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A geamorphic characterization of 0OU-1079 in Bayo Canyon was
undertaken to identify discrete stratigraphic units within the
recent alluvium and eslluviur and associated geomorphic surfaces in 9
Bayc (Ganyon. This characterization also identified areas of
historic sedimentation and erosion. An additional objective was to
identify specific geomorphic units and underlying sediments as
sampling targets for potential contaminants which may have been
released from the firing sites and/for radiochemistry lakoratory in
former Technical Area 10 in Baye Canyon.

Quaternary surfaces 01 through 4, from oldest to youngest, were
defined based on mapping conducted by Glorieta Geoscience, Inc.
during this investigation. Quaternary deposits include alluvium in
channels, terrace deposits along the main drainage and tributary
drainages, fan deposits from side drainages, and colluvium and
talus along valley side slopes. Sediments underlying Q3 and Q4
surfaces were deposited concurrent with or subsequent to use of TA-
10 as a firing site and radiochemistry laboratory; these units
should therefore be targeted as sediment sampling sites.
Galvanized metal fragments and lead discs which were apparently
generated while TA-10 was in use were observed on the ground
surface or buried by historic sediment throughout Bayo Canyon both
within and downstream from O0U-1075. These materials should be
targeted as part of any clean up effort in Bayc Canyon., Qal2
deposits are likely several hundred to several thousand years in

age and Qall deposits are likely several thousand years in age and
therefore should not be targeted as sediment sampling sites.

Bayo Canyon is a very dynamic systen in terms of sediment transport
and deposition. At least two cycles of incision and aggredation
followed by a third period of incision have occurred during the
late Holocene. Up to 3.5 feet of sedimentation has occurred at
locations within 0U-1079 during the past 50 years.

1



GLORIETAGEOSCIENCE, INC!

1

il

I. INTRODGCTION

Glorieta Geoscience, Inc. (GGI) was retained by Los Alamos National
Laboratory (LANL) to conduct a geomorphic characteristic of oU-1079 a
in Bayo Canyon approximately one and one-half miles east of Los £
Alamos, New Mexico., As part of this project GGI has produced a
1:1200 scale geomorphic map of 0OU-107%. The purpose of this
mapping was to identify discrete stratigraphic units within the
alluvium and colluvium and associated geomorphic surfaces, and in
particular to identify areas of historic sedimentation and erxosion.

An additional objective was to identify specific geomorphic units

and underlying sediments as sampling targets for potential
contaminants.

Technical Area 10 (TA-10) is part of OU-1079, which is located in
Bayo Canyon approximately one mile northeast of the landing strip
for Los Alamos airport (Figure 1). Bayo Canyon is bordered by
Otowi Mesa to the north and Kvage Mesa to the south (Figure 1), and
is incised approximately 400 feet into the Tshirege, Cerro Toledo,
and Otowi members of the Bandelier Tuff (Figure 2). Potential
sources of contamination from TA-10 include deep releases from
waste pits and septic systems at the radiochemistry laboratory and
surface contamination from four firing sites in the canyon (see RFI
Work Plan for OU 1079, May 1990, Chapter 3).

II. METHODS

The geomorphic characterization of OU-1079 involved a combination
of field mapping, airphoto analysis, prifiling using a hand level
and stadia red, field soil and stratigraphic descriptions, analysis
of topographic maps and drillers’ logs. The entire area was
examined on 1:7200 scale 1991 color airphotos and 1:1200 scale
orthophotos. Features observed on these photos were transferred to
1:1200 scale Facility for Information Management Analysis and
Display (FIMAD) 2-foot contour maps. The entire area was also

2
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examined on the ground to field check features observed on the
photos and to conduct detailed mapping of geomorphic units.
Geomorphic features examined include drainage channels, areas of
historic sedimentation and terrace formation, older sedimentary
deposits and geomorphic surfaces along the valley floor, and talus
or colluvial slopes between the valley floor and cliffs of Tshirege
tuff. Photographs were taken of metal fragments which were likely
remnants of munitions testing in Bayo <Canyon, and relative
radiogenic activity of these fragments were monitored using an
Eberline sSmart Portable (ESP-1) detector provided by LANL HS
division (serial number 0318l1). The detector was calibrated onh May
4, 1993, and the calibration is good through November 4, 1991,

Natural stream-bank exposures of valley-bottom and valley side
slope sediments were cleared off in preparation for the completion
of soil and stratigraphic descriptions. Soils were described using
methods described by USDA Soil Survey Staff (1975) and Birkeland
{1584) using a hand lens, Munsell soil color charts, 2 millimeter
sieve, 10% hydrochloric acid (HCL) and a soil knife. Sediment
sampling lecations in historic alluvium and associated geomorphic
surfaces were identified based on the completed geomorphic mapping
of the area.

A series of ddcross-canyon topegraphic profiles were measured using
a hand level, tape, stadia rod, and clinometer (for measuring slope
angles) to depict surface heights above base level and t¢ measure
widths of geomorphic surfaces. Profiles were measured
approximately perpendicular to the longitudinal stream profile, and
were generally measured to the lower talus slopes on either side of
the canyon. Topographic profiles provided control for the precise
location of wmapping units throughout the canycn. Profiles were
plotted using Quattro Pro software and are presented in Appendix A.

R

L

T =
ot iy . ¥

St e

e

.

-
T



GLORIETA GEOSCIENCE, INC'!

III. RESULTS

A BIRATIGRAPHY

Bayo Canyon is cut into a sequence of Tshirege Tuff (Upper Member,
Bandelier Tuff) overlying Cerro Toledo Rhyclite and Otowi Tuff
(Lower Member, Bandelier Tuff). Quaternary valley floor sediments
in the vicinity of 0U-1079 are inset into the Otowi Tuff (Figure
2). The Bandelier Tuff ranges in age from 1.4 to 1.5 millicn years
(m.y.) for the Otowi Member to 1.1 m.y. for the Tshirege Member
(Bailey and Smith, 1978; Goff and Bolivar, 1983). Based on
driller’s logs from soil borings in the vicinity of TA~10, the
Otowi Tuff is underlain by the Puye Formation at a depth of
approximately 65 to B0 feet (Mayfield et al., 1979; see Figqure 2).
The Puye Formation is a Plio-Pleistocene volcaniclastic alluvial
fan sequence which ranges in age from around 4.0 to 1.7 m.y.
{Waresback and Turbeville, 1990).

The primary landforms in the canyon are: (1) steep cliffs developed
in the Tshirege Member of the Bandelier Tuff; (2) slopes ranging
from 10° to 30° mantled with talus derived primarily from the
Tshirege tuff and underlain by the Cerro Toledo and Otowi tuff,
and; 3) a wide, relatively flat valley floor (Figure 2). The
valley floor can be subdivided into two sections consisting of: (a)
broad, low angle valley floor side slopes covered with one to at
least six feet of colluvium, and; (b) a fairly narrow inner canyen
consisting of the modern channel flanked by one to three stepped
terrace surfaces.

Quaternary sediments are subdivided into deposits underlying
surfaces QY through Q4, from oldest to youngest (Table 1).
Profiles of the inner canyon surfaces and of the valley floor and
lower talus slopes are shown in Figures 3 and 4, respectively.
Quaternary deposits include alluvium in channels, terrace deposits
along the main drainage and tributary drainages, fan deposits from

6
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side drainages, and colluvium and talus along valley side slopes
(Table 1; Figure 4).

Qall sediments consist primarily of fan deposits near the wvalley
floor and colluvium underlying valley side slopes (see Plate 1).
Qall celluvium is approximately 6 feet thick at location BC-i8 and
is overlain in some areas by up to 0.6 feet of historic colluvium
{(Figure 5). Q1 terrace surfaces are located 5 to 9 feet above
local basa level and Q1 fan surfaces are 10 to 15 feet above base
level but are graded to a lower elevation (Figure 4; Table 1).

Qal2 sediments consist of terrace and fan deposits at or near the
valley floor. Qal2 is greater than 2.5 feet thick and typically
consists of massive to weakly parallel bedded coarse sand with less
than 10% gravel. Qal2 deposits have a darkened surface horizon 6.6
to 0.8 feet thick containing minor clay or silt which either
represents a fining upward sequence or an AC horizon. @2 terrace
surfaces are located 3 to 6 feet above local base level (Table 1:
alsc see Appendix A).

Qal3 sediments consist of terrace deposits along the main drainage
and tributary streams, fan deposits associated with side drainages,
and colluvial deposits at the base of steep valley side slopes
(Plate 1). Qal3 sediments are 0.5 to 3.5 feet thick and include
buried pine cones, metal fragments, and a variety of other man-made
materials which post-date the initial development of TA-10. Fan
and terrace deposits consist of coarse sand with less than 10%
gravel; some deposits exhibit parallel to shallow cross bedded
fluvia) stratigraphy (Figure 6). Q3 terrace surfaces are located
0.5 to 2 feet akove local base level along the main drainage (Table
1: Appendix A), but are up to 3.7 feet above base level alocng
tributary streanms.

Gravel composition in Qalli, Qal2, and Qall deposits consists of
pumice (likely Tsankawi Pumice), angular to subrounded welded tuff
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Figure 5.
Soil/Stratigraphic description from
arroyc cut into Q1 valley gide slope
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Figure 6. Photographs showing fluvial stratigraphy in Qall
sediments.
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(likely Tshirege Tuff)}, Otowi Tuff, and dacite (likely rewcrked
Tschicoma dacite weathered from the Cerro Toledo and Otowi Tuff).
Qal4 deposits contain a predcminance of pumice fragments and some
minor rounded guartzite pebbles reworked from the old roadbed and
firing pad base coarse in Baye Canyon. The gravel-size sediments
in Bayo Canyon are generally angular to subrounded and are
predominantly locally derived from the canyon walls.

p. 80ILS

Soils developed in Qall through Qal4 in Bayo Canyon exhibit little
or no pedogenic alteration with a maximum profile thickness of 0.8
feet (Table 2). Qall and Qal2 may, however, be differentiated from
Qal3d and Qal4 based on soil development. Qal3 and Qal4 sediments
exhibited no pedogenic alteration; no carbonate accumulation,
development of soil structure, or horizonation was observed (Table
2; Appendix B). By comparison, soils developed in Qali and Qal2
have a slightly darkened surface horizen (from 10YR5/3 to 10YR4/2)
which was designated as an AC horizon (Table 2; Appendix B). The
AC horizon is 0.6 to 0.8 feet thick and has weak subangluar blocky
or granular structure. All soils described in Bayc Canyon were
non=-¢alcic, with the exception of the Qall colluvial profile which
exhibited very thin, discontinugus coatings on some clasts (Table
2; Appendix B). Qall and Qal2 could not be distinguished from cne
another based on soil development.

2. E8 T GE O 08

The estimated ages of Qall through Qal4 are based on the presence
of man made materials which post-date the initial development of
TA-10, relative soil development, and based on comparison with
Quaternary deposits in DP Canyon in Los Alamos which have been
radiogenically dated. The estimated ages of sediments in Bayo
Canyon show a history of Holocene erosion and deposition. No
record of Pleistocene deposition in Bayo Canyon has been preserved.

13
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Unit Q4 shows evidence for active transport including sediment
mounds behind obstructions, evidence for scouring, absence of or
sparsc vegetation, and moist fine~grained deposits left after
precipitation events. Qal3 deposits partially bury trees and
contain galvanized metal fragments, netal and copper wire, and
other man-made materials including hydraulic lines and glass milk
bottles buried up to 3 feet below Q3 surfaces (Figure 7). These
materials apparently date primarily from the time period between
1944 and 1963 during which TA-10 was in use for construction and
testing of conventional high explosives. Qall deposits are
therefore less than 50 years old.

Qal2 and Qall deposits do not contain historic materials and are
therefore greater than S0 years old. Based on soil development and
comparison with dated deposits in DP Canyon, Qal2 and Qall are
Holocene rather than Pleistocene in age. In DP canyon, two Late
Pleistocene deposits yielded stratigraphically consistent
radiocarbon ages of 26.7 thousand years (ka) and 21.6 ka {Reneau,
1993}. Both of theses units are somewhat indurated clay-vrich
deposits which are apparently much older than the relatively loocse
Qall and Qal2 deposits. A slopewash deposit graded to a level
approximately 20 feet above base level in DP canyon was deposited
batween 5.4 and 2.0 ka in DP Canyon (Reneau, 1%93)., The lack of
soil development in this deposit and height of this surface above
base level suggest that the less than 2 ka DP Canyon slopewash
surface is similar in age or older than Qal2 and possibly Qall.

The very weakly developed Bayo Canyon Q1 and Q2 soils which lack B
horizons and exhibit very little or no accumulation of pedogenic
carbonate also indicate that Qall and Qalz deposits are Middle or
Late Holocene in age. The Bayo Canyon valley floor within OU~-1079
is 6600 to 6700 feet in elevation. Soils developed at a similar
elevation (6500 feet) in Quaternary deposits of probable middle to
late Pleistocene age at the proposed Institute of American Indian

15
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Buried metal fragment Buried wire Buried metal fragment

Figure 7.

Wire and metal fragment:s in Qal3 sediments.
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Arts Campus in Santa Fe County are carbonate s2ils with reddened Bt
horizons and maximum Stage II+ carbonate morphology (Glorieta
Geoscience, Inc., 1993; terminology after Gile et al., 1966; age
estimate based on Machette, 1985). The soil developed in a deposit
which buries a mammoth tusk located in the Galisteo Basin southwest
of Galisteo at an elevation of approximately 6400 feet is late
Pleistocene age (between 10,000 and 100,000 years old), exhibits a
Stage II-III carbonate meorphology and a well developed Bt horizon
(Glorieta Geoscience, Inc., unpublished data). These data indicate
that Late Pleistocene-iage soils developed in deposits in the Santa
Fe area located at a similar elevation to Bayo Canyon are carbonate
soils which may exhibit a Stage II carbonate morphology. Early to
Middle Holocene soils developed in deposits underlying stable
surfaces in Bayo Canycn would likely exhibit a Stage I carbonate
morphology. Based on the lack of B horizon or development of
carbonate morphology, and based on comparison with the DP Canyon
"slope wash" surface (less than 2 ka), Qall and Qal2 are likely
Middle- to Late-Holocene in age (6 ka or less). Qal2 deposits are
likely several hundred to several thousand years in age and Qall
depousits are likely several thousand years in age (Table 1).

D, AREAYL PBXTENT OF SURFACES

The majority of the area along the Bayo Canyon valley floor between
the active channel and 10°-30° talus slopes on the south side of
the canyon copsists of Q1 valley side slopes underlain by colluvium
(Plate 1). Q2 and Q3 surfaces are confined primarily to laterally
restricted terrace surfaces between Q1 side slopes and steep talus
slopes on the north side of the canyon. Q2 surfaces are primarily
terrace surfaces located along the Bayo Canyon active channel. Q3
surfaces comprisie narrow terrace surfaces along the main drainage
and along the major tributary drainage on the south side of the
canyon. Unit Q3 also includes fan surfaces fed by arroyos which
head on the south side of the canyon and surfaces underlain by
colluvium at the base of talus slopes on the north side of Bayo
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canyon (Plate 1), Q4 surfaces follow the active channel of the .

main drainage and small tributary drainages in Bayo Canyon (Plate
1). :

The series of cross-profiles show that Q3 surfaces along the main 5
drainage have a maximum width of approximately 250 feet, but ok
generally occur as laterally restricted terrace surfaces 30 to 80
feet across (see Appendix A profiles; also Plate 1). Q2 surtaces
comprise most of the remainder of the narrow inner canyon, while Q1

low angle valley side slopes comprise the majority of the canyon
floor on the south side of the active channel (see Profiles BC-10

and BC-20 through BC-25, Appendix A). Bayo Canyon in the vicinity

of OU-1079 is asymmetric with the active channel shifted to the
north side of the canyon (see profiles in Appendix A). Q1 fan
surfaces occur near the southeast end of 0U-1079 (Plate 1).

B. LOCATIGN OF METAL FRAGMENTE AND LEAD DISCSE

A higher concentration of galvanized metal fragments and lead discs
were observed on talus slopes near the base of Tshirege tuff cliffs
in the western part of OU=-1079 than are observed elsewhere in the
canyon (see Plate 1 for location). Metal fragments are typically
very twisted and broken and along with the lead discs may have been
components of explosives which were tested in the canyon. An
assortment of these discs and metal fragments are shown in Figure
8. Most fragments background radiation levels equal to background
levels, but a small percentage of discs and metal fragments
exhibited 2 to 4 times background radiation levels. Although the
greatest concentration of metal fragments occurs in the area shown
on Plate 1, metal fragments occur thought Bayo Canyon within QU=
1079. Preliminary mapping conducted southeast and downstream of
0U-1079 in Bayo Canyon indicates that metal fragments, including a
partial sphere of cast metal, have been transported downstream from
0U-1079 (Figure 9).

18
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Figure 8a. Metal fragments and lead discs in Bayo Canyon.
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R ¢ SUILELAE I

Figure 9, Partial sphere of metal found downstream of 0QU-1079 in
Bayc Canyon.
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P. PRELIMINARY MAPPING DOWN-CANYON PROM 0U-1079 é

Preliminary mapping completed down-canyon from OU-1079 indicates o
that surfaces defined within 0U-1079 can be traced down-canycn
(Figure 10). The main drainage is apparently more incised in this i3
region than was typically chserved on 0U-1079 (see profile BC-26,
Figure 3), which indicates recent downcutting in this part of Bayo
Canyon. "“BC-27" in Figure 10 is the location of the metal sphere
shown in Figure 9. Based on the preliminary mapping in this part
of the canyon, additional surfaces may be present downstream from
the area shown in Fiqgure 10, and more detailed mapping will be
required to trace the units defined in this report further
southeast down Bayo Canyon. Much of the drainage area of Bayo
Canyon has likely been captured by Pueblo Canyen in this area and
the Bayc Canyen drainage is apparently experiencing more freguent
cycles of erosion and deposition than are observed in the portion
of the canyon which is within QU-1079.

Iv. DIBCUSBION

A. BUGGEATED HAMPLING LOCATIONS ‘

Sediments underlying Q3 and Q4 surfaces were deposited concurrent
with or subsegquent to use of 'TA-10 as a firing site and
radiochemnistry laboratory; these units should therefore be targzted
as sediment sampling sites. Sediments underlying Qt3 surfaces
flanking the major side drainage adjacent to the BC-17 profile line
(see Plate 1) are 2 to 3.5 feet thick and are located along arroyos
which drain steep talus slopes which have the greatest
concentration of metal fragments and lead discs observed in Bayo
Canyon. These sediments should be sampled at depths ranging from
0.5 to 3.0 feet below the ground surface. Sediments underling the
Qf3 fan surface which grades into the Qt3 surfaces just described

22
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and the adjacent Q4 surfaces (Plate 1) should be sampled at depths
from 0.25 to 2.0 feet helow the ground surface. Samples should
also be collected from Qf3 fan deposits in the southeastern portion
of OU-1079, focusing on fans fed by drainages which pass through
some part of the old radiochemistry laboratory (between BC-22 and
B¢-25; see Plate i). These sediments should be sampled at depths
from 0.25 to 1.5 feet below the ground surface.

Along the main channel, sediments underlying Q3 surfaces downstream
(east of) the BC-17 profile line should ke targeted for sampling,
and some samples should be collected from the active channel (Q4)
{(Plate 1). This appears to be the area of greatest historic
deposition along the main channel, and also lies adjacent to or
downstream from the firing sites. Sediments underlying Q3 surfaces
located downstream from BC-22 should be sampled due to their
preoximity to the old radiochemistry laboratory. These sediments
should be sampled at depths from 0.25 to 1.5 feet below tha ground
surface.

Some sampling of sediments underlying Q3 surfaces located
downstream from OU-1079 (Figure 10) should also be conducted to
determine if contaminants have been transported away from the
former TA=-10 area. The presience of the metal sphere shown in
Figure 9 indicates that scme materials from TA-1¢ have been
transported downstream from 0QU=-1079. Sanples should also be
collected from the active channel downstream from 0U-1079,

Lower frequency sampling of sediments underlying Qt3 surfaces and
Qf3 surfaces located upstream of BC~-17 should be conducted to
determine if any contamination is present in this area {Plate 1).
A firing pad was pressnt in this area which could have released
contaminants in the northwest corner of the site. Lower frequency
sampling of sediments underling Qc3 surfaces could also be
conducted to determine if any contaminants associated with
explosive fragments originally distributed over steep slopes on the

24
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north side of Bayo Canyon have been reworked into recent colluvial %
deposits at the base of the slope (Plate 1)}. ﬂ
. _RECENT GEOLOG ORY O 0_CANYON o

No record of the geologic history of Bayo Canyon hetween the time
of deposition of the Bandelier Tuff (Tshirege Member) at 1.13 m.y.
and deposition of Qall during the Mid-to Late-Holocene has been
identified in the vicinity of 0OU-1079. Incision of Bayo Canyon
began sometime after 1.13 m.y. aAny Pleistocene sedimentary
deposits in the project area have either been eroded and
transported downstream or are buried by Holocene sediments.

The Holocene sedimentary record indicates that multiple periods of
erosion and deposition have occurred since the Mid-Holocene. Qall
colluvial deposits generally sit directly on bedrock on steeper
side slopes, suggesting that older sediments were stripped from
steep valley side slopes prior te deposition of Qali. The base of
Qall has not been observed along shallow valley side slope areas;
it is therefore unknown if older alluvium or bedrock underlies Qalil
in those locations. The presence of Qt2 and Qt3 surfaces along the
main drainage indicates that at least two cycles of incision and
aggradation followed by a third period of incision have occurred
during the late Holocene, with the deposition of 0.5 to 2 feet of
sediment since development started in Bayo Canyon. Up to 3.5 feet
of historic sediment has been deposited in the major tributary
drainage on the south side of the canyon, and the presence of a
lower, inset terrace in that area indicates that an additional
episode of aggradation and incision has cccurred in some tributary
drainages.

The multiple episcdes of recent erosion and deposition, lack of a
sedimentary record of Pleistocene deposits in the area, and the
presence of up to 3.5 feet of historic sediment indicate that the
Bayo Canyon drainage network is a very dynamic system. Sediment is
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apparently cycled through Bayo Canyon on a time scale of 10?2 tc 102 4

years, and sediments predating the Mid-Holocene have either been %
stripped and reworked, transported downstream, or buried beneath ?
younger sediments, Tributary drainages exhibit additional cycles '?
or erosicn and deposition, with cycles of erosien and deposition %
occourring on a time scale of 10’s to 100’s of years. Sediment is i

transported along and deposited within tributary streams in
response to lower intensity storm events than are required to move
sediment through the main channel in Bayo Canyon.

V. CONCLUBIONS

Bayo Canyon is a very dynamic system in terms of sediment transport
and deposition. At least two cycles of incision and aggredation
followed by a third period of incision have occurred during the
late Holocene, with the deposition of 0.5 to 2 feet of sediment
along the trunk stream since development started in Bayo Canyon.
Up to 3.5 feet of historic sediment has been deposited in the major
tributary drainage on the south side of the canyon.

Sediments underlying Q3 and Q4 surfaces were deposited concurrent
with or subsequent to use of TA-10 as a ftiring site and
radiochemistry laboratory; these units should therefore be targeted
as sediment sampling sites, Sediments underlying Qt3 surfaces
flanking the major side drainage adjacent to the BC-17 profile
line, along the main channel downstream (east of) the BC-17 profile
line and underlying Q3 surfaces located downstream from BC-22 are
prime sampling targets due to their proximity to firing sites or to
the old radiochemistry laboratory (see Plate 1 for lacationj.
Additional sarmpling sites should include the active channel (04},
Q3 fan deposits in the vicinity of the o0ld radiochemistry
laboratory, other Qal3 deposits within 0U-1079, and Qal3 and Qal4
sediments located downstream from QU-1079.

Galvanized metal fragments and lead discs were observed on the
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ground surface or buried by historic sediment throughout Bayo
Canyon both within and downstream f£rom QU-1079. Most fragments

.

any clean up effort in Bayo Canyon.

exhibited background radiation levels, but a small percentage of *;
discs and metal fragments exhibited 2 to 4 times background ‘:
radiation levels. These materials should be targeted as part of 7}

i

Soils developed in Qall through Qal4 in Bayc Canyon exhibit little
or no pedogenic alteration with a maximum profile thickness of 0.8
feet (Table 2). Qall and Qal2 may be differentiated from Qall and
Qal4 based the presence of a slightly darkened AC horizon with
weakly developed soil structure in Qall and Qal2 deposits (Table
2). Geomorphic surfaces in Bayo Canyon are underlain by deposits
which are Mid-Holocene in age or younger (Table 1).  Terrace
surfaces are located within 10 feet of medern base Jlevel,
indicating that the trunk drainage in Bayo Canyon has been near its
present base level during the multiple cycles of erosien and
deposition that have occurred since the Mid-Holocene.
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5
Beyo Canyon Profile 8C-10. Orientation: S60W 3! ;
Station xDistance xTotal Y Distance Y Total Comments :
125 14395 10 4223
21 34 13145 216 4123 Up cliffs and benches to top of mesa 3
20 225 -970.5 117 1963 Up Otowi and Cermo Toledo to base of Tshirege Tutt &3
18 -14 -745.5 5.5 79.3 Numarous metal iragments on steeper CANYON side siopes
18 -17.5 -131.% 8.3 738 Otowi Tulf mantled with boulders of Tshirege Tult
17 42 714 2.8 67.5 End of colluvial side slope. Abundant metal frags/boulders
16 -28 -702 &2 647
15 36 574 6.1 58.5 Blocks of Tshirege Tulf on slope
14 359 €38 E6 524
13 44 593 5.5 458
12 42 -555 63 40.3
1" 42 -813 s7 34.0
10 -40.3 471 6.0 20.3
9 -11.8 4307 2.7 23
B 7.9 4169 a5 19.6 Up onto colluvial side slope
7 1.7 ~411 22 16,1 Base of artificial cut of oid maandar
5] -100 -339.3 a.7 1.8 Same as above
S -100 239.3 5.0 10.2 Colluvial side siepefupper canyon bottom
4 895.8 -1383 1.7 5.2 Equivalent of T1 or sidér slope
3 92 43,5 2.8 45 COntopot T2
2 0.6 353 0.3 0.7 Basa of nser for secomd terrace
1 4.7 4.7 1.0 1.0 Historic terrace
0 0 0 0.0 0.0 SW side of active channel
1a 253 253 0.3 0.3 NE side of active channel
2a 4 233 1.0 0.7 Oneaedga of histonc lerace
Ja 47.7 T 0.5 02 Inside adge historic/aciive channel
4a 11.6 88.6 29 31 Ontopof T2
Sa 3.7 1223 1.8 4.9 Breakin slopa on top of tarrace
Ga o6 218.3 -1.7 3.2
Ta 75 2543 .5 2.7 At base of Otowi Tuff siope
8a 18 31z 1.4 4.1 Colluvial mound at base of slcpe
Sa 20 3323 5.3 8.4 Weathered Ctowi with thin colluvium vanear
10a 12 344.3 4.7 14.1 Same as above
11a 12 3863 6.2 20.3 Same as above
128 54 410.3 31.0 51.3 Contact between axpoted Otewi and ooliuvium
13a 225 &35.3 115 166.3 Base ol Tshirege cliffs
14a 68 T3 I 4 2783 Mesatop
N 734.3 -8 2103
65 7993 ~38 2323

Nota: stations 20, 21, 135, and 148 were measurad from topographic map,
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Hayo Canyon Profile BC-16, QOrentation: S45W

xTotal Y Distance Y Tota

NW end of OLJ 1079
Stajon x Distance

14 -24 <505

13 =14 -481

12 27 457

1t -58 440

10 -35 384
g 05 ~345

8 £6 2654

7 £5 -196

[ -12 -131

5 £2 -119

4 -18 57

a -8 38

2 27 30

1 ~3 3

0 o] 0

Da 10 10
1a 9 19
2a 100 119
Ba 100 219
4a 31 250
Sa 78 aze
6a &0 a8
Ta 78.5 467.5

5.00
3.80
1.50
G.EQ
3.90
4.70
5.80
6.30
1.20
§.40
2.70
230
1.30
0.20
0.00
<0.20
3.10
0.70
2.00
1.10
3.9
1.70
15.80

51.9
469
43.1
41.6
34.8
30.9
262
20.4
141
12,9
6.5
3.8
1.5
0.2
o
0.2
2.8
22
4.2
53
9.2
10,9
307

i
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4

2

Tk

Comments ~§:

©n boulders of Tshirege Tulf '
Straam channel

Channel on boulders upsiream, active depasition downstream
Tshirega boulders; channe! partly incised, deposition 10.15 ft across
Width = 10t

Fan apux; width = 23 it.

On fan from side drainage; change o S7aW
Break in slope {possible tan)

On valley side slope

Across roadjon valley side slope

Possible T2 level (next to roacd)

Base of slope next to road

Cn histaric fill {point bar)

W side of active channal

NE sice of active channal

OnT2(M

onT2(?)

Cn gradual valley side slape

New beasing = NS6E; at toe of small side fan
On fan surface

Edge of fan; start of thin colluvium mantling Otow Tult
Thin calluvium on Otowl Tuft
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*3
3
Bayo Cartyon Profile BC-17. Orientation: S60W +
.
Station xDistance xTotal YDistance Y Total Commenis ¥
26 87 -11185 17 66.0 Toe of Otowi stope mantied with Tuhirege boulders X
25 54 5 -1031.5 3.5- 49.0 Far side area of historic fill and maandering channel 'r.%‘
24 =245 917 A7 455 Historic fill in small drainage T
23 -58 952.5 4.5 50.2 Breakin slope :
22 -100 -894.5 6.6 45.7 Valley side slope
21 1.5 7945 B4 39.1 Slope above channel
20 7.5 -785 0.3 30.7 Farside of channel
19 235 -777.5 6.1 304 Channel bottom 59,5 H. upstream from confluence
18 83 -754 2.7 385 Edqeof amoyo cut
17 -84 Sl 58 33.8 Valley side slops
16 35 -5a7 28 28,0 Far side of swale
15 -¥8.5 552 0.3 252 Inbroad swale
14 <76 -A73.5 6.8 25.5 Onvalley side siope (coliuvium)
13 -80 -397.5 4.9 18,6 Contact batween fan and valley side slope
12 «100 3175 28 13.7 Across Holocene® fan surface
11 ~18 217.5 4.0 10.8 Onsurace above cut
10 S8 -201.5 1.0 6.3 DBasa of possible man-rmade cut
9 £ -113.5 -1.3 5.8 Edgeof histone fan
8 -17.5 1075 0.2 7.1 Farside of road
7 -20 -90 1.6 6.9 Edgn of road
6 11 70 1.2 53
5 -5 -55 -1.6 4.1 Likely man-mada cut
4 32 -54 o0 57 Edgscicutinto T!
3 8 22 5.1 5.7 Ontop of possible T1
2 -11 -13 a2 0.6 Far side of historig fitl
1 2 -2 0.4 0.4 On histuric fill
0 0 0 0.0 0.0 SW side of active channel
Oa 8.5 85 0.1 0.1 NE side of active channel
1a 2 1.5 2.8 0.7 Ontop of historic terrace
za 24 355 0.4 0.3 Baseof T2 riser
Ja 12 47.5 3.4 3.7 On T2 surface
4a 53 100.5 1.0 2.7 Atslope break
Sa 20.5 121 22 0.5 Bottom of swale
Ga 25 1235 0.1 0.6 Across swale
a 16.5 140 0.8 1.4 Top of bar
8a 255 1655 3.9 1.6 In ehandoned channel
) T4 2395 08 0.8 Farside of abandoned channel
10a ] 242.5 0.6 0.2 Onsmall inset fill
118 A 2135 23 2.1 Baseo! T1 equivalent {7)
12a 13 286.5 19 6 Top of T1 {?) terrace with colluvial mantie
13a 55 s 55 11.5 Basa of talus-across area of active transport
14a 49 390.5 271 38.6 Uptalus slope
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Bayo Canyon Profile BC-20. Orientation: S36W - NI6E

Station x Distance
1" =40
-71.5

-
o

O - W Ak oD
1 )
g

= &
M Qo
tn ot

11.5

135
12
89

110

615

96.5

PEIcRESR

xTotal Y Distance Y Total

834
-7
7225
-6Z3.5
-554.5
-501.5
-401.5
3015
-201.5
1105
~10.5
G

8.5

12
23.5
28.5
42

54
143
253
4.5
411

123
14.6
148
a8
a.7
a7
8.4
6.8
3.5
0.2
53
0.0
0.1
0.4
0.2
0.5
0.1
20
1.4
1.9
13.1
a2

®.0
8.7
66.1
513
424
X7
240
156
9.0
55
53
0.0
0.1
0.3
0.1
0.4
05
15
0.1
20
15.1
483

Comments
On Talus slope
Talus and 5l0pe wash
Talus and slope wash
Lowest Tshirege boulders
Start of stecper colluvial siope

Shallow valley sida slope

Slight brezk in siope

Across T1 terrace

On T2 or T1 surface

SW side of active channel

Across SW channel

On bar in channel

On bar in channel

In NE channel

In NE channel

Likely histonc terrace

Likely historic terrace (near road)

Across bar and swele topography o break in slopa
Depositional area at base of steep side slope
Lower lalus slapa to base of upper 30 degree slope

Otowi Tult is axposed approximately 70 fi. along station Sa transcect, at possibly at Sa station
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Beye Canyon Profils BC-21. Orlantation: S30W - NJOE :;;
Statlon  xDistanca xTotal Y Distance ¥ Yot Commants B,
14 -2 284 121 77.9 Tobass ol talus slope 1
13 855 822 11.0 65.8 Insmall channal at haad of drainags =
12 53 7325 10.8 54.8 Eank above west forl of side dralnage “}
1 74 $395 8.6 440 On valley side slops 1
10 -69 £65.5 8.3 354 On valley iids slops
2 £6.5 -496.5 6.3 27.1 On valley side slopa
] =100 430 101 208 Cn valley side slope
7 -10.5 -330 4.1 10,7 On slops above cut
6 515 3195 09 6.6 Atbase ol man made cut
5 80 -258 05 5.7 On blacktap
4 100 -188 N2 5.2 Actoss blackiop; appres. S A1, from road
3 30 58 24 50 Possible T1 - but on adge of blackiop surlace
2 =43 58 0.7 2.6 Across T2
1 -15 -15 3.3 33 OnT2surface
0 0 a 09 0.0 SWside of acuve channal 5
Ca a5 95 0.1 0.5 NE side ol active channel '
Ta ] 14.5 1.3 1.2 Ontop of historic tarrace '
2a 25 395 03 1.5 Base of T2 tisar (across hisloric tarrace)
Ja 75 47 1.7 3.2 OnT2zudace .
4a 48 85 0.6 3.8 Across T2 '
Sa 49 144 o5 133 Across colluvial mound at base of talus slope ,
&a 786 2206 39.0 £§2.3 Uptalus slopa
T4 746 2852 318 8.8 Lower angta talus slope; possibly ransition

from Qtowi (beohw) to Carro Toledo (7a tranacect)
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Bayo Canyon Profile BC-22. Orientation: S15W - N1SE ;;
L X
Staion xDistance xTotal Y Disance Y Total Commants ,1
12 -58.5 430.7 222 1.2 Main alus slope h!_
11 “73.7 SN2 163 9.0 Lower falus/colluvial slops with Tehirege boulkders
10 &1 4975 a0 52,7 Vallay side slops
) -205 -438.5 8.1 44.7 Cn siope above cut
a 525 416 14 36.6 Across lave! area with quartzite, assorted pC, fused glass
7 45 «353.5 15 352 Edge ol lavalad off area with bass coarse
) 475 -2585 0.4 272.8 Vellay side slopa 1 besak in slope
5 -90 -221 15 17.2 Vallay side siope
4 -3 -1H 85 9.7 Onwvalisy side slope; T2 likely snds under road @ 251
3 5.5 24 28 3.1 Ont2
2 <305 325 04 0.5 Far sids o! histenc fill
1 -2 2 o1 0.1 On historie point bar daposn
o 0 0 0.0 0.0 SW side of active channel
Oa 14 14 0.1 5.1 NE side ol active channal
1a 4 18 1.0 0.9 OCn1op of historic terrace
2a b 41 0.1 1.0 Slope break
3a 20 61 1.2 2.2 Liksdy stll historic lerrace
da 12 73 12 34 OnTz
Sa 175 905 03 2.7 High pointon T2 .
a 135 104 1.1 28 SwalsinT2
Ta b L 139 0.9 1.7 Low point on T2. Move 4.5 N77W for 8a shot
Ba 13 152 03 2.0 Farsids of swale
Sa " 183 0.9 2.8 Top of bar
10a 145 775 05 2.4 Edgs of bar
f1a 70 1853 -1.8 0.5 In gbandoned channel; svidence of active taniport (plne neadios eic.)
12a 155 200.8 a1 0.7 Acroas channsl
12a 445 2453 4.1 4.8 Across arsa of active slope wash
14a 15 2609 4 as
158 82.7 23 111 199 Across discected area {0 base of talus (fan)

164 75 age 31.8 51.7 Up talus slope to Clowi bedrock
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GLORIETA GEOSCIENCE, INC...?
a';u:’
Bayo Canyon Profila BC-23, Through old Hadiochemistry Lab. Orientation: 532V - N32€ 4
iy,
Siation XxDistancs xTotal Y Distance Y Total Commarts Al
1 527 -546.3 153 G5.8 Lower talus slope -
10 865 4986 12,0 50.5 Valley side siape to slops break i
2 -99 -407.% 138 37.5 Vallay side slape 4
a 8.6 -308.1 4.9 23.7 Onvalley side slope above cut
7 125 -299.5 66 18.8 Across building ares to base of cut
6 &5 -174.5 71 122 Onedge of road
5 66.8 408.5 48 5.5 Nextto asphalt, possibly antificial fill
4 35 43 06 0.3 Far side of channel
3 3.5 39.5 0.7 0.3 Small active chantsel
2 -33 36 0.1 0.4 Across historic fill
1 3 -3 05 0.5 On historic point bar deposit with buried cable
0 1] Q 0.0 0.0 SW side of active channal
Ca 3 3 0.1 0.1 NE side of active channel
Ta 2 5 0.3 02
2a 135 185 03 0.5 Top of bar
3a 19.7 38.2 -1.1 0.6 Edge of bar
4a 1. 39.2 0.3 0.9 Edge of channe!
5a 75 46.7 0.0 0.9 Edge of channel
Ga 2 48.7 0.4 0.5 Qn historic fill
7a 24,5 73.2 07 0.2 Edge of historic fill '
Sa as (X4 0.8 08 OnT2
ga 74.5 151.2 10 1.8 Across T2
10a . 17 168.2 1.2 3.0 Across depesitional area at base of slope
11a 56 224.2 12.8 15.8 Colluvial slope
12a 59 283.2 a.7 24.6 Low angls embayed area
12a 45 3252 68 NS

148 n 400.2 18.1 46,6 Lower talus/coliuvial slope to approx. badrock contact
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GLORIETA GEOSCIENCE, INC.

Bayo Canyon Profie BC-25, Southwesl end of CU 1079, Orantation: S21W - N2tE

¥ Digtance
&%

&9

£9
1335
9.5

-8

e

xTo Y ODistance YTolal

432
~308.2
72
1982
048
24.0
-20

2

0

103
129
53.4
4
1702
183.2
289.2

3.1
122
1.3
10.%
0.5
03
1.0
03
0.0
0.1
0.4
0.4
10.1
10.5
LR
284

0.2
341
ne
128
21
1.6
1.3
0.3
0.0
Q.1
0.4
00
104
20.0
.7
S54.1

Commarns
On valley sicta siope at base of Lalu
Valiay sida slope
Valley side sicpa
Across valley sida slops o road
Across kreguiar ara - hislods fil?

Fur slds, histor: tarrece

Historic tamaos

SW side of active charmmsl

NE sida of active channel

On histor tarace

Across historic terrace

On teraca or fan surfase AbCYe BtHeAM
Across sloping surface

Base of talus

Uiz talus slope

4a - 5a that i across amall fan sutface truncated by straam; pra-hislenc T4 squivalent?

Sohp

A

4

™

"

L
s
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Bayo Canyon Profila BC-26, Southwast of OU 1079, Orlentstion: S30W - N3OE g
Staton xDitance xTotal Y Distance ¥ Total Commanta 1
4 22 8 20 183 On Q1 skie slope il
3 4.5 58 a0 183 On Q1 vallay side slope above cut @
2 50 505 40 133 To cut on far side of read Wy
1 -10.8 10.5 03 3 OnQ? surdace 0}
0 0 0 00 0.0 SWckia of active channal
Oa 17 17 0.1 0.1 NE side of agtiva channal
in 4.5 218 0.8 048 GOn hisiorio terrace (QL3)
28 196 4.2 +¥.} 1.8 Across O3
da 13 542 4.0 58 OnQt2 or Ot surtace
42 25 79.2 0.1 5.7 OnQt2 or Ott surlace
Sa 108 187.2 21 7.8 Actoss Q2 (o bass of slopa (Q11 fan)
8a 335 220.7 1€ 154 Onto Q1 (7) fan surface
7a 24 2447 14 148 Onfansudace
T} 75 a18.7 a8 255 Accoss fan to base of Walus
Ya 18.8 3385 a2 283 Low angle colluvial slope
1Ca 23 3615 B.7 375 Upbase of talus siope
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