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R1.1

GENERAL NOTES
AND LEGEND

GENERAL NOTES:

These designs and drawings have been prepared for the exclusive use of the City of Ketchum,
and their authorized agents.  No other party can rely on the product of our services unless
GeoEngineers Inc. (GeoEngineers) agrees in writing in advance of such use.
1. These Ketchum River Park at Sun Peak design plans are not intended for construction and a

final construction plan set will be provided.
2. The drawings contained within should not be applied for any purpose or project except the

one specified; specifically the habitat enhancements on The Big Wood River along the project
boundary.

3. These designs and drawings are copyrighted by GeoEngineers, Inc.  Any use, alteration,
deletion, or editing of this document without explicit written permission from GeoEngineers is
strictly prohibited.  Any other unauthorized use of this document is prohibited.

4. The contractor shall construct the stream enhancement in accordance with the plans
stamped “Approved for Construction.”  These plans will be provided to the contractor by the
engineer or project inspector prior to construction.  Work shall not be done without the current
set of approved construction plans.

5. The enhancement designs depicted herein are approximate and are intended to express the
overall design intent of the project.  These designs will need to be adjusted in the field during
construction in order to meet the specific site conditions and intended function.  These stream
improvements have been developed with the understanding that a qualified GeoEngineers
engineer and/or scientist will be on-site to provide construction guidance while the stream
enhancements are constructed to ensure the overall intent of the design is met.

6. Geomorphic conditions can change and these designs are based on conditions that existed
at the time the design was performed.  The results of these designs may be affected by the
passage of time, by manmade events such as construction on or adjacent to the site, or by
natural events such as floods, earthquakes, slope instability or groundwater fluctuations.
Always contact GeoEngineers before applying these designs to determine if they remain
applicable.

7. All streams, rocks and woody habitat structures are potentially dangerous. This proposed
stream enhancement design is intended to address a wide variety of constraints which target
more naturally functioning stream systems and habitat; they are inherently dangerous.  It is
therefore strongly recommended that the City of Ketchum address the necessary safety
concerns appropriately with the public. Signs placed upstream and along the enhanced
stream reaches in prominent locations to warn of the potential hazards should be considered
a minimum.

8. These figures were originally produced in color.

CONSTRUCTION NOTES:

All contractors working within the project boundaries are responsible for compliance with all
applicable safety laws.  The contractor shall be responsible for all barricades, safety devices and
control of traffic within and around the construction area.
1. All material and workmanship furnished on or for the project must meet the minimum

requirements of project permits, approving agencies, specifications as set forth herein, or
whichever is more restrictive.

2. Contractor shall not work within any wetland area until the owner has obtained a CWA
Section 404 permit from the United States Army Corps of Engineers.  All work within or
adjacent to any wetland area shall comply with the conditions of the 404 permit.

3. Contractor shall obtain all necessary permits prior to any dewatering and/or river diversion
activities on site.

4. The contractor shall install and maintain appropriate sediment control devices throughout the
whole project site, including the construction staging area and stockpile area throughout the
project's construction. Temporary construction and permanent erosion control measures
shall be designed, constructed and maintained in accordance with all applicable local, state
and federal regulations.

5. Stream construction shall occur during the fish window for the project area or during periods
of no flow through the project site.

6. Fish exclusion shall be conducted in the project area prior to any dewatering activities, or
construction within or directly adjacent to the channel.

7. Surface and groundwater shall be drained away from active construction and into a sediment
pond/trap to eliminate sediment from flowing into active stream channels.

8. Discharges entering active streams on site shall satisfy all state and federal standards and
project permit requirements  for contaminants and turbidity.

9. Diverted and controlled streamflow can be used to test and adjust newly constructed stream
structures prior to permanently activating new stream segments.

10. Construction shall minimize disturbance to, and maximize reuse of, existing riparian
vegetation.

11. All material not used on-site shall be disposed of on-site as directed by the Karuk Tribe or
shall be hauled offsite and properly disposed of.

12. Record information (as-built survey) shall be accurately recorded by the contractor and
supplied to the owners and client for future use, reference and monitoring.  Submittal of
record information is a condition of final acceptance.

LEGEND:

MC-1

SC-1

1
--

2
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PROPOSED RIVER
DETAILS

FLOW

INSTALL SMALLER RACKED
MEMBERS AMONG KEY MEMBERS
(RACKED MEMBERS NOT SHOWN)

ONLY KEY MEMBERS
SHOWN

BANK
DENSE VEGETATION

DENSE VEGETATION

INSTALL SMALLER RACKED
MEMBERS AMONG KEY

MEMBERS
(RACKED MEMBERS NOT

SHOWN)

A A'

WBF = Bankfull Width

BANKFULL WATER
SURFACE

LOW POOL ELEVATION
COTROLLED BY DOWN-

STREAM RIFFLE
SET TOP OF TREE
AT OR BELOW LOW
POOL ELEVATIONANCHORS AS

SPECIFIED

NOTES:
Purpose:

Limit channel migration, protect banks, restore aquatic and riparian habitat.
Enhances fish habitat: creates large bankside pools for fish holding and gravel sorting.

Design Specifics:
Top of rootwad (roots) should not extend more than ½-ft above top of bank.
Place along outsides of channel bends.
Relatively large “Key Members” secured into banks with backfill (and/or anchors).
Smaller “Racked Members” wedged between Key Members.
Use anchors if embedment length and/or depth is less than specified.
Jam designed to collect more debris over time.
Backfill with Stream Substrate & plant dense vegetation on top to bank.
Install vegetation among armoring and root wads while installing root wads.
Irrigate vegetation as required.

TYPICAL MEANDER JAM DETAIL SECTION A-A'
NOT TO SCALE

TYPICAL MEANDER JAM DETAIL PLAN
NOT TO SCALEMJ

A-A'

W
RW2

FL
OW

TOP OF BANK

TOP OF
BANK

WBF = BANKFULL WIDTH
L = 1.5xWBF

REINFORCE AREA
WITH DENSE
VEGETATION

PROVIDE EXTRA ARMORING NEAR
ROOT WAD (for at least (2xW RW))
WITH SUBSTRATE

TYPICAL "BEND"
SECTIONANCHORS

AS
SPECIFIED

ANCHORS
AS
SPECIFIED

ROOT WAD SHOULD NOT EXTEND INTO
THE CREEK BEYOND THE TOE OF BANK

B

B'

SET TOP OF TREE AT
OR BELOW LOW POOL
ELEVATION

BANKFULL WATER
SURFACE

LOW POOL ELEVATION
CONTROLED BY DOWNSTREAM
RIFFLE ELEVATION

TYPICAL ROOT WAD DETAIL SECTION B-B'
NOT TO SCALE

TYPICAL ROOT WAD DETAIL PLAN
NOT TO SCALERW

B-B'

NOTES:
Purpose:

Increases pool depth.
Inhibits lateral migration.
Prevents bank erosion.

Design Specifics:
Orient root wads so the creek's flow attacks them “head on” as much as possible. Anchors should be oriented towards flow.
Top of rootwad (roots) should not extend more than ½-ft above top of bank.
Use anchors if embedment length and/or depth is less than specified.
Place root wads along outside of bends.
Install vegetation among armoring and root wads while installing root wads.
Irrigate vegetation as required.
Rootwad diameter = Pool Depth. If greater than depth, bury deeper.

L = 1.5xWBF (MIN)

NOTES:
Purpose:

Redirects flow.
Creates scour holes.
Encourages gravel deposition.

Design Specifics:
Bury at least 2/3 of the tree length and root wad or secure “dry” end of log with anchors.
Place sweeper at upstream end of bend.
Use anchors if embedment length and/or depth is less than specified above.
Trees with brances or multiple trunks preferred.

TYPICAL SWEEPER DETAIL SECTION A-A'
NOT TO SCALE

TYPICAL SWEEPER DETAIL PLAN
NOT TO SCALES

A-A'

TOP OF BANK

TREE TIPS SHOULD EXTEND
TO 1/2 LOW POOL WIDTH

W/2
W/2

GRAVEL
BAR

SCOUR
HOLE

REDIRECT
FLOW

TOP OF BANK

ANCHORS AS
SPECIFIED

FL
OW

FLOW

BURIED
PORTION OF
TREES

BURIED PORTION OF TREE
SHOULD BE NEARLY
PARALLEL TO UPSTREAM
PORTION OF CREEK

WBF = BANKFULL WIDTH

REINFORCE TREE
WITH DENSE
VEGETATION

ANCHORS IF
NECESSARY

VERY TOP OF TREE & BRANCHES
SHOULD "SWEEP" LOW POOL WATER
SURFACE

LOW POOL
ELEVATION
CONTROLLED BY
DOWNSTREAM RIFFLE

A

A'

NOTES:
Purpose:

Slows creek velocity.
Creates diverse fish habitat.
Encourages gravel sorting.

Design Specifics:
Tree length (L) and diameter at breast height (DBH) may vary (smaller snags are acceptable).
Place/locate snag as shown on plans and/or as directed in field.
Snags may be parallel or angled to flow.
Trees with branches and/or multiple trunks preferred.
Root wads may be placed on top of channel if anchored.

TYPICAL BURIED SNAG DETAIL SECTION A-A'
NOT TO SCALE

TYPICAL BURIED SNAG DETAIL PLAN
NOT TO SCALEBS

A-A'

TOP OF BANK (typ)
TOE OF BANK (typ)

ANCHOR IF
REQUIRED

ANCHOR AS
SPECIFIED

L
1

3 L (min)

DBH

3 x DBH

FLOW

FLOW

BURY ROOT WAD
COMPLETELY OR
ANCHOR

A A'
CONTROLS DIRECTION OF LARGER
FLOWS

EXPOSED ONLY IN
CHANNEL.

UPPER TREE

EXPOSED ONLY IN
CHANNEL.

BURY TREE TOP & ROOT
WAD

LOWER TREE

BURY TREE TOP & ROOT WAD

DOWNWARD

SLOPE

DOWNWARD

SLOPE

TOP OF BANK (typ)
TOE OF BANK (typ)

30°

45°

FLOW

PLUNGE
POOL

2

31

W
BF

ANCHORS
AS

SPECIFIED
(TYP)

TYPICAL STEP TURN DETAIL PLAN
NOT TO SCALEST

NOTES:
Purpose:

Redirects flow.
Creates scour holes.
Appropriate in steep creeks.

Design Specifics:
Step 1 is a plunge pool.
Step 1 is lower than step 2 (6” max).
Step 2 is lower than step 3 (6” max).
Notch intersection of trees and secure with chain (if necessary).
Exposed portion of tree = ¼ L (L = tree length).
Secure trees with anchors, (3 min).
Anchors not necessary if L = 3 x WBF.
Backfill upstream portions of structure (steps 2 and 3) with larger rock, small trees and branches to prevent flow under trees (not shown).
Maximum total step height = 12”
Bury upstream portion of trees deeper into channel bed (downward sloping in upstream direction).
Place turning step at upstream end of pool/bend.
Use only in small streams or side channels.

L = 3xWBF

NOTES:
Purpose:

Enhances fish habitat: creates large mid-stream pools,
fish holding in eddies and sorts gravel.
Directs flow for full range of flow.

Design Specifics:
Generally large, stream-wide structure with center
coincident with channel centerline or thalweg.
Place largest boulders closest to banks. Boulders
decrease in size towards channel center. Or use same
size boulders & bury center boulders deeper.
Decreasing boulder size causes structures to slope
downwards towards center.
“Upstream Vee” configuration directs water to center of
channel.

SECTION B-B'
NOT TO SCALE

Key largest Boulders into bank and floodplain so they do not
overtop or become “out-flanked” during flood flows.
Plant dense vegetation along banks.
Reinforce channel bed with footer boulders and cobbles to
prevent scour at/below boulders.
Place structure upstream of bends or upstream of desired
stream-wide pools locations.

Variations:
Large woody debris may be wedged between boulders.
(Jam rootwads between boulders with tree bole hanging
downstream as a sweeper for added fish habitat.)
“Single Vane” structures may be used to direct water away
from bank.
Relatively large but stable cobbles may be used in lieu of
boulders in smaller, cobble dominated streams.

SECTION A-A'
NOT TO SCALE

TYPICAL BOULDER CLUSTER DETAIL PLAN
NOT TO SCALEBC
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