Grey, intermittent calcite nodules 5mm in
diameter, moist.

1135t (6311.8) |

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS:
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7-1336-A (1-86

Bureay of Rechmation LOG OF TEST PIT NO. TPR22-70 SHEET 1 OF 2
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: STATION 22855+49.46, 8.5' Right GROUND ELEVATION: 6370.2
COORDINATES: N 1,993,176 E 2,745,526 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 13.3'x 15' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: 7/30/2012 DATE EXCAVATED: 7/30/2012

% PLUS 3 in

I CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- JpLus
o SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12

in

in

in

i SM 0.0 to 0.9 ft SILTY SAND: About 70% fine sand; about 30% nonplastic fines
10.9 ft (6369.3) with slow dilatancy, medium dry strength, no toughness; maximum size,
7 = fine sand; no reaction with HCI. ==
{1 SM (visual)
4 SP-SM (lab IN-PLACE CONDITION: Reddish brown, dry, weak cementation, roots in
) _" Class) top 1.0 R
i GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
] 0.9 to 13.0 ft SILTY SAND: About 85% fine sand; about 15% nonplastic
3 — fines with slow dilatancy, medium dry strength, no toughness; maximum
- size, fine sand; no reaction with HCI, except in thin calcite cemented zone
i with a strong reaction with HCI.
4 = IN-PLACE CONDITION: Reddish brown in color, dry, becomes moist below
] 11.0 ft, thin zones of calcite cement, weak cementation, roots in top 1.0 ft.
5 ] IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.
1 Total: 96.8 Ibs. / cu ft., 2.2 %.(93.6% compaction)
. LAB TEST DATA: 88.6% sand,11.4 % fines, LL= N/A, Pl= N/P, SPG=2.72
i Maximum dry density= 103.4 Ibs. / cu ft., optimum water content= 13.9%
7 Laboratory classification is POORLY GRADED SAND WITH SILT
| In-Place
1 Density taken
7 at4.0ft. 501b
4 sample taken GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
1 at4.01t
8 —
g pu—
o
11~:
12—
113.0 ft (6357.2)

EOMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO LIMIT OF

EQUIPMENT.
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s LOG OF TEST PIT NO. TPR22-70 SHEET 2 OF 2

Bureau of Reclamation
PROJECT: Navajo Gallup Water Supply Project

FEATURE: Reach 22B

LOCATION: STATION 22855+49.46, 8.5' Right GROUND ELEVATION: 6370.2
COORDINATES: N 1,993,176 E 2,745,526 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 13.3'x 15' LOGGED BY: C.BEYER
DEPTH TO WATER: NE DATE: 7/30/2012 DATE EXCAVATED: 7/30/2012
% PLUS 3in

E CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- PLUS
w
a SYMBOL (SEE USBR 5000, 5005) 5 112 | 12

in in in

H3.31(6356.9) 43015 13.3 ft CLAYEY SAND: About 65% fine sand: about 35% fines with

SC medium plasticity, no dilatancy, medium dry strength, medium toughness;
trace medium sand; maximum size, medium sand; strong reaction with

HCI.

IN-PLACE CONDITION: Brown, moist, root casts, moderately cemented,
calcite cement, lensed.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS:
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i LOG OF TEST PIT NO. TPR22-71 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: STATION 22867+48.11, 1.7' Right GROUND ELEVATION: 6395.2
COORDINATES: N 1,992,018 E 2,745,226 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 10.3' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: 7/30/2012 DATE EXCAVATED: 7/30/2012
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- |PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12
In n In
1 s(CL) 0.0 to 2.8 ft SANDY LEAN CLAY: About 60% fines with medium to high

= plasticity, high toughness, medium to high dry strength, no reaction with
- HCL: about 40% fine sand; maximum size, fine sand.

IN-PLACE CONDITION: Brown, dry, roots in top 1.5 ft.
GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

12.81t(6392.4) L B
iy SM 2.81t0 4.5 ft SILTY SAND: About 75% fine sand; about 25% nonplastic
In-Place fines with slow dilatancy, medium dry strength, no toughness; maximum
7| Density and size, fine sand; no reaction with HCI.

50 Ib sample
taken at 4.0 ft. IN-PLACE CONDITION: Tan, dry, moderate cementation.

~
|

]4.5ft(63907) | |N-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft

Total: 112.1lbs. / cu ft., 4.1 %.(95.2% compaction)
SANDSTONE LAB TEST DATA: 76.6% sand, 23.2% fines, LL= N/A, PI= N/P, SPG=2.70
Maximum dry density= 117.8 Ibs. / cu ft., optimum water content= 11.7%
Laboratory classification is SILTY SAND

1 GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

& 4.5 t0 10.3 ft SANDSTONE: Fine to medium grained, soft (H6) to

§ moderately soft (H5), moderately weathered (W5) to intensely to

= moderately weathered (W6), yellow to brown in color, FeOx staining,
- intermittent calcite cemented zones with strong reaction with HCI, No
7 reaction with HCI outside calcite cemented zones. Occasional zones
containing angular mud ripup clasts and heavy FeOx staining.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

110.3 ft (6384.9)

COMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO
REFUSAL ON BEDROCK.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-72

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: STATION 22878+45.53, 127.2' Left
COORDINATES: N 1,991,167 E 2,744,521
APPROXIMATE DIMENSIONS: 6.0'x 7.0'
DEPTH TO WATER: NE DATE: 7/20/2012

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6413.8

LOGGED BY: C. BEYER
DATE EXCAVATED: 7/20/2012

METHOD OF EXPLORATION: CASE 580N BACKHOE

| 2.2t (6411.6)

7 (visual) ML

% PLUS 3 in
z CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- JpLUs
a SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12
in in in
SC 0.0 to 2.2 ft CLAYEY SAND: About 70% fine sand; about 30% fines with

medium plasticity, no dilatancy, medium dry strength, medium toughness;,
maximum size, fine sand; weak reaction with HCI.

IN-PLACE CONDITION: Tan, dry, roots in top 1.5 ft.
GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SANDSTONE

1 (lab class)

In-Place
_| Density taken
at4.0ft 501b
1 sample taken
at4.0 ft.

7.0 ft (6406.8)

2.2t0 7.0 ft SANDSTONE: Fine to medium grained argillaceous
sandstone, tan to yellow in color, decomposed (W9) to intensely weathered
(W7); very soft (H7) to soft (H6); becomes moderately hard (H4) at 7.0 ft
contains zones of white, argillaceous calcite cement, strong reaction with
HCI.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.

Total: 93.8 Ibs. / cu ft.,, 5.5%. (82.8 % compaction)

LAB TEST DATA: 49.4% sand, 50.6 % fines, LL= N/A, PI= N/P, SPG= 2.7
Maximum dry density= 113.3 Ibs. / cu ft., optimum water content= 13.7%
Laboratory classification is SILT

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

éOMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO

REFUSAL ON BEDROCK.
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7

-1336-A (1-86)

Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-73

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: STATION 22890+16.05, 43.5' Left
COORDINATES: N 1,990,420 E 2,743,617
APPROXIMATE DIMENSIONS: 6.0'x 11.0'x 13.0'
DEPTH TO WATER: NE DATE: 7/20/2012

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6405.2

LOGGED BY: C. BEYER
DATE EXCAVATED: 7/20/2012

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3in
= [LASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12

in in in

. SM 0.0 to 4.3 ft SILTY SAND: About 70% fine sand; about 30% nonplastic fines
] with rapid dilatancy, low dry strength, low toughness; maximum size, fine
] sand; strong reaction with HCI.
1 —
] IN-PLACE CONDITION: Brown, dry, roots in top 2.0 ft.
{1 _ In-Place IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.3 TO 4.8 ft.
» -| Density taken | Tota]: 112.8 Ibs. / cu ft., 2.4%.(99.4% compaction)
{at43f.50Ib | | AB TEST DATA: 87.0% sand, 13% fines, LL=N/A, PI=N/P, SPG=2.68
-| sample taken Maximum dry density= 113.5 Ibs. / cu ft., optimum water content= 12.5%
at4.3 ft Laboratory classification is SILTY SAND
3 prec
. GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
*7] 4.3 1t (6400.9) ) )
TSANDSTONE| 4.3t0 11.0 ft SANDSTONE: Fine to medium grained sandstone, becoming

111.0 ft (6394.2)

predominately fine with depth, tan to yellow in color, decomposed (W9) to
intensely weathered (W7), decreased weathering with depth; very soft (H7)
to moderately soft (H5), increased hardness with depth; intermittent calcite
cemented zones and FeOx staining, no reaction with HCL outside
calcareous zones.

Logged as a soil:
POORLY GRADED SAND: About 95% fine sand; about 5% nonplastic

fines with rapid dilatancy, low to no dry strength; maximum size, medium
sand; strong reaction with HCI.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

EOMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. REACHED REFUSAL AT 11.0 FT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-76

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: STATION 22930+89.09, 31.2' Right
COORDINATES: N 1,986,707 E 2,742,103
APPROXIMATE DIMENSIONS: 6.0'x 13.5'x 11.0'
DEPTH TO WATER: NE DATE: 7/19/2012

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6421.5

LOGGED BY: C. BEYER
DATE EXCAVATED: 7/19/2012

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
T CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- JpLUS
= SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12
in in in
] SC 0.0 to 2.5 ft CLAYEY SAND: About 55% fine sand; about 45% fines with
i medium plasticity, no dilatancy, medium dry strength, medium toughness;
- maximum size, fine sand; no reaction with HCI.
i IN-PLACE CONDITION: Reddish brown, dry, roots in top 1.5 ft.
2 . .
125 (6419.0) GEOLOGIC INTERPRETATI_ON. Quate_rnary Alluvium (Qal) nE
s 3 SM 2.5t0 6.2 ft SILTY SAND: About 85% fine sand; about 15% nonplastic fines
) with rapid dilatancy, low dry strength, low toughness; maximum size, fine
= sand; weak reaction with HCI.
1 In-Place
4 -1 Density taken IN-PLACE CONDITION: Reddish brown, dry, intermittent calcite nodules.
] at4.0f.501b
| sample taken IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.
5-| at4.0ft Total: 104.8 Ibs. / cu ft., 3.9 %.(89.9% compaction)
. LAB TEST DATA: 58.9% sand, 41.1% fines, LL= N/A, PI= N/P, SPG= 2.65
] Maximum dry density= 116.6Ibs. / cu ft., optimum water content= 11.5%
6| 6.2 ft (6415.3) Laboratory classification is SILTY SAND
- s(CL) GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) -
. 6.2 to 9.5 ft SANDY LEAN CLAY: About 60% fines with medium to high
7= plasticity, high toughness, medium to high dry strength, strong reaction with
] HCL; about 40% fine sand; maximum size, fine sand.
8 — IN-PLACE CONDITION: Reddish-brown, dry, intermittent calcite nodules.
= GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
9 —
1 9.5 ft (6412.0) B -
0 SP-SM 9.5 to0 13.5 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
1 (visual) SM about 10% nonplastic fines, with rapid dilatancy, low dry strength;
- (lab class) maximum size, fine sand; no reaction with HCI.
11— - . : - ,
| Bag sample I0N3F;tLACE CONDITION: Brown in color, calcite cemented zone in bottom
- taken from o
o] 120101307t | gAG SAMPLE TAKEN FROM 12.0 TO 13.0 ft.
LAB TEST DATA: 65.3% sand, 34.7% fines, LL= N/A, PI= N/P, SPG= 2.70
] Laboratory classification is SILTY SAND
13— . .
113.5 ft (6408.0) GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO LIMIT OF

EQUIPMENT.
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Buremy of Reciamation LOG OF TEST PIT NO. TPR22-77 SHEET 1 OF 2
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: STATION 22943+19.14, 14.6' Right GROUND ELEVATION: 6433.6
COORDINATES: N 1,985,534 E 2,741,732 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 13.5'x 12.0' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: 7/19/2012 DATE EXCAVATED: 7/19/2012
% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- |pLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12
n mn n
- SM 0.0 to 3.3 ft SILTY SAND: About 65% fine sand; about 35% nonplastic fines

- with slow dilatancy, low dry strength; maximum size, fine sand; strong
. reaction with HCI.

IN-PLACE CONDITION: Tan, roots in top 1.5 ft, dry.
| GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

{3.3ft(6430.3) -

= (CL)s 3.3t0 10.0 ft LEAN CLAY WITH SAND: About 80% fines with medium to

. high plasticity, no dilatancy, high toughness, medium to high dry strength;
4~ about 20% fine sand; maximum size, fine sand; strong reaction with HCI.

. lens of dark grey CL (LEAN CLAY) from 6.3 to 7.0 f, About 90% fines with
high plasticity, high toughness, high dry strength; about 10% fine sand;
strong reaction with HCI, bag sample taken.

IN-PLACE CONDITION: Brown, dry, intermittent calcite nodules and veins.
1 IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.

1  in-Place Total: 93.3 Ibs. / cu ft., 5.5%. (81.3% compaction)
6 LAB TEST DATA: 29.1% sand, 70.9% fines, LL=27.9, PI= 10.9, SPG= 2.69

- aDteESS't%'t tgléelg Maximum dry density= 114.7Ibs. / cu ft., optimum water content=13.4%
_ sarﬁple'taken Laboratory classification is LEAN CLAY WITH SAND
1 at4.5 ft. Bag

BAG SAMPLE TAKEN FROM 6.3 TO 7.0 ft.
sample taken | "AB'TEST DATA: 7% sand. 93% fines, LL= 54.4, Pl= 35.5 SPG= 2.65

\,
]

1 Momo3te | | aboratory classification is FAT CLAY

. GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
a —
9 -

110.0 ft (6423.6)

gOMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO LIMIT OF
EQUIPMENT.
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7-1336-A (1-86
Bureau of(RecI;mation LOG OF TEST PIT NO. TPR22-77 SHEET 2 OF 2
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: STATION 22943+19.14, 14.6' Right GROUND ELEVATION: 6433.6
COORDINATES: N 1,985,534 E 2,741,732 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 13.5'x 12.0' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: 7/19/2012 DATE EXCAVATED: 7/19/2012
% PLUS 3 in
E CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
a GROUP 3-| 5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12|12
in in in

{SANDSTONE| 10.0 TO 13.5 FT SANDSTONE: Fine to medium grained argillaceous
sandstone yellow to brown, becoming yellow to grey in color, decomposed
(W9); very soft (H7); zones of white, non plastic calcite cement, strong
reaction with HCI.

7| Bag sample BAG SAMPLE TAKEN FROM 10.0 TO 11.0 ft.

1 taken from LAB TEST DATA: 86.5% sand, 13.5% fines, LL= N/A, Pl= N/P, SPG= 2.68
12— 10.0 to 11.0 ft.
] Laboratory classification is: SILTY SAND

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn).

113.5 ft (6420.1)

COMMENTS:
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-79

SHEET 1 OF 1

FEATURE: Reach 22B

PROJECT: Navajo Gallup Water Supply Project

LOCATION: STATION 22960+39.43, 228.8' Right GROUND ELEVATION: 6448.4
COORDINATES: N 1,984,391 E 2,740,789 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 13.0'x 3.0' LOGGED BY: C. BEYER
DEPTH TO WATER: NE DATE: 7/19/2012 DATE EXCAVATED: 7/19/2012
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
B GROUP 3-| 5- [PLUS
o SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12
in in in
1 SC (visual) 0.0 to 13.0 ft CLAYEY SAND: About 75% fine sand; about 25% fines with
| CL-ML (lab medium plasticity, no dilatancy, medium dry strength, medium toughness;
Pl class) maximum size, fine sand; no reaction with HCl in top 3.0 ft, weak reaction
y with HCI below 3.0 ft.
1 IN-PLACE CONDITION: Reddish-brown, dry, roots in top 1.5 ft, intermittent
27 calcite veins and nodules; highly calcite cemented zone from 8.7 to 9.5 ft.
] IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.
3 -] Total: 97.7 lbs. / cu ft., 5.1%. (85.5% compaction)
. LAB TEST DATA: 32.0% sand, 68% fines, LL=23.6, PI=6.7, SPG= 2.69
- Maximum dry density= 114.3 Ibs. / cu ft., optimum water content= 12.7%
) ] Laboratory classification is SANDY SILTY CLAY
i GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
5
6-| In-Place
4 Density taken
- at4.0ft. 50 Ib
1 sample taken
1 at4.0ft
.
i
10—-:
11 ;
12—
113.0 ft (6435.4)

8OMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO LIMIT OF
EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22-80

SHEET 1 OF 1

FEATURE: Reach 22B

PROJECT: Navajo Gallup Water Supply Project

LOCATION: STATION 22971+37.02, 153.5' Right GROUND ELEVATION: 6480.9
COORDINATES: N 1,983,863 E 2,739,824 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 6.0'x 13.5' x 10.0" LOGGED BY: C. BEYER
DEPTH TOWATER: NE DATE: 7/19/2012 DATE EXCAVATED: 7/19/2012
% PLUS 3 in
T CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- [PLUS
5 SYMBOL (SEE USBR 5000, 5005) 5 112 | 12
in in in
1 SC (visual) 0.0 to 6.0 ft CLAYEY SAND: About 75% fine sand; about 25% fines with
1 (CL)s (lab low plasticity, no dilatancy, medium dry strength, low toughness; maximum
1= class) size, fine sand; strong reaction with HCI.
o IN-PLACE CONDITION: Reddish-brown, dry, roots in top 1.5 ft; intermittent
7 B calcite veins and nodules, well cemented.
] In-Place IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 TO 4.5 ft.
- Density taken Total: 92.7 Ibs. / cu ft., 5.9%. (82.8% compaction)
3 at4.0 ft. 50 Ib LAB TEST DATA: 23.7% sand, 76.3% fines, LL=27.2, PI= 9.9, SPG= 2.67
°| sample taken Maximum dry density= 112.0 Ibs. / cu ft., optimum water content= 14.5%
| atdoft Laboratory classification is LEAN CLAY WITH SAND
4 —
. GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
5ol
ol 6.0 ft (6474.9)
] SM 6.0 to 13.5 ft SILTY SAND: About 80% fine sand; about 20% nonplastic
i fines with slow dilatancy, low dry strength, no toughness; maximum size,
7 - fine sand; strong reaction with HCI.
7 IN-PLACE CONDITION: Reddish-brown, calcite veins and nodules below
g 11.0 ft, dry.
] GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
9 _-
10
1 —-
12-]
13—
113.5 ft (6467.4)

COMMENTS: SURFACE VEGETATED WITH SAGE BRUSH AND GRASS. DISCONTINUED DUE TO LIMIT OF
EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-22

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 2,050,922 E 2,751,289
APPROXIMATE DIMENSIONS: 12'x14'x12.6'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5847.4

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/22/2014

METHOD OF EXPLORATION: CASE 680L BACKHOE

@

[(=)]

PR NN Y NN WRNN N TN [ N T O A TN (Y S |

)

11

3.3 ft (5844.1)

fines with low plasticity, low dry strength, low toughness and no dilatancy;
maximum size, coarse sand; no reaction with HCL.

IN-PLACE CONDITION: Brown and dry, homogeneous and moderate
cementation. Roots and root casts down to 2.3 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SP-SM
(visual)

In-place
density taken
at 6.0 ft.

I T TSN |

6.3 ft (5841.1)

1

12.1 ft (5835.3)

3.310 6.3 ft POORLY GRADED SAND WITH SILT: About 90% fine to
coarse sand, coarse, hard sand; subangutar; about 10% fines with no
plasticity, medium dry strength and rapid dilatancy; trace of fine to coarse,
hard, angular gravel, maximum size, 50mm,; strong reaction with HCI.

IN-PLACE CONDITION: Brown to tan, dry, lensed and strong cementation.
Calcium carbonate stringers present. In-place density overlaps
stratigraphic units.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

Total: 105.5 1bf/ft* 7.0% (90% compaction)

LAB TEST DATA: 49.8% sand, 49.8% fines, 0.4% gravel, LL=24.1, PI=
10.8, SPG= 2.57

Maximum dry density= 117.2 Ibf/ft®, optimum water content= 14.4%
Laboratory classification is CLAYEY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

6.3to 12.1 ft LEAN CLAY: About 90% fines with medium plasticity, high
dry strength, medium toughness and no dilatancy, about 10% fine sand;
maximum size, fine sand; strong reaction with HCI.

IN-PLACE CONDITION: Gray and dry, homogeneous with a hard
consistency. Hard to excavate and recovered in blocky 2 x 3 x 4 inch
chunks. Calcium carbonate stringers throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |pLUS
2 SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12
in in in
SC 0.0 to 3.3 ft CLAYEY SAND: About 70% fine to coarse sand; about 30%

1 SHALE
12.6 ft
(5834.8)

12.1 to 12.6 ft SHALE: Dark gray in color. Fine grained shale. Very soft
(H7) and fresh (W1). Fissile and slickensided. No reaction with HCI.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES. DISCONTINUED HOLE DUE TO
REFUSAL ON BEDROCK.




G75

-1336-A (1-86
Burosy of Rocmation LOG OF TEST PIT NO. TPR22B-14-23 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: PIPELINE GROUND ELEVATION: 5838.3
COORDINATES: N 2,050,287 E 2,751,105 METHOD OF EXPLORATION: CASE 680L BACKHOE
APPROXIMATE DIMENSIONS: 12'x14'x10' LOGGED BY: P. GARDNER
DEPTH TOWATER: NE DATE: NA DATE EXCAVATED: 9/22/2014
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |pPLUS
= SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12
in in in
& SM 0.0 to 6.8 ft SILTY SAND: About 70% fine to coarse, hard, subangular to

= subrounded sand; about 30% nonplastic fines with medium dry strength
. and rapid dilatancy; trace of hard, subangular to subrounded, gravel;
1 maximum size, 75mm; no reaction with HCI.

= IN-PLACE CONDITION: Brown and dry, homogeneous and moderate
= cementation. Roots down to 4.0 feet. Easy excavation.

- IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
- Total: 105.2 Ibf/ft® 3.8% (91.56% compaction)
. LAB TEST DATA: 22.5% fines, 76.6% sand, 0.9% gravel, LL= NA, PI= NP,

3~ SPG=2.54
In-place Maximum dry density= 115.0 Ibf/ft*, optimum water content= 13.3%
4 den?'éyotaf‘tken Laboratory classification is SILTY SAND
|l at6.0ft
4 GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

6.8 ft (5831.5) L

""|ISANDSTONE| 6.8 to 10.0 ft SANDSTONE: Fine to medium grain sandstone. Light brown
i to dark brown, orange and white. Very soft (H7) and intensely weathered
7] (W7). Hard to excavate and recovered in 2 x 3 x 6 inch chunks. Because
- of the soft nature of the sandstone, it may be classified as "POORLY

8- GRADED SAND WITH SILT" that is strongly cemented using the Unified

i Soil Classification System. Weak reaction with HCI.

i GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

110.0 #(5828.3)|

10—

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE AND GRASSES. DISCONTINUED HOLE DUE
TO REFUSAL ON BEDROCK.
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7-1336-A (1-86)
Bureau of Reclamation

SHEET 1 OF 1

LOG OF TEST PIT NO. TPR22B-14-24

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5837.5

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,049,059 E 2,751,049
APPROXIMATE DIMENSIONS: 12'x14'x16'
DEPTH TOWATER: NE DATE: NA

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/22/2014

METHOD OF EXPLORATION: CASE 680L BACKHOE

% PLUS 3 in
= [LASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- [PLUS
g SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12

in in in

- SM 0.0 to 4.2 ft SILTY SAND: About 75% predominantly fine sand; about 25%
3 nonplastic fines with low dry strength and rapid dilatancy; maximum size,
B medium sand; weak reaction with HCI.
2—: IN-PLACE CONDITION: Brown and dry, lensed with POORLY GRADED
- SAND and strong cementation. Roots down to 4.2 feet.
] GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
4| 4.2t (5833.3) -
R SP 4.2 t0 9.0 ft POORLY GRADED SAND: About 95% fine to coarse, hard,
5-1 (visual) subrounded sand; about 5% nonplastic fines with no dry strength and rapid
- SP-SM (lab dilatancy; trace of hard, subrounded gravel; maximum size, 50mm; no
6 class) reaction to HCI.
- In-place
7| density taken IN-PLACE CONDITION: Brown to tan, dry and weak cementation. Roots
7+ at6.0ft down to 4.2 feet. Easy excavation.
i - IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
_.| Total: 101.8 Ibf/ft® 1.0% (91.2% relative compaction)
| 5 0, 0, 0, = =
. 9.0 ft (5828.5) EQ%II;SQE;DATA. 7.6% fines, 91.1% sand, 1.3% gravel, LL= NA, Pl= NP, i
] SM Maximum dry density= 111.6 Ibf/ft>, optimum water content= N/A%
0] Laboratory classification is POORLY GRADED SAND WITH SILT
E GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
11—
1 9.0 to 16.0 ft SILTY SAND: About 85% fine to medium sand; about 15%
i nonplastic fines with low dry strength and rapid dilatancy; maximum size,
12 Corrosion medium sand; weak reaction to HCI.
- sample taken
5] at10.0ft. IN-PLACE CONDITION: Brown and dry, lensed with POORLY GRADED
. SAND and strong cementation.
. Two gallon bag corrosion sample taken at 10.0 ft.
14—
2 GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
15—
16;1_63.0ﬂ(5821.5) B

COMMENTS: SURFACE VEGETATION CONSISTS OF CACTI, GRASSES AND SCRUB BRUSH.
DISCONTINUED HOLE DUE TO THE LIMIT OF THE EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-26

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,046,693 E 2,750,871
APPROXIMATE DIMENSIONS: 12'x14'x15'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5829.1

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/23/2014

METHOD OF EXPLORATION: CASE 680L BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
g GROUP 3-| 5- [PLUS
o SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12

in in in
] SM 0.0 to 12.0 ft SILTY SAND: About 75% fine to coarse, subrounded sand;
)] about 25% nonplastic fines with low dry strength and rapid dilatancy; trace
] of hard, subrounded, fine to coarse gravel; maximum size, 50mm; no
] reaction with HCI.
2 p—
1 IN-PLACE CONDITION: Brown to tan, dry, lensed with POORLY GRADED
7] SAND, POORLY GRADED SAND WITH SILT 1 to 8 inches in width. Weak
3 cementation. Roots down to 12.0 feet.
) B Two gallon bag corrosion sample taken at 10.0 ft.
] IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
5 1 Total: 95.4 Ibf/ft® 1.6% (88.7% relative compaction)
1 In-place LAB TEST DATA: 12.7% fines, 87.3% sand, 0.0% gravel, LL= NA, PI= NP,
-| density taken SPG= 2.62
s_| até.0ft Maximum dry density= 107.5 lof/ft®.
{ Corrosion Laboratory classification is SILTY SAND
| sample taken
7+ at10.0ft GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

112.0 ft (5817.1)

i SP

115.0 ft (5814.1)

12.0 to 15.0 ft POORLY GRADED SAND: About 95% fine to medium sand;
about 5% nonplastic fines with no dry strength and rapid dilatancy;
maximum size, medium sand; no reaction with HCI.

IN-PLACE CONDITION: Tan, moist and homogeneous.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, GREASEWOOD AND JUNIPER.
DISCONTINUED HOLE DUE TO THE LIMIT OF THE EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-27

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,045,591 E 2,750,776
APPROXIMATE DIMENSIONS: 12'x14'x17'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5850.7

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/23/2014

METHOD OF EXPLORATION: CASE 680L BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12

n n in
= SM 0.0 to 15.2 ft SILTY SAND: About 80% predominantly fine sand; about t
1 20% nonplastic fines with low dry strength and rapid dilatancy; trace of
] coarse sand, hard, subrounded, fine to coarse gravel and cobbles;
5 maximum size, 125mm:; weak to strong reaction with HCI.
- IN-PLACE CONDITION: Brown and dry. Lens of POORLY GRADED
= SAND at 4.8 feet. Lens is 2 inches to 1 foot thick, is the length of the trench
7 and contains coarse, hard, subrounded sand with a trace of gravel. Roots
4 down to 8.0 ft.
5 — IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
] Total: 96.1 Ibf/ft* 3.6% (82.6% compaction)
. LAB TEST DATA: 27.8% fines, 71.9% sand, 0.3% gravel, LL= NA, PI= NP,
; SPG=2.55
. Maximum dry density= 116.3 Ibf/ft®>, optimum water content= 11.9%
1 In-place Laboratory classification is SILTY SAND
7 density taken
8- at6.0ft GEOLOQOGIC INTERPRETATION: Quaternary Alluvium (Qal)

©
|

14—

15-115.2 ft (6835.5)
g SM

16—

17.0 t (5833.7)

17

15.2 to 17.0 ft SILTY SAND: About 65% fine to medium sand; about 35%
nonplastic fines with medium dry strength and rapid dilatancy; maximum
size, coarse sand; strong reaction with HCI.

IN-PLACE CONDITION: Brown,dry and homogeneous, Calcium
carbonate nodules present.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND GREASEWOOD. DISCONTINUED
HOLE DUE TO THE LIMIT OF THE EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-28

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,044,324 E 2,750,477
APPROXIMATE DIMENSIONS: 12'x14'x16'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5869.3

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/23/2014

METHOD OF EXPLORATION: CASE 680L BACKHOE

na

L)

=

1.8 1t (5867.5)

SM

4.2 ft (5865.1) |

= @ L5,
gt b o by e by boar s by b e by e by b

f=-]

[i=]

10—

% PLUS 3 in
z CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
o GROUP 3-| 5- |PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 12 | 12
in in in
SM 0.0to 1.8 ft SILTY SAND: About 70% fine sand; about 30% nonplastic

fines with medium dry strength and rapid dilatancy; maximum size, fine
sand; no reaction with HCI.

IN-PLACE CONDITION: Light brown and dry. Moderate cementation and
homogeneous. Roots down to 8.0 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

1.8t0 4.2 ft SILTY SAND: About 85% fine to coarse sand; about 15%
nonplastic fines with low dry strength and rapid dilatancy; trace of hard,
subrounded, fine gravel; maximum size, 30mm; no reaction with HCI.

SP
(visual) IN-PLACE CONDITION: Light brown, tan and dry. Moderately cemented.
SP-SM (lab | | Lensed with POORLY GRADED SAND with Fine Gravel . Lenses are 2 to
class) 3 inches thick and up to 2 feet long.
GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
4.2 to 16.0 ft POORLY GRADED SAND: About 95% fine to coarse, hard,
angular to rounded sand; about 5% nonplastic fines with no dry strength
and rapid dilatancy; trace of hard, angular, fine to coarse gravels; maximum
size, 30mm; no reaction with HCI. -
IN-PLACE CONDITION: Tan and dry and homogeneous.
In-place
density taken | |N.pL ACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
1 até.oft Total: 99.7 Ibf/ft° 0.6% (87.4% relative compaction)
LAB TEST DATA: 11.2% fines, 88.7% sand, 0.1% gravel, LL= NA, PI= NP,
] SPG=2.40
— Maximum dry density= 114.1 Ibf/ft?, optimum water content= N/A%
. Laboratory classification is POORLY GRADED SAND WITH SILT
i GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
116.0 ft (5853.3)

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE, GRASSES AND JUNIPER. DISCONTINUED

HOLE DUE TO THE LIMIT OF THE EQUIPMENT.




G80

-1336-A (1-
Ereny of Rectamation LOG OF TEST PIT NO. TPR22B-14-30 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: PIPELINE GROUND ELEVATION: 5929.3
COORDINATES: N 2,040,702 E 2,750,485 METHOD OF EXPLORATION: CASE 680L BACKHOE
APPROXIMATE DIMENSIONS: 2'x12'x4' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 9/23/2014
% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- |pLUS
0 SYMBOL (SEE USBR 5000, 5005) 5 [ 12 | 12
in in in
SM 0.0 to 1.7 ft SILTY SAND: About 75% fine sand; about 25% nonplastic

fines with low dry strength and rapid dilatancy; maximum size, fine sand; no
reaction with HCI.

B IN-PLACE CONDITION: Brown, dry and homogeneous.
GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

1.7 ft (5927.6)

|SANDSTONE| 1.7 to 4.0 ft SANDSTONE: Fine to medium grained sandstone. Orange to
brown to yellow in color. Intensely weathered (W7) and moderately soft
2 (H5). No reaction with HCI.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

4.01t(5925.3) |

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE, GRASSES, CEDAR AND GREASE WOOD.
DISCONTINUED HOLE DUE TO REFUSAL ON BEDROCK.
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e LOG OF TEST PIT NO. TPR22B-14-31 SHEET 1 OF 1

FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: PIPELINE GROUND ELEVATION: 5913.5
COORDINATES: N 2,039,933 E 2,750,598 METHOD OF EXPLORATION: CASE 680L BACKHOE
APPROXIMATE DIMENSIONS: 8'x12'x6.6' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 9/24/2014

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- PPLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12

in in in

SP-SM 0.0 to 4.7 ft POORLY GRADED SAND WITH SILT: About 90% fine to
medium sand; about 10% nonplastic fines with low dry strength and rapid
- dilatancy; trace of gravel; maximum size, 40mm; no reaction with HCI.

IN-PLACE CONDITION: Brown and dry. Moderate cementation and
1 lensed with LEAN CLAY 5 inch thick and 2 feet in length. Roots down to
4.0 feet.

- GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SP 4.7 to 5.8 ft POORLY GRADED SAND: About 95% fine to coarse, hard,
= angular to rounded sand; about 5% nonplastic fines with no dry strength
and rapid dilatancy; trace of hard, subangular to rounded, fine to coarse
gravels; maximum size, 50mm; no reaction with HCI.

4.7t (5908.8) |

1 5.8 ft (6907.7) IN-PLACE CONDITION: Brown to tan with black. Dry and homogeneous.

s {SANDSTONE \GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

5.8 to 6.6 ft SANDSTONE: Fine to coarse grained sandstone. Light brown
6.6 ft (5906.9) to brown and tan in color. Slightly weathered (W3) and moderately hard

\(H4). No reaction with HCI. /
GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND SAGE BRUSH. DISCONTINUED
HOLE DUE TO REFUSAL ON BEDROCK.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-32

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,038,358 E 2,750,754
APPROXIMATE DIMENSIONS: 6'x12'x6'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5919.9

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/24/2014

METHOD OF EXPLORATION: CASE 680L. BACKHOE

% PLUS 3 in
E CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- |pLUS
o SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12
in in in
| SP-SM 0.0 to 1.2 ft POORLY GRADED SAND WITH SILT: About 90% fine to
coarse, hard, subangular to subrounded sand; about 10% nonplastic fines
i with low dry strength and rapid dilatancy; trace of soft, angular fine gravel,
maximum size, 20mm; no reaction with HCI.
IN-PLACE CONDITION: Brown and dry. Weak cementation and lensed
v 1.2 #t (5918.7) with 1 inch wide and 12 inches in length SILTY SAND. Roots down to 6.0
I ' feet.
SM
. GEOLQGICSNTHRZRETAAKDNL 7&%ateradoyrididivioms$Qai about 25%
nonplastic fines with medium dry strength and slow dilatancy; weak
] reaction with HCI.
27 IN-PLACE CONDITION: Brown, dry and homogeneous. Strong
cementation.
1 GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
3 S—
] 3.3 ft(5916.6) |
|SANDSTONE| 3.3t06.0ft SANDSTONE: Fine grained sandstone. Gray with black specs
and mica. Moderately weathered (W5) and soft (H6). No reaction with HCI.
| Recovered in 1 x 6 x 12 inch flat chunks.
iy GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)
5 —
. 6.0 ft (5913.9)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND GREASE WOOD. DISCONTINUED
HOLE DUE TO REFUSAL ON BEDROCK.




G83

-1336-A (1-8
Butams of Reclamation LOG OF TEST PIT NO. TPR22B-14-34 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: PIPELINE GROUND ELEVATION: 5928.1
COORDINATES: N 2,035,983 E 2,750,398 METHOD OF EXPLORATION: CASE 680L BACKHOE
APPROXIMATE DIMENSIONS: 2'x10'x3' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 9/24/2014
% PLUS 3 in
e CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- [PLUS]
o SYMBOL (SEE USBR 5000, 5005) 5 112 | 12
in in in
SP-SM 0.0to 1.3 ft POORLY GRADED SAND WITH SILT: About 90% fine to

coarse, hard, subangular to subrounded sand; about 10% nonplastic fines
with no dry strength and rapid dilatancy; trace of hard, subrounded, fine
and coarse gravel; maximum size, 76mm; no reaction with HCI.

IN-PLACE CONDITION: Brown and dry. Weak cementation and lensed
T with POORLY GRADED SAND. Roots down to 3.0 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

1.3 ft (5926.8) | -

SANDSTONE| 1.3t0 3.0 ft SANDSTONE: Fine grained. gray with black specs and mica.
Intensely weathered (W7) and soft (H6). No reaction with HCl. Recovered
in 2 x 2 x 4 inch chunks. Roots recovered in sandstone through 3.0 feet.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

3.0 ft (5925.1)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND SAGE BRUSH. DISCONTINUED
HOLE DUE TO REFUSAL ON BEDROCK.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-36

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,033,668 E 2,749,696
APPROXIMATE DIMENSIONS: 12'x14'x16.5'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5939.0

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/24/2014

METHOD OF EXPLORATION: CASE 680L BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- [PLUS
. SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12

in in in
; SP 0.0 to 6.2 ft POORLY GRADED SAND: About 95% fine to coarse, hard,
1-|  (visual) subrounded sand: about 5% nonplastic fines with low dry strength and
i SP-SM rapid dilatancy; trace of hard, subangular to subrounded, fine to coarse
2~ (lab class) gravel; maximum size, 50mm; no reaction with HCI.
s . In-place IN-PLACE CONDITION: Tan and dry. Lensed with POORLY GRADED
1 density taken | SAND, 1 inch in width and 3 feet in length, coarse . Weak cementation
] até.0ft above 1.7 feet, strongly cemented below. Roots down to to 4.0 feet. Easy
4] excavation. In-place density overlaps stratigraphic unit.
5 —| IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
3 Total: 98.6 Ibf/ft* 1.9% (88.9% relative compaction)
s -] 6.2 ft (5932.8) gé%ﬂgi‘l; DATA: 9.5% fines, 90.3% sand, 0.2% gravel, LL= NA, Pl= NP,
, 1 SP-SM Maximum dry density= 110.9 Ibf/ft?, optimum water content= N/A%
9 Laboratory classification is POORLY GRADED SAND WITH SILT
8 GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) -
. 6.2 to 14.5 ft POORLY GRADED SAND WITH SILT: About 80% fine to
9 medium sand: about 10% nonplastic fines with low dry strength and rapid
] dilatancy; trace of hard, subangular and subrounded, fine gravel, maximum
101 size, 20mm; no reaction with HCL.
113 IN-PLACE CONDITION: Brown to tan and dry, becoming moist below 10.2
i feet. Strong cementation and lensed with POORLY GRADED SAND.
12—
5 GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
13—
14:«
414.5 ft (5924.5) -
15 SP 14.5 to 16.5 ft POORLY GRADED SAND: About 95% fine to coarse,
- subrounded sand: about 5% nonplastic fines with no dry strength and rapid
16 dilatancy; trace of hard, angular to subrounded gravels; maximum size,
116.5 t (5922.5)|  §Omm; no reaction with HCI.
IN-PLACE CONDITION: Tan and moist, becoming wet below 15.0 feet.
Homogeneous.
GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) _

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND GOLDEN ROD. DISCONTINUED
HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-38

SHEET 1 OF 2

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 2,031,213 E 2,749,670
APPROXIMATE DIMENSIONS: 12'x14'x16'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5950.2

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/24/2014

METHOD OF EXPLORATION: CASE 680L BACKHOE

DEPTH

CLASSIFICATION

GROUP
SYMBOL

CLASSIFICATION AND DESCRIPTION OF MATERIAL
(SEE USBR 5000, 5005)

% PLUS 3in
(BY VOLUME)

3-1|5- |PLUS
5 12 | 12
in in in

SC
1.4 ft (5948.8)

5]

2. 4QR58M 8)

w

E-%

[4,]

o

SM
(igtRh

density taken
at 6.0 ft.

6.2 ft (5944.0)

= @0 @ ~
IR I N A O P N AN O T IO A O A

1

12—

13'-'_
14
15—

s(CL)

SP

16.0 ft (5934.2)

12.8 ft (5937.4) |

16

0.0 to 1.4 ft CLAYEY SAND: About 75% fine to medium sand; about 25%
fines with low plasticity, high dry strength, low toughness and slow
dilatancy; no reaction with HCI.

IN-PLACE CONDITION: Brown and dry, homogeneous and strong
cementation. Roots down to 3 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

1.4 to 2.4 ft POORLY GRADED SAND WITH SILT: About 90% fine to
medium sand; about 10% nonplastic fines with rapid dilatancy and no dry
strength; trace of coarse sand; maximum size, coarse sand; no reaction
with HCI.

IN-PLACE CONDITION: Tan and dry, homogeneous and weak
cementation. Roots down to 3.0 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

2.4t06.2 ft SILTY SAND: About 80% fine to coarse sand; about 20%
nonplastic fines with medium dry strength and rapid dilatancy; trace of hard,
subangular to subrounded, fine gravel; maximum size, 20mm; no reaction
with HCI.

IN-PLACE CONDITION: Brown, dry and homogeneous. Roots down to
3.0 feet.
In-place density overlaps stratigraphic unit.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

Total: 98.0 Ibf/ft*> 4.5% (83.3% compaction)

LAB TEST DATA: 52.8% fines, 46.6% sand, 0.6% gravel, LL=21.4, PI=
4.9, SPG=244

Maximum dry density= 117.7 Ibf/ft®, optimum water content= 12.3%
Laboratory classification is SILTY SANDY CLAY

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

6.2 to 12.8 ft SANDY LEAN CLAY: About 55% fines with low plasticity, low
toughness, high dry strength and no dilatancy; about 45% fine sand;
maximum size, fine sand; strong reaction with HCI.

IN-PLACE CONDITION: Brown, dry and homogeneous.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

12.8 to 16.0 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy and no dry strength; maximum size,
fine sand; no reaction with HCI.

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND HEAVY SAGE BRUSH.

DISCONTINUED HOLE DUE TO LIMIT OF EQUIPMENT.
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e LOG OF TEST PIT NO. TPR22B-14-38 SHEET 2 OF 2

Bureau of Reclamation
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5950.2

LOCATION: PIPELINE
COORDINATES: N 2,031,213 E 2,749,670 METHOD OF EXPLORATION: CASE 680L BACKHOE

APPROXIMATE DIMENSIONS: 12'x14'x16' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 9/24/2014
% PLUS 3in
z CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12
in in in

IN-PLACE CONDITION: White, dry, homogeneous and loose. Easy
excavation and sloughing below 12.8 feet.

EOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS:
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7-1336-A (1-86)

Bureau of Reciamation LOG OF TEST PIT NO. TPR22B-14-39

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 2,030,063 E 2,749,779
APPROXIMATE DIMENSIONS: 12'x14'x16'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5951.0

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/25/2014

METHOD OF EXPLORATION: CASE 680L BACKHOE

% PLUS 3in
(BY VOLUME)

3-
5
in

5-
12
in

PLUS
12
in

s CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL
o GROUP
5 SYMBOL (SEE USBR 5000, 5005)
4 s(CL) 0.0 to 1.3 ft SANDY LEAN CLAY: About 70% fines with low plasticity, low
i (5949.7) toughness, high dry strength and slow dilatancy; about 30% fine sand;
" maximum size, medium sand; strong reaction with HCI.
. CL
2 (visual) IN-PLACE CONDITION: Brown to gray, dry and blocky. Firm consistency
il (CL)s (lab and lots of roots. Calcium carbonate stringers and nodules. Roots down
3 class) to 6.0 feet.
il GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
4 1.3 10 9.6 ft LEAN CLAY: About 80% fines with medium plasticity, medium
H toughness, high dry strength and no dilatancy; about 10% fine sand;
maximum size, fine sand; strong reaction with HCI.
5-1  In-place

at 6.0 ft.

9.6 ft (5941.4)

density taken | |N-PLACE CONDITION: Brown, moist and homogeneous. Hard

consistency. Calcium carbonate stringers and nodules. Roots down to 6.0
feet.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

Total: 83.7 Ibf/ft* 14.3% (79.3% compaction)

LAB TEST DATA: 84.2% fines, 15.7% sand, 0.1% gravel, LL= 41.0, Pl=
21.5, SPG=2.37

Maximum dry density= 105.6 Ibf/ft*, optimum water content= 19.8%
Laboratory classification is LEAN CLAY WITH SAND

B NG TR R TN Poaisine b Al €388 about 30%

SM

nonplastic fines with no dry strength and rapid dilatancy; maximum size,
medium sand; no reaction with HCI.
IN-PLACE CONDITION: Reddish brown, moist and homogeneous. Weak
cementation.

Corrosion Two gallon bag corrosion sample taken at 10.0 feet.

sample taken
at 10.0 ft. GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
116.0 ft (5935.0) B

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, HEAVY SAGE BRUSH, GREASEWOOD

AND TAMARISK. DISCONTINUED HOLE DUE TO LIMIT OF EQUIPMENT.
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Errem o Redbmation LOG OF TEST PIT NO. TPR22B-14-40 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: PIPELINE GROUND ELEVATION: 5969.9
COORDINATES: N 2,028,911 E 2,749,941 METHOD OF EXPLORATION: CASE 680L BACKHOE
APPROXIMATE DIMENSIONS: 12'x14'x16' LOGGED BY: P. GARDNER
DEPTH TOWATER: NE DATE: NA DATE EXCAVATED: 9/25/2014

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12
in in in

i s(CL) 0.0 to 1.4 ft SANDY LEAN CLAY: About 60% fines with medium plasticity,
1 medium toughness, high dry strength and no dilatancy; about 40% fine to

i 1.4 ft (5968.5) | medium sand; maximum size, medium sand; weak reaction with HCI. |
.41 SM IN-PLACE CONDITION: Brown, dry and homogeneous. Hard consistency

i and excavated in blocky chunks. Calcium carbonate stringers and nodules.
] GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) -

1 1.4 to0 16.0 ft SILTY SAND: About 75% fine to medium sand; about 25%
4 nonplastic fines with low dry strength and rapid dilatancy; trace of hard,

il subrounded, fine gravel; maximum size, 20mm; weak reaction with HCI.
5 IN-PLACE CONDITION: Light brown to tan, dry, lensed and stratified.

1 Lenses of coarse POORLY GRADED SAND that vary from 2 to 6 inches in
6 — width and from 2 feet to the length of the trench. Weak cementation.

Calcium carbonate stringers and nodules.

[ IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

- Total: 94.1 Ibfift® 2.7% (79.4% compaction)
g LAB TEST DATA: 26.5% fines, 73.2% sand, 0.3% gravel, LL= NA, PI= NP,

1 In-place SPG=2.22

1 density taken Maximum dry density= 118.5 Ibf/ft?, optimum water content= 10.7%
°1 at6.0ft Laboratory classification is SILTY SAND
e GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
11—
12—
13
14
15—
. 116.0 ft (5953.9) B - | )

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH AND GREASE WOOD.

DISCONTINUED HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-42

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 2,026,204 E 2,750,278
APPROXIMATE DIMENSIONS: 12'x14'x17'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5997.0

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/25/2014

METHOD OF EXPLORATION: CASE 680L BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |PLUS|
= SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12

in in in

] SM 0.0to 6.3 ft SILTY SAND: About 75% fine to medium sand; about 25%
1] nonplastic fines with medium dry strength and slow dilatancy; trace of

il hard, flat, fine to coarse gravel; maximum size, 30mm,; no reaction with
, ] HCI.

1 In-place IN-PLACE CONDITION: Brown, dry and lensed. Lenses and pockets of
3 density taken coarse POORLY GRADED SAND that are about 8 inches in width and up

1 " at6.0ft to 3 feet in length. Strong cementation. Roots down to 8.0 feet.

0 RN VA RET S Tl O Y O A B

+17.0 ft (5980.0)

6.3 ft (5990.7)
SM

In-place density overlaps stratigraphic units.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

Total: 93.8 Ibf/ft® 3.6% (82.6% compaction)

LAB TEST DATA: 30.2% fines, 69.8% sand, 0.0% gravel, LL= NA, Pl= NP,
SPG=2.64

Maximum dry density= 113.6 Ibf/ft>, optimum water content= 13.6%
Laboratory classification is SILTY SAND

/

6B @1 OCOGHSITER FREDA TADNut @0 tdmasahtyuabou{ @8t nonplastic
fines with high dry strength and rapid dilatancy; maximum size, medium
sand; no reaction with HCI.

IN-PLACE CONDITION: Brown, dry and lensed with POORLY GRADED
SAND. Strong cementation. Roots down to 8.0 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH AND JUNIPER.
DISCONTINUED HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86

Buroas of Recismation LOG OF TEST PIT NO. TPR22B-14-43 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: PIPELINE GROUND ELEVATION: 6060.0
COORDINATES: N 2,025,296 E 2,750,343 METHOD OF EXPLORATION: CASE 680L BACKHOE
APPROXIMATE DIMENSIONS: 12'x15'%x15.8' LOGGED BY: J. GILBERT
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 10/16/2014

% PLUS 3 in

Z CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
o GROUP 3-15- [PLUS
o SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12

in in in

1 SP-SM 0.0 to 6.7 ft POORLY GRADED SAND WITH SILT: About 90% fine to
medium sand; about 10% nonplastic fines with low dry strength and rapid
dilatancy; no reaction with HCI.

IN-PLACE CONDITION: tanin color, dry.

T I |

s IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

1 Total: 103.4 Ibf/ft* 2.0% (88.5% relative compaction)
N LAB TEST DATA: 6.9% fines, 86.9% sand, 6.2% gravel, LL= NA, PI= NP,
4~ SPG=2.65
I Maximum dry density= 116.9 Ibf/ft®, optimum water content= N/A%
Laboratory classification is POORLY GRADED SAND WITH SILT

] GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

| 6.7 ft (6053.3)

(SP-SM)g 6.7 10 9.9 ft POORLY GRADED SAND WITH SILT AND GRAVEL: About
70% fine to coarse sand; about 20% fine to coarse gravel, maximum size,
70mm; about 10% nonplastic fines with rapid dilatancy, and no dry
strength; no reaction with HCI.

©

IN-PLACE CONDITION: Unconsolidated subrounded to subangular

9.9 ft (6050.1) | 9ravels dry.

SP GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

9.9 to 12.2 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy and no dry strength; maximum size,
i fine sand; no reaction with HCI.

—
o

-
-

12 12'2—ﬂ(§047ﬁ- IN-PLACE CONDITION: Dry and homogeneous and no cementation, easy =
7 (SP)g excavation.

] GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) )
] 12.2 to 15.8 ft POORLY GRADED SAND WITH GRAVEL: About 75% fine

147 to coarse sand; about 20% fine to coarse gravel, maximum size, 80mm,
N about 5% nonplastic fines with rapid dilatancy, and no dry strength; no
15 reaction with HCI.

!

115.8 #(6044.2)|  |N-PLACE CONDITION: Subrounded to subangular gravels, dry.
\Q@QI____O_Q_I__C INTERPRETATION: Quaternary Alluvium (Qal) /

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH. DISCONTINUED HOLE
DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-44

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,023,858 E 2,750,425

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6080.1

METHOD OF EXPLORATION: CASE680L BACKHOE

APPROXIMATE DIMENSIONS: 12'x15'x12' LOGGED BY: J. GILBERT
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 10/16/2014
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
g GROUP 3-|5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12
in in in
y SM 0.0 to 5.2 ft SILTY SAND: About 85% fine to medium sand; about 15%
] nonplastic fines with medium dry strength and slow dilatancy; no reaction
1 — with HCL.
. IN-PLACE CONDITION: Brown, dry.
27 GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
5
4
5 5.2 ft (6074.9)
1 SP-SM 5.2 to 12.0 ft POORLY GRADED SAND WITH SILT: About 90% fine to
i (visual) SP medium sand; about 10% nonplastic fines with low dry strength and rapid
] (lab classif) dilatancy; no reaction with HCI.

I}

@©

VRS B T (N Vet T =

0

12.0 t (6068.1)

IN-PLACE CONDITION: Brown to tan and dry, becoming slightly moist
below 10.2 feet.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

Total: 100.2 Ibf/ft® 4.0% (94.2% relative compaction)

LAB TEST DATA: 4.7% fines, 95.3% sand, 0.0% gravel, LL= NA, PI= NP,
SPG=2.63

Maximum dry density= 106.4 Ibf/ft®, optimum water content= N/A%
Laboratory classification is POORLY GRADED SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATION CONSISTS SAGE BRUSH. DISCONTINUED HOLE DUE TO
SLOUGHING STARTING AT 10.0 FEET.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-46

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,021,692 E 2,750,396
APPROXIMATE DIMENSIONS: 12'x18'x14.7'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6092.6

LOGGED BY: P. GARDNER
DATE EXCAVATED: 8/25/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- [pLUS
a SYMBOL (SEE USBR 5000, 5005) 5 112 | 12

in in in
R SM 0.0 to 4.0 ft SILTY SAND: About 80% fine sand; about 20% fines with no
1 plasticity, low dry strength and slow dilatancy; maximum size, fine sand; no
reaction to HCI.
2 —i
& IN-PLACE CONDITION: Light brown and dry, loose consolidation.
53 Calcium carbonate stringers and nodules below 3.6 feet. Roots in the
i upper 2.0 feet of excavation. Easy excavation.
- 4.0 ft (6088.6) )
4] = GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) T
3 SP 4.0 to 8.8 ft POORLY GRADED SAND: About 95% predominantly fine
5 sand: about 5% fines with no plasticity, no dry strength and rapid dilatancy;
= trace of gravel; maximum size, 25mm; no reaction to HCL.
6-{ In-place
b densify taken IN-PLACE CONDITION: Tan and dry, loose consolidation, trace of peat.
. at6.0ft Lenses of 2 x 10 inch medium to coarse POORLY GRADED SAND.
’: IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
8 ] Total: 107.0 Ibf/ft* 1.1% (98.7% relative compaction)
-1 8.8 ft (6083.8) LAB TEST DATA: 3.9% fines, 94.4% sand, 1.7% gravel, LL= NA, PI= NP,
9 |\ SPG=265 o
] SM Maximum dry density= 108.4 Ibf/ft*, optimum water content= NA%
10 Laboratory classification is POORLY GRADED SAND
11__— Corrosion GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
{ sample taken 8.8to 13.7 ft SILTY SAND: About 80% fine sand; about 20% fines with no
1 at10.0ft. plasticity, low dry strength, slow dilatancy; maximum size, fine sand; no
12 reaction to HCI.
13—-
113.7 # (6078.9)|  IN-PLACE CONDITION: Light brown and dry, loose consolidation.
14_‘; 40‘9]—9 %E —'\Two gallon bag corrosion sample taken at 10.0 feet.
=" \GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
13.7 to 14.7 ft SANDSTONE: Fine to medium grained sandstone. Dark
brown and brown to tan in color. Moderately to slightly weathered (W4) and
very soft (H7), becoming moderately hard (H4) at 14.5 feet. Thinly bedded
and recovered from backhoe generally in 2 x 12 x 12 inch pieces. Mica
present. None to weak reaction with HCL.
GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH AND JUNIPER .
DISCONTINUED HOLE DUE TO REFUSAL ON BEDROCK.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-47

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,020,522 E 2,750,401

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6078.4

METHOD OF EXPLORATION: CASE 580N BACKHOE

APPROXIMATE DIMENSIONS: 12'x17'x15.4' LOGGED BY: P. GARDNER
DEPTH TOWATER: NE DATE: NA DATE EXCAVATED: 8/25/2014
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12
in in in

i SM 0.0 to 15.4 ft SILTY SAND: About 85% predominantly fine sand; about tr
. (visual) 15% fines with no plasticity, low dry strength and rapid dilatancy; trace of

g SP-SM coarse sand, gravel and cobbles; cobbles are subrounded and hard,

1 (lab class) maximum size, 100mm; no reaction to HCI.
2 p_—

hi IN-PLACE CONDITION: Brown to tan, dry, homogeneous. Roots in the

3 upper 2.0 feet of excavation. Weak cementation and easy excavation.
3 —

i IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
4] Total: 102.9 Ibf/ft* 1.9% (92.0% compaction)

g LAB TEST DATA: 12.0% fines, 87.8% sand, 0.2% gravel, LL= NA, PiI= NP,

N SPG=2.63
5 — Maximum dry density= 111.9 Ibf/ft®, optimum water content= 11.3%

] Laboratory classification is POORLY GRADED SAND WITH SILT
6] GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
7 ]

In-place
density taken

8 at6.0 ft.

o
P T TR A |

"7115.4 ft (6063.0)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND SAGE BRUSH. DISCONTINUED

HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-48

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,019,384 E 2,750,347
APPROXIMATE DIMENSIONS: 12'x17'x16.3'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6121.2

LOGGED BY: P. GARDNER
DATE EXCAVATED: 8/26/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3in
z CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12
in in in

3 SM 0.0 to 16.3 ft SILTY SAND: About 85% fine to coarse sand, subangular tr
7 and hard; about 15% nonplastic fines with no dry strength and rapid

] dilatancy; trace of hard, angular to subrounded, fine to coarse gravels;

N trace of hard, angular cobbles; max size, 200mm; no reaction to HCL
2 —

] IN-PLACE CONDITION: Brown to tan, moist, homogeneous except for a 2
3] x 3 foot long lens of POORLY GRADED SAND at depth of 3.2 feet. Easy

] excavation.
4-: IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

=4 Total: 100.3 Ibf/ft* 4.0% (87.4% compaction)
g LAB TEST DATA: 17.3% fines, 82.6% sand, 0.1% gravel, LL= NA, PI= NP,

2 SPG=2.61

e Maximum dry density= 114.7 Ibf/ft*, optimum water content= 10.0%
6 Laboratory classification is SILTY SAND
7 - GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
. In-place

density taken
at6.0 ft.

—_
o

o
p e by by b bbby by g 1

-
-

N
]
]

16-]16.3 ft (6104.9)|

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND SAGE BRUSH. DISCONTINUED
HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-50

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,016,957 E 2,750,694
APPROXIMATE DIMENSIONS: 6'x12'x6.8'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6185.5

LOGGED BY: P. GARDNER
DATE EXCAVATED: 9/25/2014

METHOD OF EXPLORATION: CASE 680L BACKHOE

3.0 ft (6182.5)

nonplastic fines with medium dry strength and rapid dilatancy; trace of hard,
angular, medium to coarse sand; maximum size, coarse sand, strong
reaction with HCI.

IN-PLACE CONDITION: Reddish brown, dry and homogeneous. Strong
cementation. Roots down to 6.8 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- |pLUs
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12
in in in
SM 0.0to 3.0 ft SILTY SAND: About 75% predominantly fine sand; about 25%

SP-SM

| 6.0t (6179.5)

3.0t0 6.0 ft POORLY GRADED SAND WITH SILT: About 90%
predominantly fine sand; about 10% nonplastic fines with no dry strength
and rapid dilatancy; trace of hard, subangular, medium to coarse sand;
maximum size, coarse sand; no reaction with HCI.

IN-PLACE CONDITION: Light brown and tan, dry and lensed with
POORLY GRADED SAND. Weak cementation. Roots down to 6.8 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

{SANDSTONE

16.81(6178.7)

6.0 to 6.8 ft SANDSTONE: Fine grained sandstone. Reddish brown in
color. Intensely weathered (W7) and soft (H6). Joints contain calcium
carbonate and roots. Excavated in 6 inch blocky chunks; strong reaction
with HCI.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH. DISCONTINUED HOLE
DUE TO REFUSAL ON BEDROCK.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-51

SHEET 1 OF 2

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 2,015,742 E 2,750,704
APPROXIMATE DIMENSIONS: 12'x17'x14.8'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6203.2

LOGGED BY: P. GARDNER
DATE EXCAVATED: 8/27/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12

in | in in
] SM 0.0 to 7.5 ft SILTY SAND: About 85% fine sand; about 15% nonplastic
(visual) fines with no dry strength and rapid dilatancy; maximum size, fine sand;
¥ SP-SM weak reaction with HCI.
- (lab class) _
g IN-PLACE CONDITION: Light brown, dry, homogeneous and moderately
2] cemented.
i IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
3 Total: 98.1 Ibf/ft® 2.0% (95.3% compaction)
1 In-place LAB TEST DATA: 91.1% sand, 8.9% fines, 0.0% gravel, LL= NA, Pl= NP,
{ density taken SPG=2.65 _ .
4 at6.0 ft. Maximum dry density= 102.9 Ibf/ft®, optimum water content= 14.0%
i Laboratory classification is POORLY GRADED SAND WITH SILT
5| GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
-
7]
17.5f(6195.7) | N B |
. SM 7.5to 13.0 ft SILTY SAND: About 75% fine to medium sand; about 25%
. nonplastic fines with high dry strength and slow dilatancy; maximum size,
7 medium sand; strong reaction to HCI.
7 IN-PLACE CONDITION: Brown, dry, homogeneous and strong
= cementation. Calcium carbonate stringers and root casts. Hard to
Pral excavate. Recovered in blocky chunks.
. GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
11—
12-
) 13.0 ft(6190.2) | - 1
i OSP-SMk 13.0 to 14.8 ft POORLY GRADED SAND WITH SILT: About 90% fine to
i n‘T sack coarse sand: about 10% nonplastic fines with no dry strength and rapid
14 Sa:,:?lz (t_)aﬁen dilatancy; maximum size, coarse sand; no reaction with HCL.
]14.8 1 (6188.4)| |N.-P| ACE CONDITION: Tan, dry and weak cementation

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH AND JUNIPER.
DISCONTINUED HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86

Bureau of(Rec|;mation LOG OF TEST PIT No- TPR22B'1 4-51 SHEET 20F2
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: PIPELINE GROUND ELEVATION: 6203.2
COORDINATES: N 2,015,742 E 2,750,704 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 12'x17'x14.8' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 8/27/2014

% PLUS 3in
E CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
% GROUP 3-| 5- |pLUS
a SYMBOL (SEE USBR 5000, 5005) 5 112 | 12
in in in

One gallon sack sample TPR22-57 taken at 14.0 feet. Hole sloughed
below 13.0 feet.

LAB TEST DATA: 92.4% sand, 7.6% fines, 0.0% gravel, LL= NA, Pl= NP,

SPG=2.63
Laboratory classification is POORLY GRADED SAND WITH SILT

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) _

COMMENTS:
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7

-1336-A (1-86)

Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-52B

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE
COORDINATES: N 2,014,592 E 2,750,610

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6202.7

METHOD OF EXPLORATION: CASE 580N BACKHOE

APPROXIMATE DIMENSIONS: 12'x14'x16.2' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 8/27/2014
% PLUS 3 in
z CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |pLus
. SYMBOL (SEE USBR 5000, 5005) 5 112 ] 12
in in in
J SM 0.0to 16.2 ft SILTY SAND: About 85% predominantly fine sand; about
15% fines with no plasticity, medium dry strength and rapid dilatancy;
L maximum size, medium sand; none to strong reaction with HCI.
S IN-PLACE CONDITION: Brown and dry, moderately cemented. Trace of
. calcium carbonate nodules. Calcium carbonate stringers below 6.0 feet.
1 Roots in the upper 1.5 feet.
3 _—
7] Two gallon bag corrosion sample taken at 10.0 feet.
4] IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
] Total: 99.1 Ibf/ft® 3.8% (88.0% compaction)
. LAB TEST DATA: 67.5% sand, 32.5% fines, 0.0% gravel, L= NA, PI= NP,
5 SPG=2.66
- Maximum dry density= 112.6 Ibf/ft*, optimum water content= 12.0%
6 ] Laboratory classification is SILTY SAND
—: GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
"1 In-place
"| density taken
g—{ at6.0ft
1 Corrosion
| sample taken
°-1 at10.0ft
10—
11—:
12—h
13_"
14—
15—t
16-116.2 ft (6186.5)

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE BRUSH AND GRASSES. DISCONTINUED

HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-54B

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,012,009 E 2,750,210

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6181.5

METHOD OF EXPLORATION: CASE 580N BACKHOE

APPROXIMATE DIMENSIONS: 14'x17'x14.9' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 8/27/2014
% PLUS 3 in
T CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- [PLUS
o SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12
in in in
] SM 0.0 to 5.8 ft SILTY SAND: About 80% fine to medium sand; about 20%
= fines with no plasticity, low dry strength and rapid dilatancy; trace of hard,
] subrounded coarse gravel; maximum size, 50mm; no reaction to HCI.
ii IN-PLACE CONDITION: Brown and dry, moderately cemented and
2 homogeneous. Calcium carbonate stringers and nodules. Roots and root
i casts throughout interval.
ey GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
4=
5
158f@176.7) | - - -
1 SM 5.8 to 14.9 ft SILTY SAND: About 75% fine to medium sand; about 25%
-] fines with no plasticity, high dry strength and slow dilatancy; maximum size,
] medium sand; strong reaction to HCI.
- IN-PLACE CONDITION: Tan to brown, dry, moderately cemented.
. Calcium carbonate stringers and nodules. Root casts present.
d IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
- Total: 110.1 Ibf/ft® 3.6% (92.6% compaction)
i LAB TEST DATA: 70.8% sand, 28.3% fines, 0.9% gravel, LL= NA, Pi= NP,
- SPG= 2.66
1ol In-ol Maximum dry density= 118.9 Ibf/ft?, optimum water content= 11.4%
) ~‘n-pace Laboratory classification is SILTY SAND
density taken
L] aeot GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
12
13—
14—-
114.9 ft (6166.6)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH AND JUNIPER.
DISCONTINUED HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-62

SHEET 1 OF 2

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 2,002,708 E 2,747,827

PROJECT: Navajo Gallup Water Supply Project

GROUND ELEVATION: 6232.0

METHOD OF EXPLORATION: CASE 580N BACKHOE

APPROXIMATE DIMENSIONS: 12'x17'x12.2' LOGGED BY: P. GARDNER
DEPTH TOWATER: NE DATE: NA DATE EXCAVATED: 8/27/2014
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- JpLus
Q SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12
in in in

1 SM 0.0 to 2.4 ft SILTY SAND: About 75% fine to medium sand; about 25%

- nonplastic fines with low dry strength and rapid dilatancy; maximum size,

4 medium sand; no reaction to HCI.
1 t IN-PLACE CONDITION: Brown and dry, homogeneous and weak

| cementation. Roots down to 1.5 feet.

i GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
2 p—

1 2.4 ft (6229.6)

__ SM 2.4 t0 11.6 ft SILTY SAND: About 85% fine to medium sand; about 15%
. nonplastic fines with low dry strength and rapid dilatancy; maximum size,

| medium sand; strong reaction to HCI.

i IN-PLACE CONDITION: Light gray and white, dry, homogeneous and

i moderately cemented. Large veins and nodules of calcium carbonate.
4 Veins can be 12 inches long by 0.5 inches wide.

_- IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

| Total: 98.7 Ibf/ft*> 3.0% (88.5% compaction)

LAB TEST DATA: 19.6% fines, 80.4% sand, 0.0% gravel, LL= NA, Pl= NP,

7 SPG= 2.61

i Maximum dry density= 111.5 Ibf/ft®, optimum water content= 13.3%

7 Laboratory classification is SILTY SAND
e6— In-place GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

- density taken

at 6.0 ft.

7 —
8 —
9 —

BOMMENTS: SURFACE VEGETATION CONSISTS OF SAGE BRUSH AND GRASSES. DISCONTINUED
HOLE DUE TO REFUSAL ON BEDROCK.




G101

7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-62

SHEET 2 OF 2

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 2,002,708 E 2,747,827
APPROXIMATE DIMENSIONS: 12'x17'x12.2'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6232.0

LOGGED BY: P. GARDNER
DATE EXCAVATED: 8/27/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

12.0 to 12.2 ft SANDSTONE: Dark gray and fine grained. Hard (H3),
difficult to break with a heavy hammer blow and slightly weathered (W4).

Calcium carbonate veneer observed.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 112 ] 12

in in in

In-place
1 density taken
15 at6.0ft.
111.6 ft (6220.4) .
112.&kkBRED.0)|  11.6 to 12.0 ft SHALE: Light gray to dark gray. Slightly weathered (W4)
e and soft (H6). Fissile and can have calcium carbonate veneer. Slakes — 1 T |
SA"!Igssz?NE rapidly in field test at natural moisture content.
(6219.8) GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

COMMENTS:




G10z

i —— LOG OF TEST PIT NO. TPR22B-14-75 SHEET 1 OF 2

FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: PIPELINE GROUND ELEVATION: 6408.7
COORDINATES: N 1,987,945 E 2,742,547 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 13'x18'%x17' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 8/28/2014

% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |pLUS
a SYMBOL (SEE USBR 5000, 5005) 5 [ 12| 12

in in in

il SM 0.0 to 6.2 ft SILTY SAND: About 85% predominantly fine sand; about 15%
i nonplastic fines with medium dry strength and rapid dilatancy; maximum
size, medium sand; no reaction to HCI.

IN-PLACE CONDITION: Brown and dry, homogeneous and moderate
cementation. Roots down to 2.0 feet.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

Total: 104.5 Ibf/ft® 2.8% (102.2% compaction)

LAB TEST DATA: 8.1% fines, 91.9% sand, 0.0% gravel, LL= NA, Pi= NP,
SPG=2.63

Maximum dry density= 102.2 Ibf/ft*, optimum water content= 9.4%
Laboratory classification is POORLY GRADED SAND WITH SILT

[4)]
1

w
Lobos by v by b s

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

6 - 6.2 ft (6402.5) S -
1 SP-SM 6.2 to 15.0 ft POORLY GRADED SAND WITH SILT: About 90%
7 predominantly fine sand; about 10% nonplastic fines with low dry strength
N and rapid dilatancy; maximum size, medium sand; no reaction to HCI.
7] IN-PLACE CONDITION: Light brown to brown, dry, homogeneous and
] weak cementation. In-place density test may overlap soil horizons.
9 -
i IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
i Total: 104.5 Ibf/ft® 2.8% (102.3% compaction)
10— LAB TEST DATA: 91.9% sand, 8.1% fines, 0.0% gravel, LL= NA, PI= NP,
] In-place SPG= 2.63
1) der;flftsyotaﬂken Maximum dry density= 102.2 Ibf/ft?, optimum water content= 9.4%
i ~ Laboratory classification is POORLY GRADED SAND WITH SILT
12 GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
13—-
14:
115.0 t (6393.7) - B

JSANDSTONE| 15.0to 17.0 ft SANDSTONE: Fine to medium grained sandstone. Brown

1 to red and white in color. Very soft (H7) and very intensely weathered

g (W8). Excavated material is very soft and can be described using the
117,01t (6391.7) Hg;rf_‘led Soil Classification System as "POORLY GRADED SAND" with very
COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE BRUSH AND GRASSES. DISCONTINUED
HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-88)
Bureau of Rectamation

LOG OF TEST PIT NO. TPR22B-14-75

SHEET 2 OF 2

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 1,987,945 E 2,742,547

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6408.7

METHOD OF EXPLORATION: CASE 580N BACKHOE

APPROXIMATE DIMENSIONS: 13'x18'x17' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 8/28/2014
% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
o GROUP 3- | 5- [pLUS
a SYMBOL (SEE USBR 5000, 5005) 5 [ 12 | 12
in in in

consistency. Calcium carbonate stringer and iron oxide staining observed.
Strong reaction with HCI.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

COMMENTS:
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-79B

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 1,983,933 E 2,740,342
APPROXIMATE DIMENSIONS: 10'x18'x16.3'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6460.2

LOGGED BY: P. GARDNER
DATE EXCAVATED: 8/28/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- [PLUS
o SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12

In In n

3 s(CL) 0.0 to 11.2 ft SANDY LEAN CLAY: About 55% fines with medium
- (visual) plasticity, medium toughness, no dilatancy and high dry strength; about
{ (CL-ML)s 45% fine sand; maximum size, fine sand; weak to strong reaction with HCI.
I lass
g% (lab class) IN-PLACE CONDITION: Reddish brown and dry. Homogeneous and very
- hard consistency. Calcium carbonate stringers present. Hard to excavate.
i Field dispersion test determined non-dispersive. Roots down to 2.8 feet.
3 p—
i IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
i Total: 94.7 Ibf/ft® 5.9%. (84.2% compaction)
4] LAB TEST DATA. 78.3% fines, 21.7% sand, 0.0% gravel, LL= 24.8, Pl=
J 6.6, SPG=2.66
{1 In-place Maximum dry density= 112.5 Ibf/ft®, optimum water content= 13.8%
e den?gy OtafItken Laboratory classification is SILTY CLAY WITH SAND
4 at6.0ft
s Corrosion GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
] sample taken
- at10.0ft

-11.2 ft (6449.0)
] SM

~116.3 ft (6443.9)

11.2 t0 16.3 ft SILTY SAND: About 80% fine sand; about 20% nonplastic
fines with low dry strength and rapid dilatancy; maximum size, fine sand;
weak reaction to HCI.

IN-PLACE CONDITION: Light brown and dry, homogeneous and weak
cementation. Calcium carbonate stringers present.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE BRUSH AND GRASSES. DISCONTINUED

HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-114 SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 1,982,697 E 2,739,424
APPROXIMATE DIMENSIONS: 12'x18'x12.9'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6490.9

METHOD OF EXPLORATION: CASE 580N BACKHOE
LOGGED BY: P. GARDNER

DATE EXCAVATED: 8/28/2014

Maximum dry density= 113.0 Ibf/ft®, optimum water content= 13.8%

% PLUS 3in
= [CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
% GROUP 3- | 5- |pLus
o SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12

in in in

] SM 0.0 to 2.0 ft SILTY SAND: About 80% fine to medium sand; about 20%

] nonplastic fines with medium dry strength and slow dilatancy; maximum
1 size, medium sand; no reaction to HCI.

] 50 ft (6488.9 IN-PLACE CONDITION: Brown and dry, homogeneous and moderate
24— ) (6488.9) |  ementation. Roots down to 2.8 feet.

1 SC (visual) \ _

1 s(CL) (lab GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) -
3.0 class) 2.0t0 9.8 ft CLAYEY SAND: About 70% fine sand; about 30% fines with

- low plasticity, low toughness, no dilatancy and high dry strength; maximum

- size, fine sand; strong reaction with HCI.
] IN-PLACE CONDITION: Brown, dry and homogeneous. Hard consistency.

- Calcium carbonate stringers observed.
5] IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

1 In-of Total: 89.5 Ibf/ft?, 6.0%. (79.2% compaction)

4  'n-place LAB TEST DATA: 69.6% fines, 30.4% sand, 0.0% gravel, LL= 26.9, PI=
s | density taken .

1 at6oft 8.9, SPG=2.63

~
1

| Y G [ ST,

19.8 ft (6481.1)

Laboratory classification is SANDY LEAN CLAY
GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

°“ISANDSTONE

11— Corrosion
| sample taken
|l at10.0ft

12—

112.9 ft (6478.0)

9.8 to 12.9 ft SANDSTONE: Brown, white, red to tan. Fine to medium
grained sandstone. Very soft (H7) and may be classified as "POORLY
GRADED SAND" using the Unified Soil Classification System. Very
intensely weathered (W8) to decomposed (W9). Excavated in powder and
1 x 2 x 5 inch chunks. Iron oxide staining present. Strong reaction to HCI.

Two gallon bag corrosion sample taken at 10.0 feet.

| GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE BRUSH AND GRASSES. DISCONTINUED
HOLE DUE TO REFUSAL ON BEDROCK.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-115

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 1,981,684 E 2,738,789

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6502.8

METHOD OF EXPLORATION: CASE 580N BACKHOE

APPROXIMATE DIMENSIONS: 10'x18'x10" LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 8/28/2014
% PLUS 3in
E CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |PLUS
aQ SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12
in in in
i SM 0.0to 9.6 ft SILTY SAND: About 70% fine sand; about 30% nonplastic
1  (visual) fines with medium dry strength and slow dilatancy; maximum size, fine
L) s(CL) sand; strong reaction to HCI.
- (lab class)
IN-PLACE CONDITION: Brown and dry, homogeneous and strong
2 cementation. Roots down to 3.0 feet. Calcium carbonate veins and
il nodules throughout interval.
3] IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
i Total: 97.7 Ibf/ft® 5.6% (85.4% compaction)
~ LAB TEST DATA:; 50.7% fines, 49.3% sand, 0.0% gravel, LL=24.4, PI=
43 7.1, SPG= 2.62
4 In-place Maximum dry density= 114.4 |bf/ft®, optimum water content= 13.0%
density taken Laboratory classification is SANDY LEAN CLAY
5 eed
1l at6.0ft
- GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
6=
7|
8 -
o)
11 9.6 ft (6493.2) B
10-{SANDSTONE| 9.6 to 10.0 ft SANDSTONE: Brown, gray, orange and white in color. Fine
10.0 ft to coarse grained sandstone. Very soft (H7) and may be classified as
(6492.8) "POORLY GRADED SAND" using the Unified Soil Classification System.
Very intensely weathered (W8) to decomposed (W9). Excavated in powder
and 1 x 2 x 5 inch chunks. Strong reaction to HCI.
GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE BRUSH AND GRASSES. DISCONTINUED
HOLE DUE TO REFUSAL ON BEDROCK.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-116

SHEET 1 OF 2

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 1,980,683 E 2,738,161
APPROXIMATE DIMENSIONS: 12'x18'x14.9'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6528.9

LOGGED BY: P. GARDNER
DATE EXCAVATED: 8/29/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
E CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- [PLUS
o SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12
in in in
1 SM/SC 0.0 to 14.2 ft SILTY SAND/ CLAYEY SAND: About 75% fine sand; about
1 (visual) 25% fines with low plasticity, medium dry strength, slow dilatancy and low
] s(ML) toughness; maximum size, fine sand; weak reaction to HCL.
1 (lab class)
i IN-PLACE CONDITION: Brown and dry, homogeneous and strong
. cementation. Roots down to 3.0 feet. Calcium carbonate stringers.
Sl IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
. Total: 94.8 Ibf/ft® 5.6% (84.7% compaction)
i LAB TEST DATA: 50.7% fines, 49.3% sand, 0.0% gravel, LL=22.9, PI=
4— 3.8, SPG=2.66
= Maximum dry density= 111.9 Ibf/ft*, optimum water content= 14.5%
i Laboratory classification is SANDY SILT
5 —
i GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
o=l
F In-place
7] density taken
4 at6.0ft
8 —
g _-
10}
11—
12—:
13—:
14-{14.2 t (6514.7) i
ISANDSTONE| 14.2to 14.9 ft SANDSTONE: Brown, gray, orange and white in color. Fine
14.9 ft to coarse grained sandstone. Very soft (H7) and may be classified as
(6514.0) "POORLY GRADED SAND" using the Unified Soil Classification System.
Very intensely weathered (W8) to decomposed (W9). Excavated in powder

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE BRUSH AND GRASSES. DISCONTINUED
HOLE DUE TO REFUSAL ON BEDROCK.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-116

SHEET 2 OF 2

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 1,980,683 E 2,738,161

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6528.9

METHOD OF EXPLORATION: CASE 580N BACKHOE

APPROXIMATE DIMENSIONS: 12'x18'x14.9' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 8/29/2014
% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |pLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12
in in in

and T x5 x T2 inch chunks. Strong reaction 1o HCI.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

COMMENTS:
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-118

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 1,978,638 E 2,736,870
APPROXIMATE DIMENSIONS: 12'x14'x14.8'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6568.4

LOGGED BY: P. GARDNER
DATE EXCAVATED: 8/29/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-1]5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 ] 12

in in in

] SM 0.0to 14.8 ft SILTY SAND: About 75% fine sand; about 25% nonplastic
1 (visual) fines with low dry strength and rapid dilatancy; trace of hard, subrounded
= s(ML) and elongated gravel; maximum size, 30mm; weak reaction to HCI.
71 (lab class) .
- IN-PLACE CONDITION: Light brown and dry, homogeneous and strong
8 cementation. Roots down to 3.0 feet. Calcium carbonate stringers and
7] nodules.
3 —
by IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
I Total: 99.0 Ibf/ft* 5.0% (91.9% compaction)
4 LAB TEST DATA: 50.4% fines, 49.6% sand, 0.0% gravel, LL= NA, Pl= NP,
i SPG=2.65
. Maximum dry density= 107.7 Ibf/ft®, optimum water content= 15.0%
9 Laboratory classification is SANDY SILT
o] GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
7 - In-place
- density taken
1 at6.0ft
8 o
]
10—-
11 —-
12;
foe]
14—-
114.8 ft (6553.6) B

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND SAGE BRUSH. DISCONTINUED
HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-119

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 1,977,644 E 2,736,212
APPROXIMATE DIMENSIONS: 12'x14'x13.8'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6592.0

LOGGED BY: P. GARDNER
DATE EXCAVATED: 8/29/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- |pLUS
a SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12

in in in

s(CL) 0.0 to 6.5 ft SANDY LEAN CLAY: About 70% fines with medium plasticity,
. high dry strength, medium toughness and no dilatancy; about 30%

15 predominantly fine sand; trace of hard, fine gravel, maximum size, 10mm;
strong reaction to HCI.

2 IN-PLACE CONDITION: Gray and dry, homogeneous and very hard
consistency. Roots down to 1.8 feet. Field crumb test determined
non-dispersive. In-place density may overlap soil horizons.

3 In-_place

density 1aken | |N_PLAGE UNIT WEIGHT AND MOISTURE FROM 6.0 ft

PYIE (IR TR TN TR (NSNS U LY TN (SO [OF NS M TN

6.5 ft (65685.5)

Total: 89.5 Ibf/ft* 6.6% (77.3% compaction)

LAB TEST DATA: 64.4% fines, 35.6% sand, 0.0% gravel, LL=25.9, PI=
11.8, SPG= 2.65

Maximum dry density= 115.8 Ibf/ft?, optimum water content= 13.6%
Laboratory classification is SANDY LEAN CLAY

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SC

~

[(<]

(=]
U i o (T S S T SRR

10-{10.2 ft (6581.8)

6.5 to 10.2 ft CLAYEY SAND: About 55% fine sand; about 45% fines with
medium plasticity, high dry strength, medium toughness and no dilatancy;
maximum size, fine sand; strong reaction with HCI.

IN-PLACE CONDITION: Reddish brown and dry, homogeneous and
strong cementation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SC

7113.8 ft (6578.2)

10.2 to 13.8 ft CLAYEY SAND: About 55% fine to medium sand; about
45% fines with medium plasticity, medium dry strength, medium toughness
and no dilatancy; maximum size, medium sand; strong reaction to HCI.

IN-PLACE CONDITION: Gray in color, dry, homogeneous and strong
cementation. Calcium carbonate stringers present.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES WITH SPARSE SAGE BRUSH.
DISCONTINUED HOLE DUE TO REFUSAL ON STIFF CLAY.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-120

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE

COORDINATES: N 1,976,517 E 2,735,822
APPROXIMATE DIMENSIONS: 12'x14'x15.7"
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6616.2

LOGGED BY: P. GARDNER
DATE EXCAVATED: 8/29/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

=]

©

% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- [PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 112 ] 12

in in in

i s(CL) 0.0 to 12.2 ft SANDY LEAN CLAY: About 55% fines with medium plasticity,
;- (visual) SM high dry strength, medium toughness and no dilatancy; about 45% fine
1 (lab class) sand; maximum size, fine sand; strong reaction to HCI.
2 IN-PLACE CONDITION: Gray to light brown, dry, homogeneous and very
] hard consistency. Roots down to 4.0 feet.
3] Two gallon bag corrosion sample taken at 10.0 feet.
4] IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
hi Total: 94.4 Ibf/ft* 4.1% (80.3% compaction)
il LAB TEST DATA: 66.2% sand, 32.0% fines, 1.8% gravel, LL=19.7, Pl=
- density taken Maximum dry density= 117.6 lbf/ft*, optimum water content= 11.5%
s-] at6.0ft Laboratory classification is SILTY SAND
1 Corrosion )
1 sample taken GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
71 at10.0ft.

12-]12.2 ft (6604.0)
i SC

15.7 ft (6600.5)

12.2 to 15.7 ft CLAYEY SAND: About 55% fine sand; about 45% fines with
medium plasticity, high dry strength, medium toughness and no dilatancy;
maximum size, fine sand; strong reaction to HCI.

IN-PLACE CONDITION: Dark brown, dry, homogeneous and strong
cementation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES WITH SPARSE SAGE BRUSH.

DISCONTINUED HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-123

SHEET 1 OF 1

FEATURE: Reach 22B
LOCATION: PIPELINE
COORDINATES: N 1,972,957 E 2,735,815
APPROXIMATE DIMENSIONS: 12'x14'x13.6'

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6630.4

LOGGED BY: P. GARDNER

METHOD OF EXPLORATION: CASE 680N BACKHOE

DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 9/26/2014
% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
g GROUP 3- ] 5- [PLUS]
a SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12
in in in
] CL (visual) 0.0 to 4.2 ft LEAN CLAY: About 90% fines with medium plasticity, high
4 s(CL) (lab toughness, high dry strength and no dilatancy; about 10% fine sand; trace
1 class) of angular, coarse sand; maximum size, coarse sand; strong reaction with
i HCI.
1 One gallon ]
271 bag sample IN-PLACE CONDITION: Grayish brown, dry and blocky. Very hard

-~

(==}

w0

_
7

-
-

S
I

-
w
|

| taken at 2.0 ft.

consistency and hard to excavate. Calcium carbonate stringers below 2.7
and above 4.2 feet.
One gallon bag sample taken at 2.0 ft.

LAB TEST DATA: 84.1% fines, 15.9% sand, 0.0% gravel, LL=45.2, Pl=

|421(66262) | 275, SPG=269

1 spP-sM \Laboratory classification is LEAN CLAY WITH SAND

- (visual) GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

1 SM  (lab 4.2 to 13.6 ft POORLY GRADED SAND WITH SILT: About 90% fine to

|  class) medium sand; about 10% nonplastic fines with low dry strength and rapid
dilatancy; trace of coarse sand, fine and coarse gravel; maximum size,

i 30mm; no reaction with HCI.

B IN-PLACE CONDITION: Reddish brown and tan in color. Dry and

] homogeneous. Moderately cemented becoming strongly cemented below

] 12.0 feet and hard to excavate. Nodules containing fines 1 inch in diameter

] are found throughout the profile.

] In-place IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

| density taken | Total: 97 3 Ibf/ft* 3.6% (83.7% compaction)

1 atéo ft. LAB TEST DATA: 25.9% fines, 74.1% sand, 0.0% gravel, LL= N/A, PI=

] N/P, SPG=2.68
Maximum dry density= 116.2 Ibf/ft?, optimum water content= 11.5%

] Laboratory classification is SILTY SAND

: GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

13.6 ft (6616.8)

COMMENTS: SURFACE VEGETATION CONSISTS OF SPARSE SAGE AND GRASSES. DISCONTINUED
HOLE DUE TO REFUSAL ON WELL CEMENTED SOIL.




G11z3

BT el e hmation LOG OF TEST PIT NO. TPR22B-14-124 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: PIPELINE GROUND ELEVATION: 6626.5
COORDINATES: N 1,971,730 E 2,735,804 METHOD OF EXPLORATION: CASE 680N BACKHOE
APPROXIMATE DIMENSIONS: 12'x14'x11.7' LOGGED BY: J. GILBERT
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 10/15/2014
% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
o GROUP 3- | 5- |PLUS
o SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12
n n n

SC (visual) 0.0 to 7.2 ft CLAYEY SAND: About 60% fine sand; about 40% fines with
SC-SM low plasticity, no dilatancy, medium dry strength, medium toughness;
(lab class) maximum size, fine sand; no reaction with HCI

IN-PLACE CONDITION: Dry, dark brown in color, homogeneous, root casts
present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
Total: 96.8 Ibf/ft* 5.2% (81.7% compaction)

5 In-place LAB TEST DATA: 33.4% fines, 66.6% sand, 0.0% gravel, LL=20.1, PI=
density taken 4.8, SPG=2.64

at 6.0 ft, Maximum dry density= 118.5 Ibf/ft®, optimum water content= 11.6%

corrosion Laboratory classification is SILTY CLAYEY SAND
4 sample at

10.0 ft GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
5
6
7-7.2ft(6619.3) - - a
SM 7.2 to 11.7 ft SILTY SAND: About 80% fine sand; about 20% nonplastic

fines with rapid dilatancy, no dry strength; maximum size, fine sand; no
reaction with HCI.

|rl|||||[|||||||I;fllu!|]|‘|ll|;l|

IN-PLACE CONDITION: Tan in color, dry, homogeneous

H11.7 1t (6614.8)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH. DISCONTINUED HOLE
DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)

Bureau of Rectamation

LOG OF TEST PIT NO. TPR22B-14-126

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 1,969,380 E 2,735,941
APPROXIMATE DIMENSIONS: 12'x14'x14.6'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6600.9

LOGGED BY: J. GILBERT
DATE EXCAVATED: 10/15/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

~ L] (4] Y w N -
[N AN TSR N VAN NN [N ST TN SN U

(=]

©

5.5 ft (6595.4)

medium sand: about 10% nonplastic fines with low dry strength and rapid
dilatancy; trace of coarse sand, fine and coarse gravel; maximum size,
30mm; no reaction with HCL.

IN-PLACE CONDITION: Tan in color, homogeneous , dry.

1 (SP-SM)g 5.5 to 14.6 ft POORLY GRADED SAND WITH SILT AND GRAVEL: About
1 (visual) 70% fine to coarse sand; about 20% fine to coarse gravel, maximum size,
1 SP-SM (lab 60mm; about 10% nonplastic fines with rapid dilatancy, and no dry

o class) strength; no reaction with HCI.

i IN-PLACE CONDITION: unconsolidated subrounded to subangular gravel,
7] dry.

_— IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

] Total: 104.2 |bf/ft® 2.7% (92.1% relative compaction)

- LAB TEST DATA: 11.7% fines, 82.3% sand, 6.0% gravel, LL= N/A, PI=

1 , In-place NP, SPG= 2.43

| density taken | Mayimum dry density= 113.1 Ibf/it?, optimum water content= N/A%

] at6.0ft Laboratory classification is POORLY GRADED SAND WITH SILT

E GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

]14.6 ft (6586.3) - o -

% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-| 5- |PLUS|
a SYMBOL (SEE USBR 5000, 5005) 5 [ 12 | 12
in in in
SP-SM 0.0 to 5.5 ft POORLY GRADED SAND WITH SILT: About 90% fine to

COMMENTS: SURFACE VEGETATION CONSISTS OF SAGE BRUSH. DISCONTINUED HOLE DUE TO LIMIT

OF EQUIPMENT.




G11c

7-1336-A (1-86)

Bureau of Reclamation

LOG OF TEST PIT NO. TPR22B-14-127

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: PIPELINE

COORDINATES: N 1,968,417 E 2,735,558
APPROXIMATE DIMENSIONS: 6.0'x 10.0'x 14.0'
DEPTH TO WATER: NE DATE:

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6618.9

LOGGED BY: J. GILBERT
DATE EXCAVATED: 7/31/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- [PLUS
o SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12

in in in
hi SM 0.0 to 3.1 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines
o with rapid dilatancy, no dry strength; no reaction with HCI.
| IN-PLACE CONDITION: Tan in color.
2] GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
5] 3.11t(6615.8) - - |
1 SP-sM 3.1 to 14.0 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
+-|  (visual) about 10% nonplastic fines with slow dilatancy, low dry strength; maximum
1 SM (lab size, fine sand; no reaction with HCI.
7 class) .
5 | IN-PLACE CONDITION: tan in color
] IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
5~ Total: 108.3 Ibs. / cu ft., 3.4%. (90.9% compaction)
- LAB TEST DATA: 79.3 % sand, 19.8 % fines, 0.9% gravels, LL= N/A, PI=
1 NP, SPG=2.68
7 - Maximum dry density = 119.2 Ibs. / cu ft., optimum water content = 11.7%
1 Laboratory classification SILTY SAND
P nol GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
4 n-place
-] density taken
g at6.0ft
10-:
11—
12-]
13—-
. ]14.0(6604.9) B B

COMMENTS: SURFACE VEGETATED WITH SAGE BRUSH, DISCONTINUED AT 14.0 FEET DUE TO LIMIT

OF EQUIPMENT.
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7

-1336-A (1-86)

Bureau of Reclamation

LOG OF TEST PIT NO. TPR22FBT-14-1

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: FOREBAY TANK
COORDINATES: N 2,052,715 E 2,752,138
APPROXIMATE DIMENSIONS: 12'x14'x16'
DEPTHTO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project

GROUND ELEVATION: 5816.6

LOGGED BY: P. GARDNER
DATE EXCAVATED: 5/7/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
x CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
E GROUP 3- | 5- PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 112 ] 12
n in n
-~ SM (visual) 0.0t0 16.0 ft SILTY SAND: About 75% fine to medium sand; about 25%
] fines with no plasticity, no dry strength, rapid dilatancy; trace of fine to
- coarse, soft, weathered, round sandstone gravel; maximum size, 75mm; no
i reaction to HCI.
2 -
] IN-PLACE CONDITION: Tan and dry, loose consolidation, lenses of
5] SP-8M 3 to 5 inches thick and 1 to 3 feet in length, iron oxide staining on
B gravel.
4 IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 t.
] Total: 94.0 Ibf/ft* 2.2% (84.2% compaction)
8 LAB TEST DATA: 77.5% sand, 22.1% fines, 0.4% gravel, LL= NA, P|= NP,
7 SPG= 2.64
= Maximum dry density= 111.7 Ibf/ft®, optimum water content= 13.6%
6 Laboratory classification is SILTY SAND
. IN-PLACE UNIT WEIGHT AND MOISTURE FROM 8.0 ft.
'] In-place Total: 100.2 Ibf/ft* 2.8% (86.6% compaction)
-| density taken | | AB TEST DATA: 81.7% sand, 15.9% fines, 2.4% gravel, LL= NA, Pi= NP,
g-] at4.0ft SPG=2.64
1 In-place Maximum dry density= 115.7 Ibf/ft?, optimum water content= 10.9%
] dentsgyot?:tken Laboratory classification is SILTY SAND
9- at8.0ft

116.0 t (5800.6)

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND FLOWERS. DISCONTINUED HOLE

DUE TO THE LIMIT OF THE EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22FBT-14-2 SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: FOREBAY TANK
COORDINATES: N 2,052,763 E 2,752,135
APPROXIMATE DIMENSIONS: 12'x14'x18'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 5816.3

LOGGED BY: P. GARDNER
DATE EXCAVATED: 5/7/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
ii GROUP 3- | 5- PLUS
o SYMBOL (SEE USBR 5000, 5005) 5 [ 12 [ 12

in in in

. SM 0.0to 4.2 ft SILTY SAND: About 80% fine to medium sand: about 20%
1 fines with no plasticity, no dry strength, rapid dilatancy; trace of fine to

: Replace coarse, soft, weathered, round gravel; max size 75mm; no reaction to HCI.
¢ degfzyot?tke" IN-PLACE CONDITION: Tan and dry, loose consolidation, lenses of

4.2 ft(5812.1) |
SM

Frrulrr|{.|.f.

' R AT A

o
T T S A |

-
=1

In-place
density taken
at 8.0 ft.

-
-

w

s

-
[
|||||rI||1I|]|ir

o

-
]

f
o
|lt||l1|ll||l|:

18.0 ft (5798.3)

SP-SM 3 to 5 inches thick and 1 to 3 feet in length, iron oxide staining on
gravel.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 ft

Total: 98.4 Ibf/ft* 1.6% (88.2% compaction)

LAB TEST DATA: 87.0% sand, 12.5% fines, 0.5% gravel, LL= NA, Pl= NP,
SPG=2.61

Maximum dry density= 111.6 Ibf/ft?, optimum water content= 12.7%
Laboratory classification is SILTY SAND

GE@.WNERPF&«WIGNDM%M &llmedmrtCsdhd; about 25%
fines with no plasticity, low dry strength, rapid dilatancy; trace of fine to
coarse, soft, weathered, round to subrounded gravel, max size 75mm; no
reaction to HCI.

IN-PLACE CONDITION: Tan and dry, loose consolidation, lenses of
SP-SM 3 to 5 inches thick and 1 to 3 feet in length, iron oxide staining on
gravel.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 8.0 ft.

Total: 95.1 Ibf/ft® 2.8% (84.5% compaction)

LAB TEST DATA: 78.6% sand, 21.0% fines, 0.4% gravel, LL= NA, Pl= NP,
SPG=2.63

Maximum dry density= 112.5 Ibf/ft?, optimum water content= 11.5%
Laboratory classification is SILTY SAND

COMMENTS: SURFACE VEGETATION CONSISTS

DUE TO THE LIMIT OF THE EQUIPMENT.

OF GRASSES AND FLOWERS. DISCONTINUED HOLE
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el LOG OF TEST PIT NO. TPR22FBT-14-3 SHEET 1 OF 1
FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: FOREBAY TANK GROUND ELEVATION: 5815.0
COORDINATES: N 2,052,710 E 2,752,167 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 12'x14'x14' LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 5/7/2014
% PLUS 3 in
z CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3- | 5- PLUS|
] SYMBOL (SEE USBR 5000, 5005) 5 |12 [ 12
in in n
SM 0.0 to 14.0 FT SILTY SAND: About 70% fine to medium sand; about 30%

fines with no plasticity, low dry strength, rapid dilatancy; trace of fine to
coarse, soft, weathered, round to sutrounded gravel; maximum size,
75mm; no reaction to HCI.

-

L

[lll[:lr|llr|lllirlj||||

IN-PLACE CONDITION: Tan and dry, loose consolidation, lenses of
SP-SM 3 to 5 inches thick and 1 to 3 feet in length, iron oxide staining on
gravel.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 4.0 ft.

Total: 93.0 Ibf/ft® 2.9% (80.4% compaction)

LAB TEST DATA: 72.5% sand, 26.9% fines, 0.6% gravel, LL= NA, Pl= NP,
SPG=2.64

Maximum dry density= 115.7 Ibf/ft*, optimum water content= 11.5%
Laboratory classification is SILTY SAND

§ In-place IN-PLACE UNIT WEIGHT AND MOISTURE FROM 8.0 ft.
density taken | Total: 92.2 Ibfift> 2.0% (86.6% compaction)
at4.0 ft. LAB TEST DATA: 88.5% sand, 9.1% fines, 2.4% gravel, LL= NA, Pl= NP,
? In-place SPG=2.63
density taken | Maximum dry density= 106.5 Ibf/ft*, optimum water content= 5.2%
S lgtSBMO g o Laboratory classification is POORLY GRADED SAND WITH SILT
- a

classification) | GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

@
|I1|Jltf|l|[||

114.0 ft (5801.0)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND FLOWERS. DISCONTINUED HOLE
DUE TO THE LIMIT OF THE EQUIPMENT.
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s L LOG OF TEST PIT NO. TPR22PP2-14-1 SHEET 1 OF 1

FEATURE: Reach 22B PROJECT: Navajo Gallup Water Supply Project
LOCATION: PUMPING PLANT GROUND ELEVATION: 6208.7
COORDINATES: N 2,017,890 E 2,750,574 METHOD OF EXPLORATION: CASE 580N BACKHOE
APPROXIMATE DIMENSIONS: 12'x17'x16.1" LOGGED BY: P. GARDNER
DEPTH TO WATER: NE DATE: NA DATE EXCAVATED: 8/26/2014

% PLUS 3in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- |pLUS
a SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12

in in in

ot bbb g 1yt

.4

Pt

5 —i

| P N |

16116.1 1t (6192.6)

SM

5.2 ft (6203

0.0t0 5.2 ft SILTY SAND: About 85% predominantly fine sand; about 15%
non plastic fines with low dry strength and rapid dilatancy; maximum size,
medium sand; no reaction to HCI.

IN-PLACE CONDITION: Dark to light brown, dry, weak cementation and
homogeneous.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

.5)

4 6.0 ft 202

SM

In-place

at6.0 ft.

density taken

1) 5.2 10 6.0 ft POORLY GRADED SAND: About 95% fine sand; about 5%
fines with no plasticity, low dry strength and rapid dilatancy; maximum size,
fine sand; no reaction to HCI.

IN-PLACE CONDITION: Tan, dry, weak cementation and homogeneous.
Roots in the upper 4.0 feet of excavation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

6.0to 16.1 ft SILTY SAND: About 75% fine sand; about 25% non plastic
fines with high dry strength and rapid dilatancy; maximum size, fine sand;
strong reaction to HCI.

IN-PLACE CONDITION: Dark brown, dry and homogeneous. Moderately
cemented. Calcium carbonate stringers and root casts present. Hard to
excavate.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

Total: 102.4 Ibf/ft* 3.0% (88.4% compaction)

LAB TEST DATA: 66.6% sand, 34.4% fines, 0.0% gravel, LL= NA, PI= NP,
SPG=2.64

Maximum dry density= 115.8 Ibf/ft>, optimum water content= 12.0%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) _,/

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH AND JUNIPER.

DISCONTINUED HOLE DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPR22PP2-14-2

SHEET 1 OF 1

F

LOCATION: PUMPING PLANT
COORDINATES: N 2,017,870 E 2,750,543
APPROXIMATE DIMENSIONS: 12'x17'x15.8'
DEPTH TOWATER: NE DATE: NA

EATURE: Reach 22B

PROJECT: Navajo Gallup Water Supply Project

GROUND ELEVATION: 6211.1

LOGGED BY: P. GARDNER
DATE EXCAVATED: 8/26/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

Ledta b et v la byl

]

5.0 ft (6206.1)

about 10% non plastic fines with low dry strength and rapid dilatancy;
maximum size, fine sand; no reaction to HCI.

IN-PLACE CONDITION: Tan to brown, dry, weak cementation and
homogeneous. Roots through 5.0 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
& GROUP 3-|5- |pLus
o SYMBOL (SEE USBR 5000, 5005) 5 |12 | 12

in in in

SP-SM 0.0 to 5.0 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;

15.9 1 305.2) |
] SM

In-place
-1 density taken
at6.0 ft.

115.6 ft (6195.5)

5.0t0 5.9 ft POORLY GRADED SAND: About 95% fine sand; about 5%
non plastic fines with low dry strength and rapid dilatancy; maximum size,
fine sand; no reaction to HCI.

IN-PLACE CONDITION: Tan, dry, weak cementation and homogeneous.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

5910 15.6 ft SILTY SAND: About 75% fine sand; about 25% non plastic
fines with high dry strength and rapid dilatancy; trace of hard, angular
gravel; maximum size, 50mm; strong reaction to HCI.

IN-PLACE CONDITION: Dark brown, dry, moderate cementation and
homogeneous. Calcium carbonate stringers and root casts present. Hard
to excavate. In-place density test may overlap stratigraphic units.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

Total: 106.6 Ibf/ft* 5.1% (92.8% compaction)

LAB TEST DATA: 67.8% sand, 32.2% fines, 0.0% gravel, LL= NA, Pl= NP
SPG=2.66

Maximum dry density= 114.9 Ibf/ft?, optimum water content= 13.2%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

SANDSTONE
15.8 ft
(6195.3)

15.6 to 15.8 ft SANDSTONE: Fine to medium grained sandstone. Yellow
to orange in color. Moderately weathered (W5) and soft (H6); No reaction
to HCI.

GEOLOGIC INTERPRETATION: Tertiary Nacimiento Formation (Tn)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH AND JUNIPER.
DISCONTINUED HOLE DUE TO REFUSAL ON BEDROCK.
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7

Bureau of Reclamation

-1336-A (1-86)

LOG OF TEST PIT NO. TPRT2-1

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: OLD REGULATING TANK 2
COORDINATES: N 1,974,063 E 2,735,817
APPROXIMATE DIMENSIONS: 12'x14'x15.7'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6628.9

METHOD OF EXPLORATION: CASE 680L BACKHOE
LOGGED BY: P. GARDNER

DATE EXCAVATED: 9/26/2014

% PLUS 3 in
= CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
o GROUP 3- | 5- [PLUS
A SYMBOL (SEE USBR 5000, 5005) 5 | 12 | 12

In in in

] SC 0.0 to 2.3 ft CLAYEY SAND: About 55% fine to medium sand; about 45%
. fines with low plasticity, low toughness and high dry strength; maximum
- size, medium sand; strong reaction with HCI.
2 2.3 ft (6626.6) IN-PLACE CONDITION: Grayish brown, dry, strong cementation and
i T blocky. Roots down to 4.0 feet. -
871 (visual) \GEOLOGI_C__ INTERPRETATION: Quaternary Alluvium (Qal)
1 SP-SM 2.310 8.8 ft SILTY SAND: About 85% fine sand; about 15% nonplastic
4 (lab class) fines with medium dry strength and rapid dilatancy; maximum size, fine
b sand; no reaction with HCI.
5 In-Place IN-PLACE CONDITION: Reddish brown, dry and homogeneous. Strong
-| Density taken cementation. Easy excavation. Roots down to 4.0 feet.
°3 ate.oft IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.
] Total: 95.4 Ibf/ft®> 3.2% (90% compaction)
= LAB TEST DATA: 10.6% fines, 88.4% sand, 0.0% gravel, LL= NA, Pl= NP,
] SPG=2.64
1 Maximum dry density= 106.0 Ibf/ft®, optimum water content= 11.4%
84 Laboratory classification is POORLY GRADED SAND WITH SILT.
-1 8.8 ft (6620.1)
9 = GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal) - =
] s(CL) 8.810 10.2 ft SANDY LEAN CLAY: About 55% fines with medium plasticity,
A medium toughness, high dry strength and no dilatancy; about 45% fine
10410.2 ft (6618.7)|  sand; maximum size, fine sand; strong reaction to HCI.
i1 SM IN-PLACE CONDITION: Dark brown, dry and blocky. Very hard
J consistency. Calcium carbonate stringers and nodules.
12— GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
7] 10.21t0 15.7 ft SILTY SAND: About 85% fine sand; about 15% nonplastic
- fines with medium dry strength and rapid dilatancy; maximum size, fine
o sand; no reaction to HCI.
14-] IN-PLACE CONDITION: Reddish brown, dry and lensed. Lensed with
5 LEAN CLAY and medium to coarse POORLY GRADED SAND. Lenses
i average 1 inch thick and are of various lengths. Strong cementation. Easy
15 excavation. Calcium carbonate in lenses.
-15.7 ft (6613.2)
T |™GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES, SAGE BRUSH. DISCONTINUED HOLE

DUE

TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

LOG OF TEST PIT NO. TPRT2-2

SHEET 1 OF 1

FEATURE: Reach 22B

LOCATION: OLD REGULATING TANK 2
COORDINATES: N 1,974,063 E 2,735,769
APPROXIMATE DIMENSIONS: 12'x14'x14.8'
DEPTH TO WATER: NE DATE: NA

PROJECT: Navajo Gallup Water Supply Project
GROUND ELEVATION: 6630.5

LOGGED BY: J. GILBERT
DATE EXCAVATED: 10/15/2014

METHOD OF EXPLORATION: CASE 580N BACKHOE

% PLUS 3 in
s CLASSIFICATION CLASSIFICATION AND DESCRIPTION OF MATERIAL (BY VOLUME)
m GROUP 3- | 5- |PLUS
a SYMBOL (SEE USBR 5000, 5005) 5 [ 12 | 12
i in in

] s(CL) 0.0 to 3.4 ft SANDY LEAN CLAY: About 60% fines with medium to high

7] plasticity, high toughness, medium to high dry strength, ; about 40% fine
i sand; maximum size, fine sand; strong reaction with HCI.
5 . IN-PLACE CONDITION: Brown in color, homogeneous

N GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
*13.4ft(6627.1) ) |
.~ SM (visual) 3.41014.8 ft SILTY SAND: About 80% fine to medium sand; about 20%

{1 SP-SM (lab fines with no plasticity, low dry strength, rapid dilatancy; no reaction to HCI.

class

5 ] ) IN-PLACE CONDITION: Tan and dry
6 IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 ft.

] Total: 100.6 Ibf/ft* 2.9% (96.1% relative compaction)

. LAB TEST DATA: 10.6% fines, 89.4% sand, 0.0% gravel, LL= NA, Pl= NP,
= SPG=2.63

= Maximum dry density= 104.7 Ibf/ft*, optimum water content= N/A%
g Laboratory classification is POORLY GRADED SAND WITH SILT

4 In-Place

- Density taken GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
9| at6.0ft

1 Corrosion

| sample taken
o at10.0 ft.
1" -:
12-:

i
13—
14—_

114.8 ft (6615.7)

COMMENTS: SURFACE VEGETATION CONSISTS OF GRASSES AND FLOWERS. DISCONTINUED HOLE
DUE TO THE LIMIT OF THE EQUIPMENT.
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BUREAU OF RECLAMATION

9/9/2014 8:45:44 AM

Date/Time

DSA0739

#

Cone

CPT22B-14-6

L ROBINSON

Opera

REACH 22B

Elev

Offset

Northing

[ e e

3dAl
HOINVH3SE
1108

PT N*

CPT DATA
2

Local Friction

-F — e

nd to sand

lly sa
B 11 - very stiff fine grained (*)

m10- gravel

H4- silty clay to clay B 7 - silty sand to sandy silt
= 8 N

sitive fine grained

nlc material

nd

ty sa

sand to

clayey silt to silty clay

m5-
M6 - sa

orga

nd to clayey sand (*)

H12- sa

ndy silt to clayey silt

clay

m3-

Total Depth 4.8' Qc>600 Fs>11
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BUREAU OF RECLAMATION
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Northing
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Tos 4=

(<
~

*
=z

SPT
= 60% Hammer

0

3

CPT DATA
1

e -

m10- gravelly sand to sand

nd to sandy silt

sand to silty sand

W7 - silty sa

8-

silty clay to clay
m 5 - clayey silt to silty clay

m4-

H 11 - very stiff fine grained (*)

organic material

m2-

nd to clayey sand (*)

H12- sa

9-

ndy silt to clayey silt

HM6- sa

clay

u3-

25

Total Depth
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BUREAU OF RECLAMATION

9/9/2014 10:37:12 AM

Date/Time

DSA0739

Cone

CPT22B-14-8

L ROBINSON

Op

REACH 22B

Loc

NGWSP

ect

j

Station

El

Offset

Easting

Northing

3dAL —
YOIAVHIE HE— = =
110S ——— = “.,.m
8 _ _ _ 1

B e | S —— | p— — — | — | — —— — — — — — — — ——

CPT DATA
2

Fs TSF

nd to sa

silt m10- gravelly sa
ery stiff fine grained (*)

nd to sa

W7 - sty sa

lay

silty clay to ¢l
clayey

m4-

11 -v

nd

sand to silty sa

m5- silt to silty clay 8-

organic material

m2-

sand to clayey sand (*)

m12-

9-

ndy silt to clayey silt

clay
Total Depth

m3-

11.9' Fs>11
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BUREAU OF RECLAMATION

9/9/2014 11:11:20 AM
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6.2' Qc>600

Total Depth
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BUREAU OF RECLAMATION

9/9/2014 12:03:34 PM

Date/Time

DSA0739

#

Cone

CPT22B-14-10

L ROBINSON

tor

Operal

REACH 22B

Loc

NGWSP

Elev

Offset

Station

Northing

AdAL ==
¥OIAVHIE —
ios

|

[~ { I . S —————— s e — e e |

CPT DATA

nd to sand

gravelly sa
11 - very stiff fine grained (*)

m10-

|7 - silty sand to sandy silt

nd

sand to silty sa

m 5 - clayey silt to silty clay 8-
H6 - san

organic material

m2-

nd to clayey sand (*)

M12- sa

9 -

dy silt to clayey silt

clay

W3-

25

Total Depth
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BUREAU OF RECLAMATION

Date/Time  10/15/2014 12:30:37 PM

DSA0739

#

Cone

CPT22B-14-11

L ROBINSON

Op

REACH 22B

Loc

NGWSP
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je
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Offset
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BUREAU OF RECLAMATION

9/5/2014 12:28:26 PM

Date/Time

DSA0739

#

Cone

CPT22B-14-12

L ROBINSON

erator

Op

REACH 22B

Loc

NGWSP

Elev

Offset

Station

Easting

Northing

HOIAVHIE =
o= =———

CPT DATA

[
[ | SR

B e et e e ey e —

elly sand to sand
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W 7 - silty sand to sandy silt

siity clay to clay
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sand to silty sa
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ndy silt to clayey silt

clay

Total Depth

W3-
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BUREAU OF RECLAMATION
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5.9' Fs>13
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Total Depth
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BUREAU OF RECLAMATION

Date/Time  10/15/2014 11:12:28 AM

DSA0739

ne #

Co

CPT22B-14-14

L ROBINSON

IdAL =

¥OIAVHIE —— -
7108 _m_..h...uar.

Operator

REACH 22B

Easting

Elevation

Loc

NGWSP
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Offset

Station

CPT DATA
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sand to silty sand H 11 - very stiff fine grained (*)

clayey silt to silty clay
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M6 - sa
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nd to clayey sand (*)

B12- sa

9-

ndy silt to clayey silt

m3-

Total Depth  18.2' Qc>650 Fs>11
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BUREAU OF RECLAMATION

9/9/2014 1:12:28 PM

Date/Time

DSA0739

#

Cone

CPT22B-14-15

L ROBINSON
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REACH 22B
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Total Depth
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11' Qc>700




G133

BUREAU OF RECLAMATION

10/15/2014 1:28:09 PM

Date/Time

DSA0739

ne #

Col

CPT22B-14-16

L. ROBINSON

Operator
Elevation
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Easting

Northing

HOIAVHIE (§

3dAL —=

0SS

CPT DATA

WHHHUIUHH]UHUHMHHHHH%\J

. S (R N (S S R S

e ——— —— —— —

[=] 1|||l||r||l|..|||||1||]l||||m|||.
.|J|liJILIII¢i]H%[il;1t
w | _ | _ |

= | | | |

W|LILILEJIL LIIIL ——— ——
-1 I S S S S R S R S 4!1

and to sand

lly s:
M 11 - very stiff fine grained (*)

m10- grave

M7 - silty sand to sandy silt

W4 - silty clay to clay

sensitive fine grained

.

nd

ty sa

sand to

m 5 - clayey silt to silty clay 8-
W6 - san

organic material

m2-

nd to clayey sand (*)

H12- sa

sand

79~

dy silt to clayey silt

clay
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BUREAU OF RECLAMATION

9/5/2014 1:54:10 PM

Date/Time

DSA0739
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L ROBINSON
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BUREAU OF RECLAMATION
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BUREAU OF RECLAMATION
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SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT FEATURE: REACH 22 CUTTER LATERAL Page 1 of 4
IDENTIFICATION PARTICLE SIZE FRACTIONS CONSISTENCY IN-PLACE DENSITY
IN PERCENT LIMITS
FINES o ]
o z € G E o ° % S L > >
& g 2 z c | §= £ £ S = EE w n = g ce | S S <
~ = ' S <

3 £ < | £ | £ |cE s BE G|l s | 2 2| x| Bl £S5 =g

b4 T Om FE = ok | y6 | ®& | w= 3 > w ) $a oe o4

- £ s xE 5 gs | =8 < | N - 0 2 e O® 098

= by 5> uig oS * lz Az 7] a) o < w =z et Lz

0 a 3 <« g zZ° 15213 SE| 2 & 2 % Lo o it

= 3] 2 = S O 9 o S S o q @ & 7

o [7p]
"

DHR22-25 5.0-6.5 SM 1090 | 90 | 801 | 00| 00| 00| na | NP ] ] 1.9 ] 264
DHR22-25 75-9.0 SM 138 | 121 | 7412 | 00 | 00 | 00 | nA | NP ; - 3.0 - 263
DHR22-25 | 10.0-11.5 SM 139 | 120 | 741 | 00 | 00 | 00 | nA | NP - - 33 - 2.64
DHR22-25 | 12.5-14.0 e 182 | 249 | 569 | 00 | 00 | 00 | 261 | 111 ; - 42 - N/A
DHR22-25 | 15.0-16.5 e 189 | 242 | 569 | 00 | 00 | 00 | 262 | 92 - - 3.7 - 271
DHR22-25 | 17.5-19.0 SM 176 | 208 | 599 | 1.7 | 00 | 00 | 220 | 37 - - 38 - 261
DHR22-25 | 20.0-215 SM 103 | 96 | 801 | 00 | 00 | 00| nA | NP - - 28 - 265
DHR22-29 5.0-6.5 .(CL) 245 | 392 | 286 | 7.7 | 00 | 00 | 327 | 147 - - 73 - 270
DHR22-29 7.5-8.0 SM 140 | 189 | 671 | 00 | 00 | 00 | nA | NP - - 45 - 268
DHR22-33 0046 | scsm | 164 | 305 | 531 | 00 | 00 | 00 | 256 | 54 - - 42 - 2.64
DHR22-33 5.0-6.2 SM 180 | 21.0 | 610 | 00 | 00 | 00 | nA | NP ; - 76 - 261

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.
*Denotes in-place density and 5-point curve.
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G14¢c

SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT FEATURE: REACH 22 CUTTER LATERAL Page 1 of 1
DHR22-57
IDENTIFICATION PARTICLE SIZE FRACTIONS CONSISTENCY IN-PLACE DENSITY
IN PERCENT LIMITS
FINES ]
x = _ B o > 3
i - 5 £ £ g g=| 2 x - S - -
- — — -~ pust L — x o
2 & |z |2 | g |5 SEeE gy g 2| BD iz %8
z ! O@ Fe N S | TY | By ) = = = E Lz = o=z
— T Ls € S S < xR ® S E h - > L %) Z s 1%}
= = = Lo S YT | A | o | gl = Q Z = 0y 02
o o D > s P § | o | wbh | P e O g a8 18 o L=
> 1L 7KG s 2 as | Sle | s | EHs| S = X o 29 | g5a& | g=s
%) a) M © 0 > e M 21 3= m o E z W o o o
i O 2 3 S © q |°© = 3 s S & 2
o [7p]

DHR22-57-1 5.3-6.8 SM 12.9 20.2 66.9 0.0 - - N/A NP - - 3.9 - 2.68
DHR22-57-2 7.8-9.3 SM 8.0 11.3 80.7 0.0 - - N/A NP - - 2.4 - 2.66
DHR22-57-3 10.3-11.8 SP-SM 45 3.7 91.8 0.0 - - N/A NP - - 1.6 - 2.60
DHR22-57-4 12.8-14.3 SP-SM 4.9 4.3 90.8 0.0 - - N/A NP - - 1.3 - 2.70
DHR22-57-5 15.3-16.8 SP-SM 55 24 921 0.0 - - N/A NP - - 1.5 - 2.65
DHR22-57-7 17.3-18.2 (CL)s 60.7 24.3 15.0 0.0 - - 36.3 19.8 - - 16.0 - 2.64
DHR22-57-8 18.2-20.3 SP-SM 3.3 1.8 91.9 3.0 0.0 - N/A NP - - 0.7 2.56 2.66
DHR22-57-9 20.3-21.8 SP-SM 52 1.7 93.1 0.0 - - N/A NP - - 1.3 - 2.68

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.
*Denotes in-place density and 5-point curve.
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SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT

FEATURE: REACH 22 CUTTER LATERAL

DHR22-61

Page 1 of 1

PARTICLE SIZE FRACTIONS

CONSISTENCY

IDENTIFICATION IN-PLACE DENSITY
IN PERCENT LIMITS
FINES i ]
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-} <0 T E 25 | £ | ©E N S P 5 EE P P4
z _ Om FE N ol | ¥o | bR =) 5 s = <z P oo
[ I Ls xE S IS Fg 3H_\ Ew\ - = ol 2] Su 0w C%
o oy 5 i = KT | 7| o =l|in E 2 b4 = 0y 02
T o n > s P X Wi | Wi | £ a O a 22 € L=
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DHR22-61-1 5.0-6.5 s(CL-ML) | 175 335 49.0 0.0 - - 23.7 6.9 - - 4.3 - 2.64
DHR22-61-2 7.5-9.0 SC-SM 155 22.9 61.6 0.0 - - 21.2 4.5 - - 3.6 - 2.66
DHR22-61-3 10.0-11.5 SM 7.0 8.0 85.0 0.0 - - N/A NP - - 15 - 2.60
DHR22-61-4 12.5-14.0 SP-SM 3.4 3.1 935 0.0 - - N/A NP - - 0.9 - 2.68
DHR22-61-5 15.0-16.5 SM 8.5 7.8 83.7 0.0 - - N/A NP - - 2.2 - 2.66
DHR22-61-6 17.5-19.0 SM 9.6 9.0 77.3 41 0.0 - N/A NP - - 3.2 2.50 2.67

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.
*Denotes in-place density and 5-point curve.



SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS

G14¢&

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT FEATURE: REACH 22 CUTTER LATERAL Page 1 of 1

DHR22-65

PARTICLE SIZE FRACTIONS CONSISTENCY

IDENTIFICATION IN-PLACE DENSITY
IN PERCENT LIMITS
FINES i ]
—~ X °
@ —~ — e S o
i Z E E £ s | = : _ 3 - -
< o o E- | E- | S.| BE _ n = S es | S >
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z _ Om FE N ol | ¥o | bR =) 5 s = <z P oo
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o oy 5 i = KT | 7| o =l|in E 2 b4 = 0y 02
T o n > s P X Wi | Wi | £ a O a 22 € L=
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DHR22-65-1 5.0-6.5 SP-SM 7.5 2.2 90.3 0.0 - - N/A NP - - 1.7 - 2.72
DHR22-65-2 7.5-9.0 SP-SM 6.7 4.2 89.1 0.0 - - N/A NP - - 2.1 - 2.63
DHR22-65-3 10.0-11.5 SM 58 6.3 87.9 0.0 - - N/A NP - - 2.1 - 2.67
DHR22-65-4 12.5-14.0 SM 115 14.7 73.8 0.0 - - N/A NP - - 3.8 - 2.68
DHR22-65-5 15.0-16.5 SM 11.6 9.5 78.9 0.0 - - N/A NP - - 3.3 - 2.61
DHR22-65-6 20.0-21.5 SM 10.0 13.3 76.7 0.0 - - N/A NP - - 2.2 - 2.68

DHR22-65 2.5-35 SM 10.4 135 76.1 0.0 - - N/A NP - - 2.6 - 2.64

DHR22-65 11.9-125 s(CL) 26.8 35.3 37.9 0.0 - - 27.7 114 - - 8.3 - 2.67

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.

*Denotes in-place density and 5-point curve.
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SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT FEATURE: REACH 22 CUTTER LATERAL Page 1 of 1
DHR22-69
IDENTIFICATION PARTICLE SIZE FRACTIONS CONSISTENCY IN-PLACE DENSITY
IN PERCENT LIMITS
FINES ]
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= = = Lo S S | g | o | Sl E Q z = 23 2=
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DHR22-69-1 5.0-6.5 SM 7.8 8.5 83.7 0.0 - - N/A NP - - 2.4 - 2.70
DHR22-69-2 7.5-9.0 SM 8.5 16.7 74.8 0.0 - - N/A NP - - 2.7 - 2.71
DHR22-69-3 10.0-11.5 SM 13.8 26.3 58.5 1.4 0.0 - N/A NP - - 4.8 2.62 2.65
DHR22-69-4 12.5-14.0 s(CL) 21.2 36.8 40.6 1.4 0.0 - 31.1 15.7 - - 7.0 2.45 2.60
DHR22-69-5 15.0-16.5 SC 20.3 28.6 46.8 4.3 0.0 - 27.6 12.4 - - 5.8 2.40 2.70
DHR22-69-6 17.0-20.0 (SC)q 12.7 10.4 61.9 | 150 | 0.0 - 255 11.1 - - 4.5 2.57 2.69
DHR22-69-7 20.0-21.5 SC 18.8 16.9 55.3 9.0 0.0 - 29.2 14.8 - - 5.6 2.43 2.70

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.
*Denotes in-place density and 5-point curve.



SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS

G15C

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT FEATURE: REACH 22 CUTTER LATERAL Page 1 of 1
DHR22-74
IDENTIFICATION PARTICLE SIZE FRACTIONS CONSISTENCY IN-PLACE DENSITY
IN PERCENT LIMITS
FINES ] ]
o z € € E o < % S L > >
_mMm = m z £ §¢ &% m £ w\m) - & = @ 1S S = S
S " <9 < E |85 SE|EE 5| 5 & 3 > | Bl | 25 Ko
Z T Om FE N St | yo | 2y | wE - > w 2 S oo o3
= = [T € o s | ¥ 2 | Nz c o) Z = SX%) 03
= £ s kg = Y de | Qs | o o 5 < | 4z T3 Iz
i i @ o = | 2 | g5 =548 8s| 3 B | ¥ 5 | 23 | g& | &GS
0 a 3 <~ g zZ° 15213 SE| 2 & 2 % Lo o it
_.__I._ o W M % o) w O | M M [a) W W

DHR22-74-1 5.0-6.5 SM 11.9 19.2 68.9 0.0 - - N/A NP - - 3.8 - 2.65
DHR22-74-2 7.5-9.0 SM 17.0 12.1 70.9 0.0 - - 25.3 NP - - 6.4 - 2.67
DHR22-74-3 10.0-11.5 SC 18.0 12.7 69.3 0.0 - - 28.3 114 - - 6.3 - 2.73
DHR22-74-4 12.5-14.0 SC 17.5 12.1 67.9 2.5 0.0 - 27.1 10.1 - - 4.7 2.54 2.74
DHR22-74-5 15.0-15.7 SC 16.7 30.9 52.4 0.0 - - 34.5 12.8 - - 10.5 - 2.65
DHR22-74-6 20.0-20.6 s(CL) 28.6 29.2 42.2 0.0 - - 35.0 18.8 - - 9.4 - 2.74

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.
*Denotes in-place density and 5-point curve.



SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS

G151

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT FEATURE: REACH 22 CUTTER LATERAL Page 2 of 4
IDENTIFICATION PARTICLE SIZE FRACTIONS CONSISTENCY IN-PLACE DENSITY
IN PERCENT LIMITS
FINES ] ]
o z £ = € ° % S L > >
I 3 E £ 5 S _ ) o >
: g 2. lz | e | iz 2 8¢ BEl e B E| % oes| 5. 5
5 n g T E 2E 2§ | TE| K s z 5 > EE e &2
= = TS FE 5 85 | ¥g "y Yo - > u 7 Sa 02 0%
= oy 5 g S S B D a = < & aE To Iz
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DHR22-78 5.0-6.5 SC 25.0 7.7 67.3 0.0 0.0 0.0 21.9 8.4 - - 4.6 - 2.66
DHR22-78 7.5-9.0 s(ML) 19.3 31.7 49.0 0.0 0.0 0.0 21.4 3.8 - - 4.5 - 2.67
DHR22-78 10.0-10.5 (CH) 58.2 17.2 24.6 0.0 0.0 0.0 52.1 30.3 8.1 - 17.2 - 2.69
DHR22-78 10.5-11.5 SC 21.4 23.0 55.6 0.0 0.0 0.0 25.6 7.3 - - 5.6 - 2.78
DHR22-78 12.5-14.0 SM 12.8 10.0 77.2 0.0 0.0 0.0 N/A NP - - 2.7 - 2.66
DHR22-78 15.0-16.5 s(ML) 17.0 51.5 315 0.0 0.0 0.0 N/A NP - - 5.5 - 2.61
DHR22-78 17.5-19.0 SM 16.3 241 59.6 0.0 0.0 0.0 N/A NP - - 4.6 - 2.65
DHR22-78 20.0-21.5 SM 14.0 20.4 65.6 0.0 0.0 0.0 N/A NP - - 3.9 - 2.60

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.

*Denotes in-place density and 5-point curve.
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G16¢€

PROJECT:

SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS
NAVAJO GALLUP WATER SUPPLY PROJECT

FEATURE:

REACH 22B

Drill Hole Number: DHRT2-14-1

Page 1 of 1

IDENTIFICATION

PARTICLE SIZE FRACTIONS

CONSISTENCY

SPECIFIC GRAVITY

IN-PLACE DENSITY

IN PERCENT LIMITS
FINES . S N
o = - |E |_ o s 8 E E
4 - 5 | .l ge oS-kl F o x £ |5. 53 s|g. @
) N © © < = X 2 ~ <
5 £ g |5 | £ |38 28635z & 3|E2 52 5 8|3s 53
z T Om FE g = Yo |o&| W = - o (Ol oY | ¥ = 0z | 0z
= E L= xE S S | RS2 N, - 0 03 09 | <« o | x> | x4
T o 7 > o = *3 o gsn |82 o o < Iz (T2 & 5 |Ez| HEZ
- % % w LM = glg > IS E_ ol ulsg =) = W o= =) < %) <3S <o
& J L s 12 & g3 2 £ |& @< <1z 3
Lo ('8
o P P R Y R S s |
SPT#1 35-50 | SP-SM | 87 | 33 | 880 0O [0] 0O | NA | NP - 2.63 - - | 23 -
SPT# 2 6.0-75 SM 75 | 73 | 85.2 0 [0] O | NA| NP - 2.63 - - | 24 -
SPT# 3 8.5-10.0 SC 16.0 | 222 | 618 0 0| O | 283 | 1438 - 2.64 - - 4.8 -
SPT#4 | 11.0-125 sC 20.0 | 16.3 | 63.7 0 [0] 0 |231| 85 - 2.65 - - | 48 -
SPT#5 13.5-15.0 SM 140 | 211 | 649 0 0] 0 NA NP - 2.65 - - 2.8 -
SPT#6 | 16.0-175| <(CL) 318 | 25.8 | 424 0 0| O | 25.7 | 1338 - 2.56 - - 8.9 -
SPT#7 |185-20.0| s(CL) | 289 | 198 | 447 (66 | 0| O | 269 | 118 | - 258 | 247 34 | 70 0
SPT#8 | 235-25.0| <(CL) 33.0 | 20.7 | 46.3 0 0| 0 | 270 | 131 - 2.69 - - 6.3 -
SPT#9 28.5-30.0 SM 114 | 76 804 (06 | 0O | O NA NP - 2.65 | 2.62 25 | 24 0
SPT# 10A | 33.5-34.4 SM 135 | 104 | 76.1 0 0] 0 NA NP - 2.68 - - 2.7 -
SPT#10B | 34.4-350| (CL)s 539 | 254 | 20.7 0 0| O | 474 | 312 | 86 | 2.68 - - 12.4 -
SPT#11 | 38.5-40.0 SM 80 | 114 | 80.6 0O [0] 0O | NA | NP - 2.61 - - |20 -
SPT#12 | 43.5-45.0 | (SP-sM)g | 5.7 4.6 720 (1770 | O NA NP - 2.65 | 2.39 6.2 | 2.2 0
SPT#13 | 48.5-50.0 SM 71 | 78 | 691 |[16.0| 0 | O | NA | NP - 261 | 235 62 | 3.3 0
SPT#14 | 53.5-54.3 SM 145 | 16.6 | 68.9 0 0] 0 NA NP - 2.64 - - 7.9 -
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SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS (Maximum Density by Proctor)

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT FEATURE: REACH 22 Page 1 of 1

N

—

%)
IDENTIFICATION n>mjo__._/__mw__mwwmmw3_02m ooZ_.m_.__,w_aW_/_Q IN-PLACE DENSITY COMPACTION TESTS

FINES ~ i ]
. . g g Esls i s B oz |sl B Lz w |
I - =t £ e - \)m,m/ ! = = o = = Y= o z 4
e | B |Eo|z | e |gF gsEeEsE|l s 8 5| ) S% 2323 |B% sfoSu| % lus|e |G
S I S0 T £ 25| =25 |[TE|IT S| = z 3 c E | x0o x> S =L | EDS ' 0g E 2
z T Om | FE N S5 | go |8yl I > w & 16 | ©Z2 94 =ha Z £z = 3% |5 8
S| g |ef | E|Es zEseEl ¢ B |z ZE g5 S |3k sE E2| 2 |33 (¢ |B
b |85 | B | e Iigs ubg | 2 ¢ | ¢ & 23 | L3 I | X5 s 22| 2 |22 |% | 2
g o g = | 2|92 4= g=9E| 3 5 | 2 > |20 8% R |8 ES BE| o |3%2 |g z
- o = | s|d & g o= s £|8& 2 & & 5 & 52 (2 | 3
a » s 4

*TPR22-58 | 40 |spsm | 60 | 23 | 888 | 29 | o | o | na | NP | _ | 1020 | 56 | 241 | 267 | 1135 | 118 | _ | 1020 | 57 | 772
*TPR22-59 | 4.0 s | 70 | 114 [ 86| o |o|o|NAa| NP | _ | 939 | 20 | _ | 262 1046 | 143 | 215 | 898 | 939 | 20 | _
*TPR22-60 | 4.0 sM | 60 | 63 | 877 o |[o|o|NnA| NP | _ | 1016]| 24 | _ | 266 | 1142 | 115 | 310 | 8.0 | 1016 | 24 | _
*TPR22-63 | 4.0 v | 93 | 128|789 | o |o|o|Na| Np | _ |1039 | 20 | _ |27 | 1151 | 105 | 400 | 903 | 1039 | 29 | _
*TPR22-64 | 40 | scu) | 240 | 442 | 328 | o |0 | o0 | 277|100 | _ | 970 | 59 | _ | 275 | 1124 | 148 | 800 | 83 | 970 | 59 | _
*TPR22-64 | 55 sM | 95 | 1120 | 795| o |o|o|Nna| NP | _ | 984 | 31 | _ | 267 | 1064 | 134 | 275 | 925 | 984 | 31 | _
*TPR22-66 | 4.0 sM | 119 | 194 | 687 | o | o | o | Nna| NP | _ | 1008 | 32 | _ | 267 | 1209 | 130 | 520 | 918 | 1018 | 32 | _
*TPR22-67 | 4.0 sM | 140 | 179 | 681 | o | o | o | Nna| NP | _ | 1040 | 34 | _ | 268 | 1123 | 118 | 501 | 926 | 1040 | 34 | _
TPR22-67 WM - sM | 69 | 58 |83 o oo | NnAa| NP | _ B 26 | 267 B _ ~ ~ ~ 26 | _
*TPR22-68 | 4.0 sM | 100|162 | 738| o |o|o|Nna| NP | _ |1003| 32 | _ |27 | 1083 | 129 | 400 | 935 | 1003 | 32 | _
TPR22-68 | 9.2-97 | (CL)s | 434 | 315 | 250 | o | o | o | 365 | 217 | 88 |19 | | 2713 | _ _ _ _ | 189 | _
*TPR22-70 | 40 |spsm | 65 | 49 |86 | o o | o | NnA| NP | _ | 968 | 22 | _ | 272 | 1034 | 139 | 230 | 936 | 98 | 22 | _
*TPR22-71 | 4.0 sM | 145 | 87 | 766 | 02 | 0| 0| NnA| NP 1121 | 41 | 247 | 270 | 1178 | 127 | 900 | 952 | 1121 | 41

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.
*Denotes in-place density and 5-point curve.



SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS (Maximum Density by Proctor)

G171

PROJECT: Navajo Gallup Water Supply Project FEATURE: Reach 22 Page 1 of 2

IDENTIFICATION PARTICLE SIZE FRACTIONS COMSISTENCY IN-PLACE DENSITY COMPACTION TESTS
IN PERCENT
FINES .

. pd € € \m) - © 5 % 5 & > > o —

@ - o E_| E_ & _.5F ° x E Fo | E E Ze | Fo | 28 W

= 8 E z e |E8 €5 e85 £ | B S a ¥ 3+ (323 | 8% <S8, | & |u. |5

= i 30 T E 25| £§ TECY = z 5 a Elxeo 22 | so | 36 | ED . g | &

N T mw FE s S5 | ¥¢ [~8us 3 > L z | dJda| 92 9% WW st | &2 S | 3¢ o

x L ad 2 < = =N = Q b4 TE | © 02 5 ~ T o

a & 2> || s | % dv 9ug? 2 | 5 g |4z |Z2 2| %2 3z 4h| 3 |28 |3

g a < = | 58 |92 g=@g°4g 3 5 = | z 2o 2% 2|32 EC|EE| o |2 | g

= 3) 2 3 ! 6 g Pl 3 < o 8 | © 5 |5 ) &« a >

(@) o w w
e 1 1 S 1 S P P R ey |

*TPR22-72 4.0 ML 158 34.8 494 0.0 0 0] NA NP - 93.8 5.5 - 2.70 | 1133 13.7 900 82.8 93.8 5.5
*TPR22-73 4.0 SM 7.9 51 87.0 0.0 00| NA NP - 112.8 2.4 - 268 | 1135 | 125 740 99.4 112.8 2.4
*TPR22-76 | 4.0 svM | 160 | 251 | 589 | 00 |o|o| WA | NP | - | 1048 | 39 | - | 265 | 1166 | 115 | 1180 899 | 1048 | 39
TPR22-76 12.0-13.0 SM 129 21.8 65.3 0.0 0| 0] NA NP - - 3.9 - 2.70 - - - - - 3.9
*TPR22-T7 | 40 L), | 208 | 501 | 201 | 00 |00 | 279|100 | - | 933 | 55 | - | 260 | 1147 | 134 | 930 | 813 | 933 | 55
TPR22-77 6.3-7.0 CH 58.7 34.3 7.0 0.0 0| O] 544 | 355 10.4 - 15.5 - 2.65 - - - - - 155
TPR22-77 10.0-10.7 SM 10.0 35 86.5 0.0 0 0] NA NP - - 3.6 - 2.68 - - - - - 3.6
*TPR22-79 | 40 | CL-ML | 213 | 467 | 320 | 00 |0 |0 | 236 | 67 | - | 977 | 51 | - | 269 | 1143 | 127 | 1180 85 | 977 | 51
*TPR22-80 | 4.0 ), |213| 550 [ 237 | 00 |00 |2r2| 99 | - | 927 | 59 | - | 267 | 1120 | 145 | 1050 | 828 | 927 | 59
TPR22-81 | 0030 | sc-sm | 152 | 151 | 683 | 14 |00 | 213 | 41 | - - | 40 | 242 | 268 | - - |- : - 39
TPR22-81 3.0-4.0 (SC-SM), 7.4 53 585 | 288 | 0| 0| 21.2 5.2 - - 3.4 241 | 263 - - - - - 3.9
TPR22-81 4.0-45 SM 13.8 13.8 71.7 0.7 0| 0] 187 NP - - 4.0 - 2.65 - - - - - 41
*TPR22-81 45 SM 12.7 16.5 69.0 1.8 0]0]| 238 NP - 106.5 5.5 233 | 266 | 109.2 | 144 600 97.4 106.4 5.6
*TPR22-83 4.0 SC-SM 20.9 285 50.6 0 0| 0] 221 51 - 98.7 5.2 - 260 | 1153 12.3 950 85.6 98.7 5.2

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.
*Denotes in-place density and 5-point curve.
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m SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS
PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT FEATURE: REACH 22B Page 1 of 1
CONSISTENCY
IDENTIFICATION PARTICLE SIZE FRACTIONS IN-PLACE DENSITY COMPACTION TESTS
IN PERCENT LIMITS
FINES - o o
o z Q) G € ° S > > > o
1S IS . = ! ! s % )
g . | 8 ElE & |82l F x| | & |.s |E |B.|ns|Belz2|. | ¢
S 3 = z e |EE|CE|cE|SE| E a s N s |z« |z (88 <3| 9y S wz
5 i <9 I £ SE| £& | TE & = = 5 c Fr |xo |xS S 2L | ES w >0
4 Om £ < 2 S| By =) = Z > <z 0Z |o 2> z <> EE
T = F = ST | ¥ | 2y | 4 - > w 2 i @ |2k o | 3 <5
E = L= ek = ST 55| o~ | N = O & E e |e2 |55 |2 | RS 3 3%
x o 2% || s | ¥|gde|ds|2 s | c | S| 8 |2z |i7|Lz|%2 (23| |5 |&8
5 o < 2 = - O O = A f s
7 o < = | 8 |g°|g°|8°|8e| 2| G| 2| & |Fc|p |p=|se|go (&8 | | 3
~ O 2 = S O 8 © - M T e ] ] o} ©
*TPR22B-14-22 6.0 SC 17.9 31.9 49.8 0.4 0.0 0.0 24.1 10.8 - 105.5 7.0 2.57 2.67 117.2 14.4 280 90.0 -
*TPR22B-14-23 6.0 SM 13.3 9.2 76.6 0.9 0.0 0.0 NA NP - 105.2 38 2.50 2.67 115.0 133 850 91.5 -
*TPR22B-14-24 6.0 SP-SM 4.4 3.2 91.1 1.3 0.0 0.0 NA NP - 101.8 1.0 2.39 2.65 111.6 - - - 91.2
*TPR22B-14-26 6.0 SM 5.0 7.7 87.3 0.0 0.0 0.0 NA NP - 95.4 1.6 - 2.62 107.5 - - - 88.7
*TPR22B-14-27 6.0 SM 12.9 14.9 71.9 0.3 0.0 0.0 NA NP - 96.1 3.6 2.55 2.65 116.3 11.9 1281 82.6 -
*TPR22B-14-28 6.0 SP-SM 6.0 5.2 88.7 0.1 0.0 0.0 NA NP - 99.7 0.6 240 2.66 114.1 - - - 87.4
*TPR22B-14-36 6.0 SP-SM 0.0 95 90.3 0.2 0.0 0.0 NA NP - 98.6 1.9 241 2.61 110.9 - - - 88.9
*TPR22B-14-38 6.0 s(CL-ML) 16.7 36.1 46.6 0.6 0.0 0.0 21.4 49 - 98.0 45 2.44 2.69 117.7 12.3 800 83.3 -
*TPR22B-14-39 6.0 (CL)s 39.9 44.3 15.7 0.1 0.0 0.0 41.0 215 115 83.7 14.3 2.37 2.73 105.6 19.8 300 79.3 -
*TPR22B-14-40 6.0 SM 8.6 17.9 73.2 0.3 0.0 0.0 NA NP - 94.1 27 2.22 2.64 1185 10.7 1050 79.4 -
*TPR22B-14-42 6.0 SM 14.0 16.2 69.8 0.0 0.0 0.0 NA NP - 93.8 3.6 - 2.64 113.6 13.6 430 82.6 -
*TPR22B-14-43 6.0 SP-SM 56 1.3 86.9 6.2 0.0 0.0 NA NP - 103.4 2.0 245 2.65 116.9 - - - 88.5
*TPR22B-14-44 6.0 Sp 3.0 1.7 95.3 0.0 0.0 0.0 NA NP - 100.2 4.0 - 2.63 106.4 - - - 94.2
TPR22B-14-123 20 (CL)s 68.9 15.2 15.9 0.0 0.0 0.0 452 275 8.8 - 10.9 - 2.69 - - - - -
*TPR22B-14-123 6.0 SM 12.6 13.3 741 0.0 0.0 0.0 NA NP - 97.3 3.6 - 2.68 116.2 115 480 83.7 -
*TPR22B-14-124 6.0 SC-SM 18.9 145 66.6 0.0 0.0 0.0 20.1 4.8 - 96.8 5.2 - 2.64 1185 11.6 810 81.7 -
*TPR22B-14-126 6.0 SP-SM 6.1 56 82.3 6.0 0.0 0.0 NA NP - 104.2 2.7 243 2.65 113.1 - - - 92.1

* Denotes In-place density and 5-point curve
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SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT FEATURE: REACH 22 Page 1 of 1
PARTICLE SIZE FRACTIONS CONSISTENCY IN-PLACE
IDENTIFICATION IN PERCENT LIMITS DENSITY COMPACTION TESTS
FINES i
m > £ £ € N © W % L > > [ — c
as} 5 m £ g~ nm — mJ\m) K H = m x © E E m y— E © z 8 m
p 8 E Z E SE| St |¢ESE| E =} s _ me | z< [z a8 | <9 o} o S
= T <0 T E 25 =& |[TEITR = z 3 = Fe | 20 |22 s ! S e EY > =1
z T Om FE X o~ | v6 |o&wS| I > o = £z | 0z |05 S5¢ z <z E 5
- = s |e£ | & | g5 22 | 2N £ 0 2 | 3¢ | og 08| 35 | s | E< s |38
o 0 25 |9 | ¢ |z ds ol 2 5 S| 8 Zdz |tz 22| %2 3z 4z | 3 |z
> i c = = b E=1
n o < = | 5|92 3= g°4E|l 3 &5 2| 3 E° g% |8 | 35 | ES  EE g
= O 2 3 5 o g |°© 3 < x a % % o x
o 7} S
' ____________________________ ______________ ___ _________ _______ _____________ ______ ___________ __________________________________|
TPR22-46 6.0 SP 2.0 1.9 94.4 1.7 0 0 - NP - 107.0 11 | 247 | 265 | 1084 - - - 98.7
TPR22-47 6.0 SP-SM 4.9 7.1 87.8 0.2 0 0 - NP - 102.9 19 [ 239 | 263 | 1119 11.3 225 92.0 )
TPR22-48 6.0 SM 8.0 9.3 82.6 0.1 0 0 - NP - 1003 | 4.0 | 244 | 261 | 1147 10.0 430 87.4 )
TPR22-51 6.0 SP-SM 44 45 91.1 0 0 0 - NP - 98.1 2.0 - 2.65 | 102.9 14.0 61 95.3 )
TPR22-51 14.0 SP-SM 24 5.2 92.4 0 0 0 - NP - - 12 - 2.63 NA NA NA - )
TPR22-52B 6.0 SM 106 | 219 | 67.5 0 0 0 - NP - 99.1 3.8 - 2.66 | 112.6 12.0 440 88.0 -
TPR22-54B 6.0 SM 114 | 16.9 | 70.8 0.9 0 0 - NP - 110.1 3.6 | 256 | 2.66 | 118.9 114 800 92.6 )
TPR22-62 6.0 SM 8.9 10.7 | 80.4 0 0 0 - NP - 98.7 3.0 - 2.61 | 1115 13.3 440 88.5 )
TPR22-75 6.0 SP-SM 6.4 1.7 91.9 0 0 0 - NP - 104.5 2.8 - 2.63 | 102.2 94 150 102.3 )
TPR22-79B 6.0 CL-ML | 189 | 594 | 217 0 0 0 | 248 6.6 - 94.7 5.9 - 2.66 | 1125 13.8 1195 84.2 )
TPR22-114 6.0 s(CL) 19.2 | 504 | 304 0 0 0 | 26.9 8.9 - 89.5 6.0 - 2.63 | 113.0 13.8 1150 79.2 )
TPR22-115 6.0 s(CL) 20.1 | 30.6 | 49.3 0 0 0 | 244 7.1 - 97.7 5.6 - 2.62 | 1144 13.0 1100 85.4 )
TPR22-116 6.0 ML 18.1 | 326 | 49.3 0 0 0 | 229 3.8 - 94.8 5.6 - 2.66 | 111.9 145 600 84.7 )
TPR22-118P 6.0 ML 154 | 350 | 49.6 0 0 0 - NP - 99.0 5.0 - 2.65 | 107.7 15.0 530 91.9 :
TPR22-119P 6.0 s(CL) 246 | 39.8 | 356 0 0 0 | 259 | 118 - 89.5 6.6 - 2.65 | 115.8 13.6 420 77.3 :
TPR22-120P 6.0 SM 16.1 | 159 | 66.2 1.8 0 0 | 19.7 24 - 94.4 41 | 228 | 2.64 | 117.6 115 1300 80.3 )




SUMMARY OF PHYSICAL PROPERTIES TEST RESULTS

G174

PROJECT: NAVAJO GALLUP WATER SUPPLY PROJECT FEATURE: REACH 22B Page 1 of 1
PARTICLE SIZE FRACTIONS CONSISTENCY IN-PLACE
IDENTIFICATION IN PERCENT LIMITS DENSITY COMPACTION TESTS
FINES oL
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il _ & £ E £ s =< T @) E = = ) Z o
2 Bl e, |2 | E|sg g2 é25Ele | 8§ 5| % g%l 3<3z|8B 25 9, | s
5 _ <5 T | S |25 S§ TE 5| = z | 3 > |Ec &g 22 | =, S| Ko A
= T Om _Im N g~ Yo |™y w s 3 > w 5 AWnW 0z |0, o2C P ¥ Z =
= E L = i S |83 535 o Yo E o] 2 Eleg 2| 25 2E | L S
o o > ue 2 * 3 O wi P a 3] g w -4z Lo L2 Xz 2= w >
a < 2 e |@f= 8 = z > O = R
@ 3 3 Z o o sl € ) T (" oy o =0 =0 o u
= © 2 s | o g |° - 3 |z ° o e & ©
TPR22B-14-127 6.0 SM 13.8 6.0 | 79.3 0.9 0 0 NA NP - 108.3 3.4 233 | 268 | 119.2 | 117 1400 90.9
TPR22B-14-128 6.0 SP-SM 9.0 2.6 | 884 0 0 0 NA NP - 97.9 24 - 2.64 | 1075 | 14.0 353 91.1
TPR22B-14-130 6.0 SP-SM 3.0 22 | 948 0 0 0 NA NP - 99.5 1.6 - 2.62 | 101.1 | 16.0 - 98.4
TPR22B-14-131 6.0 SM 11.0 6.2 | 82.8 0 0 0 NA NP - 100.7 3.0 - 2.67 | 1103 | 134 - 91.3
TPR22B-14-132 6.0 SM 8.0 11.2 | 80.8 0 0 0 NA NP - 96.2 3.0 - 2.64 | 1138 | 11.8 600 84.5
TPR22B-14-134 6.0 SC 26.7 | 123 | 61.0 0 0 0 25.0 9.7 - 108.1 6.5 - 2.66 | 115.7 | 12.8 520 934
TPR22B-14-135 6.0 SM 174 | 21.7 | 60.8 0.1 0 0 NA NP - 93.0 4.1 255 | 263 | 1185 | 115 - 78.5
TPR22B-14-136 6.0 SM 8.0 6.5 | 855 0 0 0 NA NP - 97.7 2.4 - 2.64 | 107.1 | 131 433 91.2
TPR22B-14-138 6.0 SP-SM 6.5 26 | 90.9 0 0 0 NA NP - 100.7 2.4 - 2.65 | 107.2 | 12.0 - 93.9

NOTE: Numbers in parentheses are metric equivalents of numbers directly above.
*Denotes In-place density and 5-point curve.
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	7  SANDSTONE: 
	68 to 100 ft SANDSTONE Fine to medium grain sandstone Light brown to dark brown orange and white Very soft H7 and intensely weathered W7 Hard to excavate and recovered in 2 x 3 x 6 inch chunks Because of the soft nature of the sandstone it may be classified as POORLY GRADED SAND WITH SILT that is strongly cemented using the Unified Soil Classification System Weak reaction with HCI GEOLOGIC INTERPRETATION Tertiary Nacimiento Formation Tn: 
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