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Natural Channel Design
hecklist
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2.0 Preliminary Design

2.1 Goals and Restoration Potential

Step Pool
Sequence-6

Step Pool
Sequence -7 %
&

3,

Does the project hawe clear goals?

Was the restoration potential based on the
assessment data provided?

Was a restoration strategy developed and
explained based on the restoration potential?

2.2 Design Criteria

Were design criteria provided and explained?

Is the design criteria representative of
reference reaches within the project area or of
the same valley type, geology, and land use?

2.3 Conceptual Design

Was the conceptual channel alignment
provided and developed within the design
criteria?

Were typical bankfull cross sections provided
and developed within the design criteria?

Were typical drawings of in-stream structures
provided and their use and location
explained?

Richard Starr
USFWS

Was a draft planting plan provided?

Overall Conceptual Design Comment(s)
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PROBLEMS

Stream restoration
design complexity

Many different design
methodologies

Inconsistency in design
deliverables

Communication
difficulties

Many failed projects
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SOLUTION

o Outlined critical
design steps
established

e Defined design
expectations

e Improved
communication
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Checklist Components

Watershed and
Geomorphic Assessment
Watershed assessment

Basemapping
Geomorphic assessment
Bankfull verification

Preliminary Design
Goals and restoration
potential
Design criteria
Conceptual design

2,
%,

Final Design
Natural channel design
Sediment transport
In-stream structures
Vegetation design
Maintenance and
Monitoring Plans

Overall Design Review
Site Visit
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Additional design
deliverables

Permitting

Erosion and sediment
plans

Flood studies

Biological and
physiochemical processes
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document
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Watershed Assessment

3L prOTE

Was the watershed assessment methodology
described?
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Watershed Assessment

Was the project drainage area provided?

Discharge (cfs)

Comparison of Various Coastal Plain Regional Curves
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Was the percent impervious cover for the
watershed provided?

Urban
Watershed
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Watershed Assessment

Was the current land use described along
with future conditions?

HICKEY RUN |Blsiee
¢ Washington D.C s
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Watershed Assessment

Were watershed hydrology calculations performed?

Mitchell River Stage Data
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Base Mapping

Does the project
include base

mapping?

Rock
Cross Vane - 13

Rock
Cross Vane = 16
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Geomorphic Assessment

Was the geomorphic assessment
methodology described?

Measur Select a Representative or Typical

e Bank )l Bank Condition for Prediction

Height
A

* A\ 4 —»> Adjust Index f%r Bank Materials |

Measur Measur Measur

e e Root e Root |_Am¢m¥1&ummu_|
Bankfu Depth Densit

I (©) y (D) Obtain a Total Score
=l ﬁh' \

v v

Measur Measure | | e
A/B CIA D*(C/A) e Bank Surface
Angle Protectio

Bank Angle

Surface
Protection

Bankfull
Height (B)

Rosgen 2006




"d 51 camMechanics
Geomorphic

Were vertical and
lateral stability analyses
completed?

—2004 —2005
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Geomorphic Assessment

Was it shown whether the instability was
localized or system-wide?
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Geomorphic Assessment

Was the cause and effect relationship of
the instability identified?
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Was the channel
evolution predicted?

Class |
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Geomorphic Assessmen

Were constraints that would inhibit

restoration identified?
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Hydraulic Assessment

Elevation (ft)

T Was a hydraulic assessment

completed?

Chalybeate Springs

Plan: Flow Range 2/1/2007
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Hydraulic Assessment

Was stream velocity, shear stress, and stream
power shown in relation to stage and discharge?




Mechanics

Bankfull Verification

Was bankfull verification analysis completed?

Were USGS gauges or regional curves used to
validate bankfull discharge?

Bankfull Characteristics
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If gauges or regional curves were not
available, were other methods, such as

hydrology and hydraulic models used?

PUZZLE CREEK RESTORATION  Plan: TRIAL-UT 11/27/2006
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Goals and Restoration Potential

e Does the project have clear goals?

e \Was the restoration potential based on
the assessment data provided?

e \Was a restoration strategy developed
and explained based on the restoration
potential?
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Design Criteria

Were design criteria provided and explained?

Design Criteria Selection

v

Is there a reference reach
upstream with a stable
riffle & same valley slope?

Yes No
Reference Reach Reference Reach Reference Reach Regime/ Literature Past Project
Survey Database Review Search review equations Evaluation

v v v v

Reference Reach
survey if possible

v

Review of
monitoring data

v

Regime Equations
& Ratios

Reference Reach Ratios Regime Equations
Ratios as

design criteria

Select Design Ratios
and Equations
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Design
Criteria

Is the design criteria
representative of
reference reaches
within the project
area or of the same
valley type, geology,
and land use?

Common

Reference Reach Ratios

Parameter MIN MAX MIN MAX
Stream Type (Rosgen) CIE 4 B4
Bankfull Mean Velocity, Vbkf (ft/s) 35 5.0 4.0 6.0
Width to Depth Ratio, W/D (ft/ft) 5.0 12.0 12.0 18.0
Riffle Max Depth Ratio, Dmax/Dbkf 1.2 1.4 1.2 1.4
Bank Height Ratio, Dtob/Dmax (ft/ft) 1.0 1.1 1.0 1.1
Meander Length Ratio, Lm/Wbkf 7.0 12.0 N/a N/a
Rc Ratio, Rc/Wbkf 1.2 2.0 N/a N/a
Meander Width Ratio, Wblt/Wbkf 2.0 8.0 N/a N/a
Sinuosity, K 1.20 1.60 1.1 1.2
Valley Slope, Sval (ft/ft) 0.0050 | 0.0150 | 0.020 | 0.030
Riffle Slope Ratio, Srif/Schan 1.5 2.0 1.1 2.5
Run Slope Ratio, Srun/Srif 0.50 0.80 N/a N/a
Glide Slope Ratio, Sglide/Schan 0.30 0.50 0.3 0.5
Pool Slope Ratio, Spool/Schan 0.00 0.20 0.0 0.4
Pool Max Depth Ratio, Dmaxpool/Dbkf 2.0 35 2.0 35
Pool Width Ratio, Wpool/Wbkf 0.8 1.2 1.1 1.5
Pool-Pool Spacing Ratio, Lps/Whbkf 2.5 7.0 1.5 5.0
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Conceptual Design

Was the concept channel alignment provided and
developed within the design criteria”?

30'
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- 120' -
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Conceptual Design

Were typical bankfull cross sections provided and
developed within the design criteria?

v
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Conceptual Design

Were typical drawings of in-stream structures
provided and their use and location explained?

Note: Slope and
There should be no gaps ~~ /essateBanks
between the rocks in the /
sssssssss

-Rocks in "J" are spaced

1/2 rock width.
" "3 v -
ort R e e s
<+ <+
FLEW CROSS-SECTION

Typical "J" Hook Vane Design

Rock
(approx. 6'x4'x3") C)
Footer Rock

(approx. 6'x4'x3") .
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Conceptual Design

Was a draft planting plan provided?
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Natural Channel Design

Was a proposed channel alignment provided and
developed within the design criteria?
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Natural Channel Design
Were proposed channel dimensions provided and

developed within the design criteria?
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Mechanics

Natural Channel Design

Do the proposed channel dimensions show the
adjacent floodplain or flood prone area?

TYPICAL RIFFLE, POOL AND BANKFULL BENCH
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Natural Channel Desngn

Was a proposed channel profile provided and
developed within the design criteria.

Kraft Reach Profile
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Sediment Transport

 Was sediment transport analysis required? If
required, was the type of sediment transport
analysis explained?

 Were existing versus design relationships of
shear stress, velocity, and stream power versus
stage or discharge provided?

* Did sediment transport capacity analyses show
that the stream bed would not aggrade or
degrade over time?
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Sediment Transport

Did sediment transport competency analysis
show what particle sizes would be transported
with a bankfull discharge?

1000
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Figure 2.6 Critical Shear Stress Curve (From USEPA Watershed Assessment of River Stability & Sediment Supply
(WARSSS) v1.0)




& Mechanics e
Sediment Transport

For gravel/cobble bed streams, does the
proposed design move particles that are larger
than the D100 of the stream bed?

Comparision of Pavement Particle Distribution
2003 and 2004
Riffle Location 10+45

100 +

—— Pavement 2003 Z
80 Pavement 2004 /
60 /
(&)
g 40 - /,———’j
A afll sl
20 -
ya
0 == ‘ |
0.01 0.1 1 10 100 1000 10000

Particle Size Class (mm)
Silt/Clay Sand Gravel Cobble Boulder
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In-stream Structures

Were in-stream
structures required?
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If required, was the reason for the

?

and use explained
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In-stream Structures

Was the relationship between the type of in-stream structure
used and its role in providing stability explained?

ROCK/LOG VANE

L]
Profile View
ow >
pocKLENeT
9 INCHES
CHAMNNEL INVERT 12 INCHE FOOTER ROCKS
ag&'e“” % MUST EXT
\ﬂ*@“‘: — MINIMURM ET BELOW

FINISHED GRADE

Plan View
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In-stream Structures

Were detail drawings provided for each in-stream structure?

J-HOOK VANE

1/3 BOTTOM 13 BOTTOM
WIDTH OF WIDTH OF

CHANNEL CHANNEL
1/2 TO 2/3 BANKFULL

FLOW HEADER ROCK

e l — LEAVE"'-Z

GAPS FLOW —

D ’ STREAMBED ELEVATION

20°TO 30°

BACKFILL (ON-SITE ALLUVIUM OR NO. 57 STONE) "/ \ FOOTERROCK
CLASS A STONE - SCOUR POOL
CLASS 1 STONE SERCAVIIED)

BOULDERS PROFILE VIEW

2/3 - 1x BANKFULL STAGE

SCOUR POOL (EXCAVATED) e ABTONE -1 -
PER DIRECTION OF ENGINEER

HEADER ROCK

STREAMBED
PLAN VIEW BACKFILL (ON-SITE ALLUVIUM OR NO. 57 STONE)
FILTER FABRIC

. BOULDERS MUST BE AT LEAST 4'x 3'x 2.
2. INSTALL FILTER FABRIC FOR DRAINAGE BEGINNING AT THE MIDDLE OF THE HEADER
ROCKS AND EXTEND DOWNWARD TO THE DEPTH OF THE BOTTOM FOOTER ROCK, AND '
THEN UPSTREAM TO A MINIMUM OF TEN FEET. 10° MINIMUM -1
DIG A TRENCH BELOW THE BED FOR FOOTER ROCKS AND PLACE FILL ON UPSTREAM
SIDE OF VANE ARM, BETWEEN THE ARM AND STREAMBANK.
START AT BANK AND PLACE FOOTER ROCKS FIRST AND THEN HEADER (TOP) ROCK.
CONTINUE WITH STRUCTURE, FOLLOWING ANGLE AND SLOPE SPECIFICATIONS.
AN EXTRA BOULDER CAN BE PLACED IN SCOUR POOL FOR HABITAT IMPROVEMENT.
USE CLASS 1 STONE TO FILL GAPS ON UPSTREAM SIDE OF BOULDERS, AND CLASS A SECTIONA-A
STONE TO FILL GAPS ON UPSTREAM SIDE OF CLASS 1 STONE. e
. AFTER ALL STONE HAS BEEN PLACED, FILL IN THE UPSTREAM SIDE OF THE STRUCTURE

WITH ON-SITE ALLUVIUM TO THE ELEVATION OF THE TOP OF THE HEADER ROCK.

NOTES FOR ALL VANE STRUCTURES: l: ——FOOTER ROCK
- 1
12 -

CLASS 1 STONE

® Npos w




Mechanics

Natural Channel Design

Were specifications
provided and
explained for in-
stream structures
and erosion control
measures?

Section 5: Erosion and Sediment Control

. DESCRIPTION

Erosion and Sediment Control shall be performed in accordance with the 2003
District of Columbia Standards and Specifications for Soil Erosion and Sediment
Control, as published by Department of Health, Environmental Health Administration,
Bureau of Environmental Quality, Watershed Protection Division.

Erosion and Sediment Control will consist of the installation, maintenance, and
removal of all sediment control devices shown in the Construction Specifications and
Plans, excluding the temporary stream diversion, and additional Erosion and
Sediment Control measures required by the Project Inspector or the District
Sediment Control Inspector.

The Contractor shall inspect and maintain (repair) all erosion and sediment controls
daily to ensure that the controls are functioning properly.

All of the work shallbe performed as indicated in the Construction Plans and
Specifications, or as specified by the Project Inspector. Construction shall notbegin
until all Erosion and Sediment Control facilities have been installed and approved by
the Project Inspector.

The Contractor shall stay within the limits of disturbance (LOD) shown on the
Construction Plans, and minimize disturbance within the working area wherever
possible.

Itis the responsibility of the Contractor to preventany mud and surface debris
accumulation beyond the limit of disturbance, and is responsible for daily clean up.

All perimeter controls and erosion and sediment control structures and devices shall
be maintained throughout the life of the project, conforming to the detailed sequence
of construction, or as directed by the Project Inspector or the District Sediment
Control Inspector.

Load Protection Mats are not included in this item.

. MATERIALS

Temporary seeding shall conform to the requirements given for “Temporary Seeding”
(Section 23).

. MEASUREMENT AND PAYMENT

This item will not be measured butwillbe paid for at the Contract lump sum price for
Erosion and Sediment Control per each Project Area. The lump sum price shallbe
full compensation for the installation, maintenance, and removal of all sediment
control devices as indicated in the Construction Specifications and Plans, or as
required by the Project Inspector or the District Sediment Control Inspector,
excluding the “Temporary Stream Diversion” (Section 7). All labor, tools, equipment,
and incidentals including temporary seeding necessary to complete the work are
included in the lump sum price per each Project Area.

A Contingency item for Silt Fence is included on the bid itemization. Silt Fence
shown on the Construction Plans shall be included in the lump sum price for Erosion
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Vegetation Design

e \Was a vegetation design provided?

e Does the design address the use of permanent
vegetation for long term stability?
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Was a maintenance plan provided?
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Does it clearly state when maintenance will be
required and if so, is it quantifiable?
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Does it clearly state how erosion will be
addressed and by whom?
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Monitoring Plan

e \Was a monitoring plan provided?

e Does it have measurable, quantifiable
performance standards?

Does it have clearly defined thresholds of
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e |s monitoring required for at least 3 years?

e Does it state who is required to conduct the
monitoring?
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Overall Design Review

e Does the design address the project
objectives?

e |sthere any component of the design that
adversely affects the success of the project?
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Was the geomorphic
assessment

methodology described?

Stream: HICKEY RUN Observery RS, KOR|Dat 5K TonGe: oD o ceore: 0%
Reach: HR-3 Comments GPS Coordinates: Very High
Cocation: XS-6 LM:38" 91" 29.8" / 76" 96' 56.3" +/-14' Notes: Left Bank - Took BF from cross section, side of rod
Date: 3/17/2003 RM:38" 91' 27.8" / 76° 96' 58.9" +/-13' flush with rebar cap closest to bank
Erodibiliy Variables Bank Erosion Potential
e e ——— T I e I e
552 o055 | does | iooo Extreme T Bank Heignt/ Vaie | 100110 1- 120150 | 1.60-2.00 | 210280 | 5280
oot Depth 7 Bank Height Ratio Bankfull Height _ index | 10-1.9 4050 | 6075 | 8090 0
Root Depth | Bank Height | Vaiue | Tndex __[Bank Erosion Porenta] Notes § Root Depth /Bank _ Vale | 1.00:0.00 5.45-030 [ 0.26:0.15 | 0.14-0.05 | _=0.05
To0 58z | o1 [ 760 Fiigh I eig index | 1.0-1.9 4059 | 6079 | 8090 10
N Root Depth / Density index | 10-1.9 4050 | 6075 | 8.0-90 0
e I e e : moe | 101
7500 [ oi7 [ 1zes | iz | Very Fiigh T Bank Angle index | 1.0-1.9 4059 | 6075 | 8090 10
e Anore P Vel | 100-80 S50 | 2915 | 1410 <10
Bank Angle (*) | T Tndex___|Bank Erosion Potental] Notes Index 1.0-1.9 0-3. 4059 | 6079 | 8090 10
57.00 T %2 1 Fiigh T Giustments
Strface Protection Bearook Bedrock banks have a very low erosion potential
Surface Protection e o Erouom poremat ores Boulders Boulder banks have a low erosion potential 95
o8 Cobbie Sbstract 10 points_No adjustment if sand/gravel Compose greater than 509 of bank.
500 1 500 Extreme E Sand/SIUCIay Loam | AdTS pomnts.
Adustment Notes Gravel [Add 5-10 points depending on percentage of bank material composed of sand.
Bank Materials § Sana Add 10 points.
“Adjustment Notes Siit/ciay o adjustment
Bank 000 Stratification
TOTAL SCORE| _a104 [ Add 5-10 points depending on position of unstable layers in relation (o bankfull Stage,
Bank profil
Horizontal Vertical Bank Profile 90
Distance Height Notes
@.40) (€] SLBRK 6.00
(1.48) (0.68) SLBRK 5.50
120 ©.50) TPIN 5.00
120 0.00 TP 4.50
1.20 [CED) TP 4.00
35 00 L BR 3.50
76 50 CBR 3.00
91 00 LBR 2.50
25 50 LBR 2.00
80 20 CBR 1.50
96 10 R 1.00
13 24 RC 0.50
53 64 0.00
59 82 (0.50)
(1.00)
Bankfull (1.50) 2004 2005
Vet s 6.00 400 200 000  (2.00) (4.00) -
EXE] —=— Bank Profile_---=-Bankfull | :
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