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Project Description

The New Mexico Abandoned Mine Land (AML) Program, in partnership with Vermejo Park Ranch, is working to
mitigate the effects of legacy coal mining on land and water resources at the Swastika Mine Reclamation site. As part
of this effort, AML completed work in 2012 to:
o Stabilize and reclaim an extensive series of steep and actively eroding coal gob piles within Dillon Canyon using
geomorphic approaches to create a restored landform

* Restore a straightened and deeply incised section of stream channel adjacent to the gob piles

Recent flooding in the canyon has caused project wide erosion to restored elements including gullying of swales and
channels constructed as part of the upland landform restoration and down-cutting, scour, and lateral migration of the
constructed stream channel.

Project Goals & Objectives

Based on the inventory and post-flood analysis completed for the project, the restoration team developed a set of site
specific practices that could be used to mitigate flood damage in the canyon. This conceptual "restoration toolbox"
includes measures that, if implemented holistically, could help to enhance water quality, improve stream stability and
function, and expand wetland and riparian habitat.

¢ Water Quality Enhancement Goals: Reduce sediment pollution from eroding banks (BEHI/NBS/BANCS model),
decrease width-to-depth to reduce temperature and increase dissolved oxygen, improve sediment
transport/channel competency

o Short-term/Long-term River Stability Goals: Increase entrenchment ratio (flood relief) with floodplain benches on
riffles and meanders, construct deep pools to dissipate energy on meanders, integrate large boulders to protect
floodplain benches as vegetation is established, integrate grade control to prevent further downcutting

* Habitat Improvement Goals: Increase wetland/riparian acreage with floodplain bench and other plantings.

Primary Design Elements

The following sheets include examples of each restoration practice along with its potential impacts to the project goals.
The remainder of the sheets in this drawing set show the placement of these elements within the stream corridor.

Pool Construction/Bank Stabilization at Meanders

e Construct deep pools on meander bends based on reference data to help dissipate energy.

o Construct floodplain benches on the outside bank of the meander, integrating large boulders clusters to protect
the bank and bench

e |t should be noted that bedrock may be encountered throughout the site and equipment shall be utilized to
excavate through the rock to meet the lines and grades shown on the plans.

Channel Conversion/Enhancement

* Reshape F4 and damaged B4c riffles sections to stable B4c configurations by constructing inner berms and
benches.

Grade Control

* Place cross vanes at the head of pools and constructed riffles & sills at the tailout to provide grade control.
Native Plantings

e Densely plant benches and other designated areas with willow poles, wetland plugs, and seed.
Erosion Control Fabric Removal

o Carefully remove all unvegetated, damaged sections of erosion control fabric along the channel banks, as shown
on plans.

Streambank Erosio

Most outside meander banks within the constructed channel have eroded significantly, leaving raw vertical/overhanging banks and
partially formed lateral scour pools. The height of these banks relative to bankfull depth combined with steep bank angles, little or no
root density or bank protection, and stratified bank soils creates a high potential for further bank erosion. Without
intervention/stabilization efforts to address these impairments, these banks could become a significant source of non-point source
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New Channel Profile:

1. Station at upstream end of profile matches existing thalweg stationing.
Stationing thereafter is measure along the new channel thalweg.

2. The profiles have no vertical exaggeration.

3. See Detail S01 on sheet 16 for additional profile information.
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Stable reference pool site with deep lateral scour pool &
floodplain bench stabilized with dense willows above ground
and subsurface boulders integrated with willow root mat.

S

1. Station at upstream end of profile matches existing thalweg stationing. of the plans that is ngt plotted in full color
Stationing thereafter is measure along the new channel thalweg. Proposed Floodplain shall_not be conS|_dered adequate_.
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Transition New
Meander Channel
and associated
bench/point bar
to EX Channel
Cross Section

Reference Arc Length

% KRR KIS
e
o QR 7 !

le—— lArclength —— mtae— Pool Length =~ Arc Length ——m=1

Existing Ground

Varies 55-65 FT

(502)
~40FT? \_-/

G R K BIIIDTIEIIA SIS LIS
R S S
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la—— 1Arclength — =

4FT 6 FT
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o
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295
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35
K

Transition New Meander Channel
associated bench/point bar to EX
Channel Cross Section or to a
Neighboring Pool for Compound
Bend/Compound Poolst!

Floodplain Bench Edge

MEANDER PROFILE NOTES:

1. Slope of run and glide facets based on stable
reference values collected at pools located
directly upstream and downstream of the
project area.

2. Target max pool depth for a lateral scour pool,
measured from bankfull, was calculated by
multiplying the mean bankfull depth (= 0.9 FT)
by a factor of 4 [Rosgen(2011)]. This max pool
depth correlates with the stable pools
described in Note 1 above.

3. Arc length ratios for each meander indicated

be Keyed in to Existing
Ground to Meet Minimum

Graded Rock Ds;=24 IN.

Channel Thalweg

foe = e = SRR LN e _ T that multiple pools were required for each
R R R R A i DAV e ) OGGRIR I I I A AL AGZ NS R R R R bend. This fit with field observations of
AN N T I N NN NNS 1 S O e O O 00 90300 ARSI RIS R IR S| S he AN SAAAIEEIAAASEEEIAN .
(\\//(\//\/\\///\</<\/{\\\//////\\///<\\//<\\///\\\///\\//\\\/// ~Y ] —— 0'0"“"”" ””"“ : \\\//\//\\//\\\//////\\\//\\ i, 1;‘*.‘ \\/\///\\\///\\\////f(\\//\ RARURLRRERRRR shallow compound pools/compound bends
: R R AR A A S AR TGN RN R IO , forming along the bends.
(CONEDN g ider C Vi Sy ///>\//§\//// ///\%/K//\\///\ /\\///\\///\// //\4></\///\\///\\// \//\\(/ //\//\//\\//\/{\//\\ Graded Rock Riffle 4. Riffle/Inner Berm dimensions based on stable
(—J(__) Boulder Cross Vane AN S MSANS NNCINEY K : !
Slope Varies = 8:1"1 B N NIRAR B4c reference riffle located in Coal Canyon.
Slope Varies = 10:11" 5. Grade stabilization structures (i.e. cross
Riffle¥! — Run - . o vanes and constructed riffles not shown for
Glide Riffle clarity).

6. Bedrock is likely to be encountered
throughout the site based on field
observations. Equipment shall be utilized that

Typ|ca| Meander Profile is capable of excavating through the rock to
meet the lines and grades shown on the
plans.

Floodplain Bench
Width Varies
4 FT MIN
Existing Floodplain Bench Edge BANKFULL
Ground 7\777/7,,--—
SNV AN
A
P - . ! 4 FT BOULDERS, TYP FOR
e 3 Bankiull Width CROSS VANES AND SILLS
PIRRL s —F+ ——————————
VAN
LY T TRER RIIIIIIIR —_— T
R OIS SN N ) Ijjj" [
) NS 0202025 AN TR Per AML: Cutbank
Cut/Point Bar Slope = 3:1 to 5:1 LN X XN f
FillFloodplain Bench Slope = 10:1 TSR X N Face to Remain
P P : RRGEI X R X Undisturbed Due to
Slope 2:1 Coal Gob and/or
SHPO Concerns
Depth Varies: @ @
1FT @ Riffle to Channel Thalweg v v
4 FT @ Max Pool Elev per Plan Throat= o -
4 Bankfull Width = =
' A-ARM/ STEP
Slope 2:1, Both Sides, Top of Sill Matches Top | /'S |
Embed/key rock into channel slopes such that finished rock of Floodplain Bench allln, alllin,
surface conforms to the typical meander channel section. Existing X _
‘ Ground 3 Bankfull Width
Finished Floodplain GRAVEL APRON
Bench Elevation
Depth Varies, 30 IN. MIN,
Riffle and/or Sill May Need to O

Depth

Elev per Plan

Depth Varies, 30 IN. MIN, Sill
May Need to be Keyed in to

Existing Bed (Regardless of —

Bed Substrate) to Meet
Minimum Depth

Slope 1.5:1,
Both Sides

6 FT

Top of Sill
Matches Top of

Floodplain Bench

Dsp=24 IN.

A

@ Typical Graded Rock Sill Section

~~Finished Floodplain
Bench Elevation

Existing
Ground

THROAT ELEVATION=MATCH EXISTING
GROUND/CHANNEL THALWEG

2FT+
————=APRON— _ _ _

Place 3 IN. Minus Gravel Mix as required
to bed and level boulders. Excavate
keyway through bedrock as required to
meet plan lines and grades.

/506

BANKFULL

Typical Cross Vane Profile

————— FLOODPLAIN BENCH

A-ARM/ STEP ELEVATION=ADJUST TO
MAINTAIN/OPTIMIZE UPSTREAM POOL DEPTH

CROSS VANE SILL
ELEVATION=MATCH TOP OF
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DIMENSIONS:

L = Varies (8-20
W=35FT
Ay = 20-30°
KEY LENGTH =

e o 0o 0 0 o

o Dgp=18 IN. i

o D50=24 IN.i
areas

[~ Key Length

Key Width

require handwork

/S07

FT)

2FT

KEY WIDTH =3.5 FT
GRADED ROCK:

n areas that

n all other

Tangent Line
Bankfull Stage

Barb Width (W)

Bankfull
Elevation

Graded Rock Stream Barb Plan

Image from NRCS "Design of Stream Barbs" (2005)

Existing Cutbank Slope ,

Place Shingled Willow Pole Fascine:
& Place Backfill (See Specifications
for more Information)

Place Baltic Rush & Torrey's Rush Plugs
Directly in Saturated Coir Log, 2 FT OC

Place Common Spikerush Plugs in Saturated
Soil, at or MAX 2 IN. Below Base Water
Elevation, at Base of Coir Log, 2 FT OC

Base Water Elevation RUS
Per AML: Cutbank
Face to Remain
Undisturbed Due to
Coal Gob and/or
SHPO Concerns

(A - ,
12 IN. @ Biodegradable Coir Logs

/510

Cutbank Toe Treatment

Existing
Scour Pool

Edge of Rock Outcropping

Embed and Line Scour Pool Bottom
and Slopes with 4 FT Boulders. Fill

Interstitial Areas with 10 IN. Graded
Rock As Required

Bottom of
Scour Pool

m Boulder Basin Profile

_

Current Tailout
of Scour Pool

Existing
/ Ground

Foote

r Depth = 2.0 FT,

—  Regardless of Bed

Substrate
35FT
Height Varies:
0.9 FT @ Bank Tie-in Point
0.0 FT @ Thalweg

Slope 1.5:1,
Both Sides

/(508

Existing
/Ground

Graded Rock Stream Barb Section

2 OF BURIED

1 OF EXPOSED

12 IN. Biodegradable
= Coir Log

i, |

Use dead stout stake fasteners, placed
in pairs at 2 FT OC for logs. Seat log
securely between the stakes by tightly
"sandwiching". Do not pierce the log
with stakes, instead place stakes
between log and netting.

.-'7-.._2

Image from Apex Coir Products

N
O

Embed 3.5 - 4.0 FT boulders in the:
floodplain bench to deflect/guide
flows around the meander bend. Top
of boulders shall be flush with the
top of the floodplain bench.

7

R

+

LR
\ N N
RIS SO
OO PN
A A A A A
RERRIRLRIRIR RLRR R R RIR,
Place 3 IN. Minus Gravel Mix as required
to bed and level boulders. Excavate
keyway through bedrock as required to

meet plan lines and grades.

m Boulder Cluster Section

>

%

,/
A
N

L

N

¥
N

%

Floodplain Bench
Width Varies
4 FT MIN

Existing
/ Ground

Graded Rock Dy,

at

3 IN. Minus Gravel Mix

/509

Existing

e EEE—
Scour Pool

|~=— 3 FT Apron

=18 IN.

Bottom of Scour Pool

Current Knickpoint of Headcut

3 FT Apron

2 FT Thick

Current Tailout of Scour Pool

Graded Rock Basin Profile

Existing
/ Ground

Tie Bundles with:
Biodegradable Twine
@ 2 FT Increments

Cover with Soil and
Add Water to Assure
Good Soil To Stem
Contact. Some Stems
Should Remained
Exposed to Promote

2 FT Long Dead
Stout Stakes @ 3
FT OC

~ 6 IN. & Willow:
Bundle Constructed of

6-8, #IN.to 2 IN. @
Willow Poles

(512

NOTES:

o Start installation along the toe of the slope at the bottom of the reach.

 Align the fascine bundle along the toe contour behind the coir log.

* Excavate a hole into permanently wetted soil to place the upstream butt end of the
bundle.

o Place bundle in hole and stake (use wedge shaped dead stout stakes) through the
bundle at approximately 2 foot centers. Allow stake to protrude 3 inches above top of
bundle. Downstream end of the bundle should rise above the bankfull elevation at a
shallow angle.

* Repeat the process with the next bundle upstream. Overlap the downstream end of the
bundle over the butt end of the downstream bundle by 1.5 to 2 feet. Continue to upstream
end of reach.

o Cover the brush with soil, then wash in to assure good soil to stem contact. Some of the
stems should remain exposed to sunlight to promote sprouting. Use material from next,
upslope trench.

 Since this is a surface treatment, it is important to avoid sites that will be too wet or too
dry. Butt ends of the bundle should be in permanently wet soil and downstream end
should extend above bankfull elevation.

Shingled Willow Fascine Schematic
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Legend

For Sheet 18 (Drawing STR15)
__/ Finished Grade Major Contour @ 5 Foot Interval

——————— " Finished Grade Minor Contour @ 1 Foot Interval
Boulder Cross Vane

Boulder Cluster

Graded Rock Riffle

Graded Rock Sill

New Stream Channel Thalweg

Stream Channel Excavation & Shaping Constructio

Floodplain Bench Fill & Shaping

Point Bar Excavation & Shaping

—mm—m—~—m————_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—

Wetland Plug Planting: Common Spike Rush
Wetland Plug Planting: Baltic Rush & Torrey's Rush

Riparian Pole Planting: Willow Cluster

CNON W |

Riparian Pole Planting: Cottonwood Cluster

Riparian Seeding & Mulching (see )

n

Adjust Plant Spacing Around
Structures (TYP). Look for
Opportunities to Plant in
Spaces/Gaps in and Around
Boulders/Rocks.

Willow Clusters (TYP)

/515

4FTOC
(TYP)

Typical Channel Revegetation Plan

20FT OC

(TYP)

i -
L
- —
\\ : N
N\
S Common \ N N

~

~

Cottonwood Clusters (TYP)

Spikerush < _
So Plugs (TYP)
~

o
Baltic Rush &

= 4
° Torrey'sRush._ © ° ° ~———_ ‘}\3"‘%.17,)' ~
. Plugs (TYP) \~\§§\ (e} o LN
®  Tsme—— <
® ° - g
@) o) T~
\~\\\\ o (@) [®)
~._ ©
e ®
~~ -~

GENERAL REVEGETATION NOTES:

1. Please refer to the specification package for more
information/guidance on plant species and care, as well as planting,
seeding, & mulching recommendations, spacing criteria, and other
pertinent information.

2. Plant spacing, as outlined in these drawings and specifications,
may need to be field adjusted as required to conform to the as-built
contours, dimensions, and structure locations of each meander.

3. Salvaged native materials shall be used to supplement/augment
this planting plan. Please refer to the specifications package for
guidance on plant salvage operations.

Excavated Point Bar

Width Varies

Riparian
Seeding &
Mulch

Finished
Ground

Excavated Stream Channel ——— = {——

Place Baltic Rush & Torrey's Rush
Plugs in Saturated Soil above base
water elevation, 2 FT OC

Place Common Spikerush Plugs in
Saturated Soil, at or MAX 2 IN. Below
Base Water Elevation 2 FT OC

Base Water Elevation-
(Field Verify

Stagger Plug Rows _ )
m . . . m . . /" DATE OEE PROJECT #)
vaplcaI Channel Revegetation Section leIIow & Cottonwood Pole/Post Plantings 01.31.20 NM-007-03
DRAWING:
Stream Stabilization:
Native Revegetation
Sections & Details

DRAWING #:[ SHEET #: |REVISION #:
) (USTR15 |18 OF 24 )

Constructed Floodplain Bench
Width Varies

I‘oodpléiny Bénéh Edée

R

Willow Clusters
4 FT OC
Stagger Each Row (TYP)

Place Cottonwood Clusters at
Cutbank Toe, 20 FT OC, No
Closer than 10 FT from
Floodplain Bench Edge
(Otherwise continue willow
cluster plantings at 4 FT OC) %

Per AML: Cutbank
Face to Remain
Undisturbed Due to
Coal Gob and/or
SHPO Concerns

Trim @ 12 IN. Above Grade

[—— 8 IN.

Backfill w/ Native
Soil/Water Slurry

Depth to Water
Table Varies

Unsaturated

IR Saturaiod R

.

N
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