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General Notes: Abbreviations,

Quantity Summary, Data

Sources, & Control Points

GEN01

TABLE 1: Data Sources

NUMBER TYPE DATE SOURCE DESCRIPTION

1 AERIAL IMAGERY 2014

WILSON &

COMPANY

UNMANNED AERIAL SYSTEM (UAS) POST-FLOOD

PHOTO PROVIDED BY WILSON & COMPANY, INC.

2

TOPOGRAPHY

(AS-BUILT)

2012 AML AS-BUILT INFORMATION PROVIDED BY AML.

3

TOPOGRAPHY

(RTK GPS

SUPPLEMENTAL

SURVEY)

10/2014 &

7/2019

OEE

SUPPLEMENTAL POST FLOOD SURVEY INFORMATION

WAS COLLECTED BY OEE IN OCTOBER 2014 & JULY

2019 TO AUGMENT AND ENHANCE EXISTING 2012

AS-BUILT SITE INFORMATION FROM AML. THIS

SUPPLEMENTAL SURVEY WAS TIED TO VERMEJO

PARK RANCH CONTROL NETWORK. SEE TABLE 2 & 3

FOR MORE INFO.

4

AVOIDANCE AREAS:

ARCHEOLOGICAL

SITES

NA AML

CULTURAL FEATURES IDENTIFIED BEFORE AND

DURING THE 2012 CONSTRUCTION PROJECT.  THIS

DATA SET INCLUDED FEATURES IDENTIFIED AS

DOCUMENTED & PRESERVED, DOCUMENTED &

REBURIED, AND UNKNOWN.

5

AVOIDANCE AREAS:

MILKWEED

PLANTING SITES

NA AML

MILKWEED PLANTING AREAS TO BE PRESERVED, IF

POSSIBLE

TABLE 2: Datum & Coordinate Projection Information

HORIZONTAL DATUM
NAD83

PROJECTED COORDINATE SYSTEM

NEW MEXICO STATE PLANE

EAST ZONE (3001)

VERTICAL DATUM
NAVD88

GEOID MODEL

GEOID12A (CONUS)

UNITS
SURVEY FEET

NOTES

THE SURVEY WAS TIED TO THE VERMEJO PARK RANCH CONTROL NETWORK

WITHIN DILLON AND DUTCHMAN CANYON. THE POINTS IN THE TABLE WERE

RECOVERED AS PART OF A BENCHMARK SEARCH CONDUCTED BY OEE.

Abbreviations

@ AT

AB AGGREGATE BASE

AC ACRE

ACP ASPHALT CONCRETE PAVEMENT

APPROX APPROXIMATELY

CC CENTER TO CENTER

CFS CUBIC FEET PER SECOND

 CENTER LINE

CLSM CONTROLLED LOW STRENGTH MATERIAL

CMP CORRUGATED METAL PIPE

CONC CONCRETE

CP CONTROL POINT

CY CUBIC YARD

Ø DIAMETER

DIPS DUCTILE IRON PIPE SIZE

DR DIMENSION RATIO

DTL DETAIL

DWG  DRAWING

EA EACH

ELEV ELEVATION

EX EXISTING

FG FINISHED GRADE ELEVATION

FL FLOWLINE ELEVATION

FPT FEMALE PIPE THREAD

FT FEET

FTG FITTING

GA GAUGE

GALV GALVANIZED

GB GRADE BREAK

GPM GALLONS PER MINUTE

H HEIGHT

HDPE  HIGH DENSITY POLYETHYLENE

IE INVERT ELEVATION

IN.  INCH

L LENGTH

LB POUNDS

LF LINEAR FEET

LS LUMP SUM

MAX MAXIMUM

M.E. MATCH EXISTING

MIN MINIMUM

MISC MISCELLANEOUS

MPT MALE PIPE THREAD

NO. NUMBER

NTS NOT TO SCALE

OC ON CENTER

OEE OXBOW ECOLOGICAL ENGINEERING, LLC

OHWM ORDINARY HIGH WATER MARK

PE LOW DENSITY POLYETHYLENE

PROP. PROPOSED

PSI POUNDS PER SQUARE INCH

R RADIUS

REQD REQUIRED

SCH SCHEDULE

SF SQUARE FEET

SHT SHEET

STA STATION

STD STANDARD

SY SQUARE YARD

SYMM SYMMETRICAL

TN TONS

TYP TYPICAL

VLV VALVE

W WIDTH

W/ WITH

WCS WATER CONTROL STRUCTURE

WSE WATER SURFACE ELEVATION

TABLE 3: Control Points

NUMBER NORTHING EASTING ELEVATION DESIGNATION DESCRIPTION

1
2,155,420.19 494,902.98 6,839.94

HV-303

RED PLASTIC CAP STAMPED

WITH "CONTROL POINT,

NMPS 11599"

2
2,151,226.29 494,570.54 6,767.62

HV-305

RED PLASTIC CAP STAMPED

WITH "CONTROL POINT,

NMPS 11599"

3
2,152,071.52 494,934.87 6,803.60

CP-310

RED PLASTIC CAP STAMPED

WITH "CONTROL POINT,

NMPS 11599"

4
2,151,454.14 492,978.56 6,809.14

CP-711

RED PLASTIC CAP STAMPED

WITH "CONTROL POINT,

NMPS 11599"

Construction Notes & Estimated Quantities

SITE PREPARATION

(1 LS) CLEARING, GRUBBING, STRIPPING, SALVAGE & DISPOSAL

EARTHWORK ELEMENTS

(1,260 CY) EXCAVATE & SHAPE STREAM CHANNEL & POINT BARS

(960 CY) FILL & SHAPE FLOODPLAIN BENCHES

(1 LS) REMOVE AND DISPOSE OF OVERBURDEN

(1,500 LF) SHAPE UPLAND CHANNEL

STREAM STABILIZATION ELEMENTS 

(17 EA) SUPPLY & CONSTRUCT BOULDER CROSS VANES

(26 EA) SUPPLY & CONSTRUCT BOULDER CLUSTERS

(1 EA) SUPPLY & CONSTRUCT BOULDER BASIN

(1 EA) SUPPLY & CONSTRUCT GRADED ROCK BASIN

(20 EA) SUPPLY & CONSTRUCT GRADED ROCK RIFFLES

(380 LF) SUPPLY & CONSTRUCT GRADED ROCK SILLS

(8 EA) SUPPLY & CONSTRUCT GRADED ROCK STREAM BARBS

(170 LF) SUPPLY & INSTALL BIODEGRADABLE COIR LOGS

UPLAND STABILIZATION ELEMENTS 

(16 EA) SUPPLY & CONSTRUCT ROCK MULCH RUNDOWN

(16 EA) SUPPLY & CONSTRUCT MEDIA LUNA

(75 EA) SUPPLY & CONSTRUCT ONE ROCK DAM

(13 EA) SUPPLY & CONSTRUCT ZUNI BOWL

NATIVE PLANTINGS

(1,800 PLUGS) PLACE WETLAND PLUGS: COMMON SPIKERUSH

(1,800 PLUGS) PLACE WETLAND PLUGS: BALTIC & TORREY'S RUSH

(1,950 CLUSTERS) PLACE RIPARIAN POLE PLANTINGS: 3-POLE WILLOW CLUSTER

(170 LF) PLACE RIPARIAN POLE CUTTINGS: SHINGLED WILLOW FASCINE

(90 CLUSTERS) PLACE RIPARIAN POLE CUTTINGS: 3-POLE COTTONWOOD CLUSTER

(1 AC) SPREAD & MULCH NATIVE SEED MIX: RIPARIAN

(1 AC) SPREAD & MULCH NATIVE SEED MIX: UPLAND
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Design References

1.1. Analysis of the Magnitude and Frequency of Peak Discharge and Maximum

Observed Peak Discharge in New Mexico and Surrounding Areas, 2008, US

Geological Survey.

1.2. Applied River Morphology, 1996, David Rosgen.

1.3. Design of Stream Barbs (Engineering Technical Note No. 23), 2005,  Natural

Resources Conservation Service.

1.4. Erosion Control Field Guide, 2013, Craig Sponholtz & Avery Anderson

1.5. Let the Water Do the Work, 2012, Bill Zeedyk & Van Clothier

1.6. Regional Relationships for Bankfull Stage in Natural Channels of the Arid

Southwest, 2003, Tom Moody et al

1.7. Stream Corridor Restoration: Principles, Processes, and Practices (Part 653

National Engineering Handbook), 2001, Natural Resources Conservation

Service.

1.8. Streambank Soil Bioengineering (Part 654 National Engineering Handbook,

Technical Supplement 14I), 2007, Natural Resources Conservation Service.
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Site Overview:

Access, Staging, Jurisdictional

& Avoidance Areas

GEN02

GFC

GFC

NA

SCALE IN FEET
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Stream Stabilization:

Improvement Plan Overview

STR01

Project Goals & Objectives

Streambank Erosion

Typical Streambank Erosion | Dillon Canyon, Raton, NM  | Oxbow Ecological Engineering

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

sediment pollution and could threaten upland landform restoration measures and sensitive historical sites.

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

· 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

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

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

the bank and bench

· It 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

· Densely plant benches and other designated areas with willow poles, wetland plugs, and seed.

Erosion Control Fabric Removal

· Carefully remove all unvegetated, damaged sections of erosion control fabric along the channel banks, as shown

on plans.

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:

· 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.
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1. Station at upstream end of profile matches existing thalweg stationing.

Stationing thereafter is measure along the new channel thalweg.
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3. See Detail S01 on sheet 16 for additional profile information.
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1. Station at upstream end of profile matches existing thalweg stationing.

Stationing thereafter is measure along the new channel thalweg.
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Transition New Meander Channel

associated bench/point bar to EX

Channel Cross Section or to a

Neighboring Pool for Compound

Bend/Compound Pools

[3]

Floodplain Bench Edge

Cut 

[6]

Reference Arc Length

Varies 55-65 FT

Pool Length ≈ 

1

3

 Arc Length

 

1

3

 Arc Length  

1

3

 Arc Length

Existing Ground

PC

PT

Transition New

Meander Channel

and associated

bench/point bar

to EX Channel

Cross Section

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

that multiple pools were required for each

bend. This fit with field observations of

shallow compound pools/compound bends

forming along the bends.

4. Riffle/Inner Berm dimensions based on stable

B4c reference riffle located in Coal Canyon.

5. Grade stabilization structures (i.e. cross

vanes and constructed riffles not shown for

clarity).

6. Bedrock is likely to be encountered

throughout the site based on field

observations. Equipment shall be utilized that

is capable of excavating through the rock to

meet the lines and grades shown on the

plans.

MEANDER PROFILE NOTES:

 

Riffle

[4]

 Riffle

[4]

 

Run

 

Glide

Slope Varies ≈ 8:1

[1]

S02

-

S05

-

~ 4.0 FT

[2]

2

1

POOL
POOL

2
1

1

3

 Bankfull Width

Throat=

1

3

 Bankfull Width

1

3

 Bankfull Width

2 FT ±

APRON

THROAT ELEVATION=MATCH EXISTING

GROUND/CHANNEL THALWEG

CROSS VANE SILL

ELEVATION=MATCH TOP OF

FLOODPLAIN BENCH

A-ARM/ STEP ELEVATION=ADJUST TO

MAINTAIN/OPTIMIZE UPSTREAM POOL DEPTH

POOL

POOL

18-30°

3

GRAVEL APRON

BANKFULL

A-ARM/ STEP

4 FT BOULDERS, TYP FOR

CROSS VANES AND SILLS

S06

-

S06

-
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Stream Stabilization:

Meander & Structure

Sections & Details

GFC

GFC

NA

Slope Varies ≈ 10:1

[1]

    Typical Meander Profile

S01

-

Existing

Ground

Per AML: Cutbank

Face to Remain

Undisturbed Due to

Coal Gob and/or

SHPO Concerns

Floodplain Bench

Width Varies

4 FT MIN

    Typical Channel Section

S02

-

3.5 FT

Slope 2:1

Slope 10:1

Depth Varies:

1 FT @ Riffle to

4 FT @ Max Pool

Floodplain Bench Edge

Elev per Plan

Slope 2:1

Cut/Point Bar Slope =  3:1 to 5:1

Fill/Floodplain Bench Slope = 10:1

Channel Thalweg

Elev per Plan

    Typical Cross Vane Plan

S05

-

    Typical Cross Vane Profile

S06

-

BANKFULL

3

    Typical Graded Rock Sill Section

S04

-

    Typical Graded Rock Riffle & Sill Section

S03

-

3.5 FT

Slope 2:1, Both Sides,

Embed/key rock into channel slopes such that finished rock

surface conforms to the typical meander channel section.

1 FT

Existing

Ground

Finished Floodplain

Bench Elevation

Top of Sill Matches Top

of Floodplain Bench

Depth Varies, 30 IN. MIN,

Riffle and/or Sill May Need to

be Keyed in to Existing

Ground to Meet Minimum

Depth

Graded Rock D

50

=24 IN.

S04

-

S04

-

S03

-

S03

-

 4 FT  6 FT

Boulder Cross Vane

S06

-

S05

-

Graded Rock Riffle

Existing

Ground

Finished Floodplain

Bench Elevation

6 FT

Slope 1.5:1,

Both Sides

Top of Sill

Matches Top of

Floodplain Bench

Graded Rock

D

50

=24 IN.

Depth Varies, 30 IN. MIN, Sill

May Need to be Keyed in to

Existing Bed (Regardless of

Bed Substrate) to Meet

Minimum Depth

Channel Thalweg

Elev per Plan

2-7°

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.
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Stream Stabilization:

Structure

Sections & Details

CS(NCD)

CS(NCD), AH

GFC

    Graded Rock Stream Barb Plan

S07

-

Image from Apex Coir Products

12 IN. Biodegradable

Coir Log

2

3

 OF BURIED

1

3

 OF EXPOSED

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.

    Coir Log Schematic

S11

-

    Cutbank Toe Treatment

S10

-

 DIMENSIONS:

· L = Varies (8-20 FT)

· W = 3.5 FT

· A

H

 = 20-30

o

· KEY LENGTH = 2 FT

· KEY WIDTH = 3.5 FT

· GRADED ROCK:

·· D

50

=18 IN. in areas that

require handwork

·· D

50

=24 IN. in all other

areas

    Graded Rock Stream Barb Section

S08

-

    Shingled Willow Fascine Schematic

S12

-

    Graded Rock Basin Profile

S09

-

    Graded Rock Sill Section

S13

-

    Boulder Cluster Section

S14

-

Existing

Ground

Floodplain Bench

Width Varies

4 FT MIN

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.

Existing

Ground

3.5 FT

Slope 1.5:1,

Both Sides

Height Varies:

0.9 FT @ Bank Tie-in Point

0.0 FT @ Thalweg

Footer Depth = 2.0 FT,

Regardless of Bed

Substrate

Current Knickpoint of Headcut

3 FT Apron

3 FT Apron

Current Tailout of Scour Pool

Graded Rock D

50

=18 IN.

3 IN. Minus Gravel Mix

at Bottom of Scour Pool

Existing

Ground

Existing

Scour Pool

Existing Cutbank Slope

Place Shingled Willow Pole Fascine

& Place Backfill (See Specifications

for more Information)

Base Water Elevation

12 IN. Ø Biodegradable Coir Logs

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

    Boulder Basin Profile

S13

-

Edge of Rock Outcropping

Existing

Scour Pool

Current Tailout

of Scour Pool

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

Cutbank

Existing

Ground

Per AML: Cutbank

Face to Remain

Undisturbed Due to

Coal Gob and/or

SHPO Concerns

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

S

0

8

-

S

0

8

-

2 FT Long Dead

Stout Stakes @ 3

FT OC

Tie Bundles with

Biodegradable Twine

@ 2 FT Increments

~ 6 IN. Ø Willow

Bundle Constructed of

6-8,  

3

4

 IN. to 2 IN. Ø

Willow Poles

5-8 FT

2 FT Thick

Cover with Soil and

Add Water to Assure

Good Soil To Stem

Contact. Some Stems

Should Remained

Exposed to Promote

Sprouting

NOTES:

· 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.

· 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.

· 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.

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.

S12

-

S11

-



6 IN.

Trim @ 12 IN. Above Grade

Depth to Water

 Table Varies

Unsaturated

Saturated

 

8 IN.

Backfill w/ Native

Soil/Water Slurry
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Stream Stabilization:

Native Revegetation

Sections & Details

GFC

CS(NCD), AH

GFC
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Per AML: Cutbank

Face to Remain

Undisturbed Due to

Coal Gob and/or

SHPO Concerns

Constructed Floodplain Bench

Width Varies

Excavated Point Bar

Width Varies

Excavated Stream Channel

Existing

Ground

Finished

Ground

Base Water Elevation

(Field Verify)

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)

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

    Typical Channel Revegetation Section

S16

-

    Willow & Cottonwood Pole/Post Plantings

S17

-

Riparian

Seeding &

Mulch

    Typical Channel Revegetation Plan

S15

-

S

1

6

-

S

1

6

-

Floodplain Bench Edge

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.

GENERAL REVEGETATION NOTES:

S16

-

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 Construction

Floodplain Bench Fill & Shaping

Point Bar Excavation & Shaping

Wetland Plug Planting: Common Spike Rush

Wetland Plug Planting: Baltic Rush & Torrey's Rush

Riparian Pole Planting: Willow Cluster

Riparian Pole Planting: Cottonwood Cluster

Riparian Seeding & Mulching (see        )

20 FT OC

(TYP)

Cottonwood Clusters (TYP)

10 FT MIN

Bench

Width

4 FT OC

(TYP)

4 FT

Staggered

Willow Clusters (TYP)

Adjust Plant Spacing Around

Structures (TYP). Look for

Opportunities to Plant in

Spaces/Gaps in and Around

Boulders/Rocks.

Common

Spikerush

Plugs (TYP)

2 FT OC (TYP)

2 FT OC (TYP)

Baltic Rush &

Torrey's Rush

Plugs (TYP)

S17

-

S17

-

Stagger Plug Rows

Legend

For Sheet 18  (Drawing STR15)
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Upland Stabilization:

Improvement Plan Overview

UPL01

Project Goals & Objectives

As part of the original landform restoration efforts over 30 earthen swales and channels were constructed to convey local runoff

(swales) and runoff from surrounding undisturbed watersheds (channels). Design slopes range from 5% to 32%, with an

approximate average of 15%. Based on the post-flood field inventory from 2014, almost all the swales and channels had signs of

rilling at the top of the drainage and progressively deepening gullies as they near the Dillon channel (~85% of overall swale/channel

length impacted by erosion). Intermittent headcuts of various sizes were found throughout the swale/channel alignments. Some of

these headcuts were localized around damaged erosion control BMPs. Down-cutting and scrolling of the main Dillon Canyon

Channel have exacerbated headcutting at the confluence with the landform swales and channels.

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 help heal upland flood damage. This conceptual "restoration toolbox" includes

measures that, if implemented holistically, could help to mitigate flood damage in the canyon and minimize impacts to

existing vegetation and habitat.

· Reduce sediment pollution and protect capped gob piles from eroding swales and channels by stabilizing gullies,

headcuts, and rills using low impact rock and boulder structures.

· Limit disturbance to the absolute minimal necessary by utilizing hand labor where possible and low ground

pressure, small footprint equipment where required. Where equipment is required, construction shall be staged

and choreographed such that equipment can operate within a narrow area of disturbance that shall be delineated

prior to construction. Seed disturbed areas with native seed.

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 potential areas where these practices could be implemented.

Gully & Headcut Treatment

· Gullies will need to be reshaped in cross section, and in the case of headcuts, in profile as well.

· Once reshaping efforts are complete, place native seed, and then carefully place rock rip-rap to construct media

lunas, zuni bowls, rock mulch rundowns, and one rock dams to stabilize the gullies and headcuts

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:

· 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.

Typical Gully Erosion

Dillon Canyon, Raton, NM  | Oxbow Ecological Engineering Dillon Canyon, Raton, NM  | Oxbow Ecological Engineering

Typical Headcut

GFC

GFC

NA

FOR AREA 1 SEE DWG UPL02

FOR AREA 2 SEE DWG UPL03

FOR AREA 3 SEE DWG UPL04

FOR AREA 4 SEE DWG UPL05

EXISTING FEATURES

Control Point

Channel Thalweg w/ Stationing

Upland Landform Channels & Swales

Overhead Utility Corridor (Approximate)

Avoidance Area: Archeological Sites

Avoidance Area: Milkweed Planting Sites

Legend

For Sheet 19-23  (Drawing UPL01-UPL05)

1

0

+

0

0

PROPOSED FEATURES: ACCESS, STAGING, & DISTURBANCE

 Conceptual Disturbance Corridor

Equipment and Material Staging Areas

 Primary Site Access

 Secondary Site Access & Disturbance Corridor Connectors

Temporary Low Water Crossing

201

PROPOSED FEATURES: UPLAND STABILIZATION

Construction Note

Construction Item View, Section, or Detail Indicator:

Letter Designation (Top) and Sheet Reference (Bottom)

Upland Channel Shaping

Rock Mulch Rundown

Media Luna

Zuni Bowl

One Rock Dam 

U05

24

U02

24

U04

24

U03

24

U01

24

A
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Upland Stabilization:

Area 1 Improvement Plan

UPL02

GFC

GFC

NA
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Upland Stabilization:

Area 2 Improvement Plan

UPL03

GFC

GFC

NA
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Upland Stabilization:

Area 3 Improvement Plan

UPL04

GFC

GFC

NA
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Upland Stabilization:

Area 4 Improvement Plan

UPL05

GFC

GFC

NA
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Upland Stabilization:

Sections & Details

UPL06

Existing

Ground

20 FT Wide Max Disturbance Corridor

Equipment Shall Operate Only Within the Delineated Disturbance Corridor

without Deviation to Minimize Disturbances to Existing Vegetation

(Drawing UPL01 for More Information)

~8 FT Wide

CAT 420D

Backhoe Shown

Extent of Disturbance

Shall be Staked to Provide

Clarity to the Contractor

(Typical Both Sides)

Fill Fill

All Low Impact Structures Constructed of

D50=10 IN. Rock Rip-Rap, 10 IN. Thick (TYP)

Adjust Channel Depth to Balance Cut and Fill and

Provide Sufficient Cover Where Gob is Exposed

    Rock Mulch Rundown

U02

-

    One Rock Dam

U01

-

    Typical Channel Shaping

U05

-

    Zuni Bowl

U03

-

    Media Luna

U04

-

Cut
Cut

CS(WA), GFC

GFC

NA

river + riparian + wetland + wildland

3491 S Gillenwater Dr ● Flagstaff, AZ 86005

(928) 266-6192 ● www.oxbow-eco-eng.com

PROJECT NAME:

Swastika Mine and

Dutchman Canyon

Maintenance and Stream

Restoration Project

LOCATION:

Vermejo Park Ranch

Colfax County, NM

DRAWN BY:

DESIGNED BY:

PROJECT NUMBER:

EMNRD-MMD-2020-03

Construction Drawings

100% Submittal

Know what's below.
before you dig.Call

R

UNAUTHORIZED CHANGES & USES:

The engineer preparing these plans will

not be responsible for, or liable for,

unauthorized changes to or uses of

these plans. All changes must be in

writing and must be approved by the

engineer of record.

DRAWING:

DRAWING #: SHEET #:

OF 24

DATE: OEE PROJECT #:

01.31.20 NM-007-03

PLAN REPRODUCTION:

The plans have been created on ANSI B

(11 IN. x 17 IN.) sheets. For reductions,

refer to graphic scale. The plans have

been created for full color plotting. Any set

of the plans that is not plotted in full color

shall not be considered adequate.

Warning: Information may be lost in

copying and/or gray scale plotting.

ENGINEER OF RECORD:

REVIEWED BY:

PROJECT PHASE:

CLIENT:

REVISION #:

0

New Mexico Abandoned

Mine Land Program

1220 South St. Francis Dr

Santa Fe, NM 87505

(505) 476-3476

PARTNER:

Vermejo Park Ranch

PO Box Drawer 'E'

Raton, NM

(505) 445-3097

PROJECT MANAGER:

Joe Vinson & Laurence D'Alessandro

PROJECT ENGINEER:

Mike Tompson & Yeny Maestas


	NM00703_ENG_100-CVR01
	Sheets and Views
	NM00703_ENG_100-CVR01


	NM00703_ENG_100-GEN01
	Sheets and Views
	NM00703_ENG_100-GEN01


	NM00703_ENG_100-GEN02
	Sheets and Views
	NM00703_ENG_100-GEN02


	NM00703_ENG_100-STR01
	Sheets and Views
	NM00703_ENG_100-STR01


	NM00703_ENG_100-STR02
	Sheets and Views
	NM00703_ENG_100-STR02


	NM00703_ENG_100-STR03
	Sheets and Views
	NM00703_ENG_100-STR03


	NM00703_ENG_100-STR04
	Sheets and Views
	NM00703_ENG_100-STR04


	NM00703_ENG_100-STR05
	Sheets and Views
	NM00703_ENG_100-STR05


	NM00703_ENG_100-STR06
	Sheets and Views
	NM00703_ENG_100-STR06


	NM00703_ENG_100-STR07
	Sheets and Views
	NM00703_ENG_100-STR07


	NM00703_ENG_100-STR08
	Sheets and Views
	NM00703_ENG_100-STR08


	NM00703_ENG_100-STR09
	Sheets and Views
	NM00703_ENG_100-STR09


	NM00703_ENG_100-STR10
	Sheets and Views
	NM00703_ENG_100-STR10


	NM00703_ENG_100-STR11
	Sheets and Views
	NM00703_ENG_100-STR11


	NM00703_ENG_100-STR12
	Sheets and Views
	NM00703_ENG_100-STR12


	NM00703_ENG_100-STR13
	Sheets and Views
	NM00703_ENG_100-STR13


	NM00703_ENG_100-STR14
	Sheets and Views
	NM00703_ENG_100-STR14


	NM00703_ENG_100-STR15
	Sheets and Views
	NM00703_ENG_100-STR15


	NM00703_ENG_100-UPL01
	Sheets and Views
	NM00703_ENG_100-UPL01


	NM00703_ENG_100-UPL02
	Sheets and Views
	NM00703_ENG_100-UPL02


	NM00703_ENG_100-UPL03
	Sheets and Views
	NM00703_ENG_100-UPL03


	NM00703_ENG_100-UPL04
	Sheets and Views
	NM00703_ENG_100-UPL04


	NM00703_ENG_100-UPL05
	Sheets and Views
	NM00703_ENG_100-UPL05


	NM00703_ENG_100-UPL06
	Sheets and Views
	NM00703_ENG_100-UPL06


	NM00703_ENG_100-STR08.pdf
	Sheets and Views
	STR08


	NM00703_ENG_100-STR10.pdf
	Sheets and Views
	STR10



