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1.0 INTRODUCTION

This report presents survey data obtained in 2009 and 2010 from both above and below sediment
transport mitigation sites in the Los Alamos and Pueblo Canyon watersheds, within and near the

Los Alamos National Laboratory (LANL or the Laboratory). The survey data document the baseline
geomorphic conditions at these mitigation sites prior to the 2010 monsoon season, as specified in the
Monitoring Plan for Los Alamos and Pueblo Canyons Sediment Transport Mitigation Project (LANL 2009,
107457). The New Mexico Environment Department (NMED) issued an Approval with Modifications for
this plan (NMED 2010, 108444) and approved the submittal of a baseline geomorphic conditions report
by May 30, 2010. This report satisfies that requirement. These surveys will be repeated after the 2010
monsoon season and the results presented in a report to NMED by May 30, 2011. That report will include
estimates of net sediment deposition in each area since the previous surveys and will evaluate if any
unintended geomorphic changes have occurred, such as net sediment erosion.

1.1 Surveys at Sediment Transport Mitigation Sites

Surveys were conducted at all sediment transport mitigation sites specified in LANL (2009, 107457) and
at the LA-SMA-2 retention basins, as requested by NMED (2010, 108444). Surveys were conducted
using a combination of a differentially corrected global-positioning system (GPS) and a total station tied to
GPS control points, depending on tree cover. The general locations of all survey areas are shown in
Figure 1, and these surveys are discussed below. Surveyed cross sections are shown in figures with a
vertical exaggeration (VE) of 2.5 times, and channel thalweg profiles are shown with a VE of 5 times,

15 times, or 20 times. Raw survey data (x and | coordinates using the New Mexico State Plane
coordinate system and elevations of all survey points) for all cross sections and thalweg profiles are
included electronically as Attachment 1 (on CD).

Pueblo Canyon Cross-Vane Structures. Two cross sections were surveyed in the vicinity of each of the
three Pueblo Canyon cross-vane structures (CVSs) in April and May 2010. One is 50 ft upcanyon, and
one is 50 ft downcanyon of the apex rock of each structure. Channel thalweg profiles were also surveyed
over these 100-ft distances. Cross-section and thalweg-profile locations are shown in Figure 2, and the
cross sections and thalweg profiles for the upper, middle, and lower CVSs are shown in Figures 3, 4, and
5, respectively. Irregularities in the thalweg profiles partially reflect construction-related disturbance and
are expected to be smoothed out after the first runoff events.

Upper Pueblo Canyon Willow-Planting Area. A total of 18 cross sections were surveyed in

October 2009 in the area of Pueblo Canyon downstream from the new Los Alamos wastewater treatment
plant (WWTP) outfall and upstream from the access road to the WWTP, where willows were planted in
spring 2008 and spring 2009. These cross sections were divided into groups of six within the upper (UW),
middle (MW), and lower (LW) thirds of the willow-planting area, and within each group, the cross sections
were spaced at 100-ft intervals. Longitudinal channel thalweg profiles were also surveyed over 500-ft
intervals through each of these three areas. Cross-section and thalweg-profile locations are shown in
Figure 6. The cross sections in the UW, MW, and LW thirds of the willow-planting area are shown in
Figures 7, 8, and 9, respectively, and the thalweg profiles are shown in Figure 10.

Pueblo Canyon Wing Ditch. Five cross sections were surveyed at 100-ft intervals downcanyon from the
Pueblo Canyon wing ditch in November 2009. Longitudinal thalweg profiles of the active channel and an
abandoned channel to the south, where the wing ditch will direct water, were also surveyed over this
distance. Cross-section and thalweg-profile locations are shown in Figure 11. The cross sections are
shown in Figure 12, and the thalweg profiles are shown in Figure 13.
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Lower Pueblo Canyon Willow-Planting Area. A total of 23 cross sections were surveyed in September
and October 2009 at 100-ft intervals within reaches P-3FE and P-4W in an area where willows were
planted in spring 2009. The surveys extended for 1100 ft above and below a transition area separating a
broad upcanyon wetland (P-3FE) from a narrower downcanyon wetland within incised geomorphic
surfaces (P-4W). The cross sections are labeled with negative numbers above this transition area

(e.g., PU-100 ft), and with positive numbers below this transition area (e.g., PU+100 ft). A longitudinal
channel thalweg profile was also surveyed over this 2200-ft interval. Cross-section and thalweg-profile
locations are shown in Figure 14, cross sections are shown in Figure 15, and the channel thalweg profile
is shown in Figure 16.

Pueblo Canyon Grade-Control Structure. A total of 15 cross sections were surveyed in April 2010 at
100-ft intervals upstream of the Pueblo Canyon grade control structure (GCS), and 3 cross sections were
surveyed at 100-ft intervals downstream from the GCS. A longitudinal channel thalweg profile was also
surveyed over this 1800-ft interval, and was extended downstream past the new E060.1 gaging station.
Cross-section and thalweg-profile locations are shown in Figure 17, cross sections are shown in

Figure 18, and the channel thalweg profile is shown in Figure 19. The cross sections are labeled with
negative numbers above the GCS and with positive numbers below the GCS. Some ground disturbance
associated with site restoration has occurred downstream from the GCS after the surveys were
completed, and another survey of the area of disturbance is planned before the 2010 monsoon season.

LA-SMA-2 Sediment Retention Basins. A general topographic survey was conducted that
encompassed the area of the LA-SMA-2 sediment retention basins in March 2010. The topography of this
area is presented in Figure 20. A general topographic survey will be repeated annually, documenting both
the maximum thickness of accumulated sediment and total sediment volume deposited since the previous
survey.

DP Canyon Grade-Control Structure. A total of 11 cross sections were surveyed in April and May 2010
at 100-ft intervals upstream of the DP Canyon GCS, and 3 cross sections were surveyed at 100-ft
intervals downstream from the GCS and downstream from the new E039.1 gaging station. A longitudinal
channel thalweg profile was also surveyed over this 1500-ft interval. Cross-section and thalweg-profile
locations are shown in Figure 21, cross sections are shown in Figure 22, and the channel thalweg profile
is shown in Figure 23. The cross sections are labeled with negative numbers above the GCS and with
positive numbers below the GCS.

Los Alamos Canyon Low-Head Weir. A general topographic survey was conducted that encompassed
the sediment retention basins above the Los Alamos Canyon low-head weir in July 2009. The topography
of this area is presented in Figure 24. Because water had ponded in the basins prior to the survey, and
has remained in the basins continuously since that time, it has not been possible to survey the deepest
parts of the basins. The Laboratory plans to drain these basins after cessation of 2010 snowmelt runoff to
allow surveying of the deepest parts of the basins. This survey will be presented in the May 30, 2011
report. A general topographic survey will be repeated annually, documenting both the maximum thickness
of accumulated sediment and total sediment volume deposited since the previous survey.

2.0 REFERENCES

The following list includes all documents cited in this report. Parenthetical information following each
reference provides the author(s), publication date, and ER ID. This information is also included in text
citations. ER IDs are assigned by the Environmental Programs Directorate’s Records Processing Facility
(RPF) and are used to locate the document at the RPF and, where applicable, in the master reference set.
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Copies of the master reference set are maintained at the NMED Hazardous Waste Bureau and the
Directorate. The set was developed to ensure that the administrative authority has all material needed to
review this document, and it is updated with every document submitted to the administrative authority.
Documents previously submitted to the administrative authority are not included.

LANL (Los Alamos National Laboratory), October 2009. “Monitoring Plan for Los Alamos and Pueblo
Canyons Sediment Transport Mitigation Project,” Los Alamos National Laboratory document
LA-UR-09-6563, Los Alamos, New Mexico. (LANL 2009, 107457)

NMED (New Mexico Environment Department), January 11, 2010. “Approval with Modifications,
Los Alamos and Pueblo Canyons Sediment Transport Monitoring Plan,” New Mexico
Environment Department letter to G.J. Rael (DOE-LASO) and M. Graham (LANL) from
J.P. Bearzi (NMED-HWB), Santa Fe, New Mexico. (NMED 2010, 108444)

EP2010-0230 3 May 2010



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

May 2010 4 EP2010-0230



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

1620000 1630000 1640000
.
_"“"-._:"3’
| ¢ PO = @ﬂﬁ“e N
e
Los Alamos 2 ﬂ’ - et W =
os amos oun
Townsite %‘ %%' unty - M m iarrancas -Canyon~ AN
= 3, f | \ Pusblo Canyon .~ Spring e S a0 A Z’?i“
3 g /‘:"& A wane structures " willow plantmg h wnlow planting W‘“@ —""—j ;\/___;\/\,, 3
] 2 N |8
w© =2 [2) " @
= ,éaQ 2 055 Ny . Q/ H}u W W g
23 SN M’\_J’V\
E056 North Mesa /?l:n > jv
~zanyol Pu&. e il P
ACId.C E055.5 Lo Qagyo Sy Pueblo CanryHo\n\:: Spring 2009 .
N wmg-dnchu\b\h .;mllow plantlng
& = S
TA43 2 "g\i\k‘i 5\
T E038 DPTS. Pueblo Canyon‘grade” )
S =3 e s control structure
TA-41 TA02 O
LA-SMA-2 sediment =T £039.1°02 ,:’/‘/\fml,
retention basins L0S A ameosipt e | M
anyon, C = l = =0 <
TA-03 e TA-21 E040_— 7A-73
i — ; = ——
i i \R_% ~ E030 E060.1
3?) |
M~ ‘ C= TA e M "L X E042
C’D A Gaging station DP Canyon'grade-Z 1a 537 vy o
8[| — 100 ft contour _control structure /ﬁ%\( TA- 7258 E050 8
(=3 ____ ﬁs}' ; S r=1
| —— Paved road 1A:55 TA i \sv\\j\fﬁ_— SR . ) \J\J
4 1 LANL bounda : N i
i D TAS0 T raey N J TA-52 R—\‘p‘ > TA'GS"—L“ w Bandelier National ]
|| [ TA boundary - 2 = e :
: [ "1 Other property boundary \ <\f A Si | q_; \ ”_‘\, ojigmen ]
Subwatersheds Q '-JA-se — “L,\,\J - 3 7 \\ d o g
8 B 5 x 5 W =
t : Los Alamos TA-46 s Cartography by: Mary Harmon
11 [ Pueblo Revised by: Liz Miller M
7 : Barrancas, Bayo, Guaje and Rendija |-\ < Los Alamos » ' oy ) t{@f\ gztae:tru;?ﬁfégzmgw
q 2,500 5,000 N> S a5 National Laboratory Pueblo de San "defon S0~ ‘““’ Date: October 15, 2008
=== Feet Revised Date: May 10, 2010 :
a 750 1,500 {/ \ 1 mxﬁﬂ:‘: fers :::l;e:nl:d;:;bwl:ﬂé:;mm -
: ’? Interim Measure. All other uses for Ihis map should be
E==I Meters : , confimed with LANL Envi o
State Plane Coordinate System, New Mexico GlISLab, Earth and Environmental Sciences, Los Alamos ||
|| Central Zone, 1983 North American Datum. Units Feet. TA 16 \ — r\ National Laboratory, Los Alamos, New Mexico, 87545,
. R W, 77 § A\ | < I
1620000 1630000 1640000 1650000

Figure 1

EP2010-0230

Map of the Los Alamos and Pueblo Canyon watersheds showing sediment transport mitigation sites

May 2010



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

1634500 1635000 1635500 1636000

(=]

(=]

uwi

=

P~

o

= S0 . ol T 2 M ’LE

P~

- Pueblo Canyon CVS3, apex|

*, " .

o

o

w

w

(S

~

1634500 1635000 1635500 1636000
0 145 ;th 580 State Plane Coorf:lrnale System, INewIMt_axioo Central Zone,
Cross section ] i— N GISLab Map #m202126 1983 North American Datum. Grid units in feet.
Request #14298 Disclaimer: This map was created for work processes associated
1 : with the Los Alamos and Pueblo Canyons Sediment Transport
S a— Th a]weg -:-:— Carteraphy by' Liz Miller Mitigation Project. All other uses for this map should be confirmed
_ 0 70 140 Date: May 20. 2010 with the LANL Environmental Programs Directorate.
Meters
Figure 2 Orthophoto showing the locations of surveyed cross sections and thalweg profiles at the Pueblo Canyon CVSs

May 2010

EP2010-0230



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

Southwest PU CVS1 #1 (50 ft upstream of apex) Northeast
6646 |
& 66441
5 6642
ﬁ 4
o 6640
o ]
6638 -
] VE =2.5x
6635 ' 20 ' 40 ' 60 80 ' 100 120 '
Distance (ft)
Southwest PU CVS1 #2 (50 ft downstream of apex) Northeast
6643
£ 6641
=
S
= 6639
3
i 6637
s VE =2.5x
0 20 ' 40 60 ' 80 100 ' 120
Distance (ft)

PU CVS1 thalweg profile, average gradient = 0.014 ft/ft

Northwest Southeast
CVS apex boulder

Area disturbed

g 6637.5 by construction
2 6636.5
2 geass oK
w ~o 20 40 60 80 100
Distance (ft)
Figure 3 Cross sections and thalweg profile at upper CVS in Pueblo Canyon

EP2010-0230 7 May 2010



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

Southwest PU CVS2 #1 (50 ft upstream of apex) Northeast
6615 7
£ 6613
S 6611 1
"(ﬁ 4
o 6609
] i
6607
1 VE=25x
B 5 20 40 ’ 60 ' 80 ' 100
Distance (ft)
Southwest PU CVS2 #2 (50 ft downstream of apex) Northeast
6615 7
£ 6613
5 6611
'EE 4
o 6609
Lu B
6607
— 1 VE =25x
0 20 40 ’ 60 ' 80 ' 100
Distance (ft)
PU CVS2 thalweg profile, average gradient = 0.012 ft/ft
Northwest Thalweg next to Southeast
CVS apex boulder .
Area disturbed
— by construction
£ 6600
5
= 6599
o 1 VE=5x
i 6598 T v . T . . : : :
0 20 40 60 80 100
Distance (ft)

Figure 4

May 2010

Cross sections and thalweg profile at middle CVS in Pueblo Canyon

8 EP2010-0230




Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

Noggfﬁ PU CVS3 #1 (50 ft upstream of apex) Southeast
6608
& 6606 |
S 6604 |
= ]
& 6602
LI-I 4
6600 -
6508 ] VE=25x
0 20 40 0 100 120
Distance (ft)
Northwest PU CVS3 #2 (50 ft upstream of apex) Southeast
6608
& 6606 |
5 6604 |
= ]
o 6602 -
i ]
6600
o VE=25x
0 20 40 0 Distance () °° 100 120 140
P TID PU CVS3 thalweg profile, average gradient = 0.012 ft/ft Nicithiagit
Thalweg next to Area disturbed
CVS apex boulder by construction
6601 AL
e W - =
€es00] 0
&
= 6589
z VE =5x
o 6598 . ; . ; . : . . .
0 20 40 60 80 100
Distance (ft)
Figure 5 Cross sections and thalweg profile at lower CVS in Pueblo Canyon

EP2010-0230

May 2010




Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

May 2010 10 EP2010-0230



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

1641000 1641500 1642000 1642500 1643000 1643500
[=1 (=1
(=] (=3
3 uy
w w
~ ~
= =
(= (=]
o o
o [=]
o w
~
P~ [
— -
[=] [=]
(=] (=]
o (2]
uwy u
~ ~
I~ M~
1641000 1641500 1642000 1642500 1643000 1643500
Feet GISLab Map #m202127 State Plane Coordinate System, New Mexico Central Zone,
- Cross Section 0 220 440 880 Request #14298 1983 North American Datum. Grid units in feet
I N Cartography by: Liz Miller Disclaimer: This map was created for work processes associated
4 with the Los Alamos and Pueblo Canyons Sediment Transport
—— Thalweg N DSt Wibgaion Project Al fher uses for tis map should be confimed
with the LANL Environmental Programs Directorate
0 50 100 200
Meters
Figure 6 Orthophoto showing the locations of surveyed cross sections and thalweg profiles in the upper Pueblo Canyon willow-planting area

EP2010-0230

11

May 2010



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

May 2010 12 EP2010-0230



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

Southwest PU UW-1 Northeast
8525
Ees8—0 %
§ 6521 e ——
T 6519 ™\ =
>
B gs17 \‘_ - _/ ——
8515 . . —~ . ; :
0 25 Distance (ﬂ) 75 100
Southwest PU UW-2 Northeast
6523
ges214 —— e
g 6519 \ / —
'§ 8517 el _//
R s VE = 2.5
6513 4 , . y -
4] 25 Distance (m 75 100
Southwest PU UW-3 Northeast
6523
Ees21
§ es10 "‘.,\ /_'
'§ 6517 L% — L B
5 es15 L N
s = L.0%
6513 ¢ T T T
0 25 Distance (ft) 75 100
South North
6524 PU UW-4
gaszz —
6520 e
€ .
£ 6518 . —
@ . ~
Foste —— "
W 514 SRS e = i
» =25x
6512 + T T T T T T
0 25 50 : 100 125 150
Distance (ft)
Southeast Northwest
8528 PU UW-5
8526
6524 4
— A
& 6522 N
% 6518 \_\ .
iij 6516 s o~
6514 4 N //
6512 e T s
WVE =2.5x
6510 T T v
i 25 Distance () 75 100
Southeast Northwest
6526 PU UW-6
65244
6522 N\
& 6520 L.
§ o518+ “‘-.
S 6516
D 6514 \ -
\ -
W 5124 N —
6510 e
VE =2.5x
6508 - - .
25 Distance (ft) 75
Figure 7

EP2010-0230

13

Cross sections in upper third of upper Pueblo Canyon willow-planting area

May 2010



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

Southeast Morthwest
i PU MW-1
6511 4 -
6504 _,/
P,
— 7 ;
£ 650 p /
= 6505 /
-% 6503 /.’
& 8501 4
W gega e — o /
6497 | =
Ll VE=25x
6493 T T T T T T T
a 25 50 ] Distance (ﬂ) 125 150 175
Southeast Northwest
6517 7
6515 - PU MW-2
6513 4 P
/
6511
& 6509
5 6507+
W 6505
D 6503 -
8501+
5489 - i e e
6497 - = ~ e
6495 B W VE =2 5x
6483 T T T T T T T T T
0 25 50 75 Distance (f) 125 150 175 200 225
Southeast Northwest
6524
6522 PU MW-3 "
6520
6518 -
6516
6514
= 6512
§ 6510
T 6508
g
D 6506
Y 6504
6502 4
6500
64984 - ) -
dita) — - — Mo = i _;-"
6494+ S j VE = 2.5x
6492 T T T T T T T .
0 25 75 Distance (ft) 125 150 175 200 225
Southwest Northeast
8514 - PU MW-4
6512 - y
/
6510 4
rd
6508 Y
£ 5506 -
S 6504 | .
= ? /s
% 6502 < ,/_
w 6500 - e //
5488
rd
6496 e - — e S
8484 _ > o
sty VE =2.5x
G480 T T T T T T T
0 25 50 75 Distance (ft) 125 150 175 200
Figure 8 Cross sections in middle third of upper Pueblo Canyon willow-planting area

May 2010

14

EP2010-0230



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

Southwest

6512 1
6510
6508 -
6506
6504
6502
6500
6498

6496
6494 -
6492 -
6490 -
6488

Elevation (ft)

Northeast
PU MW-5

VE =2.5x

0

25 50

T T T T
125 150 175 200 225

Southwest
6512
6510
6508
6506
= 6504
EE-SM 4
‘E 6500
© 6498 4
W gs06 T
6494
6492
6490
6488

Northeast
PU MW-6

0

75

Distance (ft)

Figure 8

EP2010-0230

(continued)

15 May 2010




Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

Southwest Northeast
6600 PU LW-1
8598 : Pq
& 659% o
P E— _
_g --—_________ = e
T 6502 e .
8 oo s
6488 e VE = 2.5x
6486 T T T T T T T T
0 25 50 75 Distance (it} 125 150 175 200
Southwest Northeast
a506 PU LW-2
£ 6594 s
= Ias
_.25592 g —— —— W — -
3 6490 T —— N G e
w g L " /
f4ns N VE = 25x
5486 T T T T T T T T 1
(1] 25 50 75 5 150 175 200 225
Distance (ft)
Southwest Northeast
6596 PU LW-3
€ 6504 A
S 6592 Y
= M I E— -
B 6400 —_— S [ — =i
o 6488 e IE
048G - VE = 2.5x
6484 T T T T T T T
0 25 50 75 Distance (ft) 125 150 175
South North
85044 PU LW-4
E 6502\ ——
Seaod\ e
w il . s s = e . oo
3 6488 |I e =
= o N VE=25x
6484 — : : . - - :
0 25 50 75 Distance (ft) 125 150 175
Southeast Northwest
) PU LW-5
65034 ’
— 6591 4 Ses T
E S ~ //
56539‘ — — _____.’__ — e e —_— _"x__,_ iy, o
§ o507+ o9
& pens L= ¥ 3
6483 4 VE = 2.5x
8481 T T T T T T T T T
4] 25 50 75 Distance (ft) 125 150 175 200 225
Southeast PU LW-6 MNorthwest
8591
—~ 6580 -
Caser]d —— e -_ @ O
c ———— - = —
.% - N ./ \q____ N _J'
> Ny |
8 oass \/ VE = 2.5x
6481 . : . T : T T
0 25 50 75 Distance (ft) 125 150 175
Figure 9 Cross sections in lower third of upper Pueblo Canyon willow-planting area
May 2010 16 EP2010-0230




Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

Homvest PU UW Thalweg Profile Southeast
6516~
5515‘.
6514
=
T 65134
2 6512
é 8511
65104
VE = 15x
G508 T T T
o 100 200 300 400 600
Distance (ft)
Northwest PU MW Thalweg Profile Southeast
B456 -
B495 ™,
404
kS
'E' B493 - i
2
§ 6492 -
il e
6490 -
VE = 15x
B489 T T T T T
o 100 200 300 400 500
Distance (ft)
Northwest PU LW Thalweg Profile Southeast
6485
G484
§ 6483
- = =
[}
l% 6481 B
6480
VE = 15x
o |II]EI 200 SI;D llI]CI EEICI
Distance (ft)
Figure 10 Thalweg profiles in the upper Pueblo Canyon willow-planting area
EP2010-0230 17 May 2010



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

May 2010 18 EP2010-0230



Baseline Geomorphic Conditions at Sediment Transport Mitigation Sites

1644500

wng itc

=

Puel Canyon

1645000

8 8
= L=
w o
~ ~
= =
1644500 1645000
Feet
0 75 150 300 State Plane Coordinate System, New Mexico Central Zone,
~—— Cross section BN N GISLab Map #m202128 THES ot s AN G i I faat
RequESt #14298 . . Disclaimer: This map was created for work processes associated
B T e Cartography by: Liz Miller with the Los Alamos and Pueblo Canyons Sediment Transport
——-= Thalweg 0 20 a0 80 Date: May 20. 2010 Mitigation Project. All other uses for this map should be confirmed
with the LANL Envi tal Programs Directorate.
Meters
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Figure 14 Orthophoto showing the locations of surveyed cross sections and thalweg profiles in the lower Pueblo Canyon willow-planting area
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Figure 17 Orthophoto showing the locations of surveyed cross sections and thalweg profiles near the Pueblo Canyon GCS
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Figure 20 Post-construction topography at the LA-SMA-2 sediment retention basins, overlain on a pre-construction orthophotograph
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Figure 21 Orthophoto showing the locations of surveyed cross sections and thalweg profiles near the DP Canyon GCS
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