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West Branch White River Restoration ‐ Phase I 

Vermont Stream Alteration – Review Documents 

Project Summary 

 

Proposed Project Purpose 

The purpose of this project is to restore the WB White River geomorphic processes, restore the river’s 

functionality as suitable fish and aquatic organism habitat and improve recreational opportunities. 

Additionally, a restored river will be better able to respond to normal high water events and provide 

increased resiliency in larger‐than annual flood events. 

 

The need for this project arose from unauthorized gravel mining in the WB White River at two sites, one 

in the vicinity of the former Civilian Conservation Corps Camp, now called the CCC Camp recreation site, 

and the other approximately 1,000 feet downstream of the CCC camp. Prior to Tropical Storm (TS) Irene, 

this reach of river had many characteristics of a stable streambed and good in‐stream habitat, including 

large, deep pools, good hiding and thermal cover for fish and other aquatic and semi‐aquatic organisms, 

stable banks, and areas of both fast‐water and slow‐water habitats. 

 

The damage caused by TS Irene in August 2011 and the subsequent gravel mining turned these sections 

of the river into a very wide and shallow, plain‐bedded stream, with sections of decreased bed slope. 

These changes have created a substantially shallower stream. The river was also separated in sections 

from its floodplain by the bulldozer work, resulting in the detrimental effects from accelerated water 

speed and continual erosion of stream banks. 

 

The proposed project activities form a suite of watershed restoration projects that will more rapidly 

advance the restoration of the WB White River to functional aquatic and riparian habitats, provide 

greater flood resiliency than if left to the normal, typical long‐term geomorphological stream, floodplain, 

and riparian re‐establishment processes. 

 

Due to funding limitations the project will be phased, with Phase 1 constructing the channel to station 

17+00 and constructing the wetland channel.  Phase 2 will construct the remaining channel from station 

17+00 to station 34+00 (see site plans in Attachment No. 2 for station references).  Construction is 

expected to begin in late summer 2014 and end in the fall of 2015. 

 

Nature of Activity 

In‐Stream and Floodplain Structure  

Engineered large wood structures will be placed in/along the banks of the WB White River. These 

structures will be made of large trees, many with rootwads still attached and all 16 inches or greater in 

diameter with boles approximately 40 to 60 feet long. The trees will be placed in trenches created with 

an excavator, with the rootwads set at an angle facing upstream. Some of the boles (tree trunks) will 

have additional large trees on top of them in the trench, with or without rootwads, and be anchored 

with the excavated soil. Other trees will be placed along the bank face woven into the embedded key 
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logs. The upstream facing rootwads are intended to reduce the potential for sediment delivery by 

intervening between the bank and the water flow and reducing the velocity of the water along the 

banks, and creating energy dissipation in the constructed pool. The large wood structures will also 

collect other woody debris, particularly during the course of flood events. Under the water, the wood 

structures will provide excellent overwintering and cover fish habitat. 

 

Mounds of gravel abandoned in the channel by the gravel mining operations will be used to bring the 

channel back into a narrower cross section similar to what was in place prior to TS Irene. Large boulder‐

sized rocks will also be placed in the streambed, with similar intent of reducing the velocity of the water 

flow and providing a different type of fish habitat. 

 

The stream channel dimensions will be re‐established to those prior to TS Irene and based on hydraulic 

geometry and hydraulic modeling. Channel sinuosity will also be re‐established to help reduce the 

velocity of the water and direct the stream course away from homes where possible. 

 

The design plans provided in Attachment No. 2 provide the proposed locations for the large wood 

structures and also provide profile views illustrating existing river profiles versus the design profile.   

 

Upstream of the CCC Camp  

A large wedge of sediment that has built up since TS Irene will be reduced in size, and large boulder‐

sized rocks will also be placed in the streambed, with the intent of reducing the velocity of the water 

flow and providing fish habitat.   

 

A berm made following TS Irene that is blocking the entry of a side channel will be re‐opened for the 

river to have access to its floodway and floodplain. The re‐opening of the side channel also will provide a 

refuge for aquatic organisms to escape high water from annual snow melt‐off in spring and flood flows. 

This side channel also provides water to a pond that serves as important off‐channel fish rearing habitat 

and stores flood waters facilitating the slower release of water following high water events.  The berm is 

located at station 2+00 and is shown on Sheet S4 in Attachment No. 2. 

 

Perennial Channel and Wetland Creation 

A new wetland pond and groundwater channel will be created in the uplands on the south side of the 

WB White River project area. This channel will be approximately 3 feet wide and about 1 foot deep. The 

channel will be excavated to a depth of 4 to 7 feet deep depending on the location of the channel in the 

uplands.  The channel will intercept ground water flow that will provide cool water refugia for fish and 

other aquatic organisms at its outflow into the WB White River. Slow‐water habitat for young fish 

rearing and other slow‐moving water dependent species will be created by this new channel.  The 

channel will terminate into a constructed wetland pond that is the low area of the existing hay field, 

thereby creating greater habitat diversity. The location of this re‐rerouted ditch is shown on Sheet S6 in 

Attachment No. 2. 
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River Access Trail 

The river access trail will be approximately 0.10 mile long. The trail will be approximately 3 to 4 feet 

wide, and will be at low gradient and have a gravel surface that will meet the design and requirements 

of the Forest Service Trail Accessibility Guidelines. 

 

Interpretive Signs 

Existing signs giving information about the history of the CCC Camp and other activities that have 

occurred at the CCC Camp location are worn and have out of date information. The Interpretive Site will 

be moved to the front of the CCC Camp shop building, near where the new river access trail will begin. 

The existing signs will remain until it is determined how to integrate information about the CCC Camp 

history, the effects of TS Irene, and the watershed restoration elements that will be established at the 

CCC Camp and elsewhere along the WB White River. 

 

Construction Considerations 

The project will utilize the existing channel and side channel to construct clean water bypass facilities. 

See sheet 19 of the plans located in Attachment No. 2. The construction areas will be isolated and the 

turbid water will be pumped out of the construction area to the uplands where they will be filtered by 

sediment bags and through natural infiltration. The outflow hose will be placed approximately 200 feet 

from the edge of the river.  

 

Best management practices (BMP's) will be applied to ensure oil, pollution and sediment controls are 

established. Floating oil boom will be placed downstream of all work areas in the event of an oil leak or 

spill. Spill clean‐up kits will be stationed adjacent to the work site for immediate response. 

 

No additional mitigation should be necessary. The creation of a new wetland will yield a net gain of 0.67 

acres of wetland and groundwater channel. 
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Attachment 2 – Engineering Plans 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



























 

 
  

 

Plan View 

NOTES: 

Apex Log Jam Complex 

1 

1 
4-6ft 

40 to 60ft 

Direction of Flow 

3  Existing island or 
gravel bar 

Crescent 
shaped pool Bottom of  

bank 

USDA FOREST SERVICE 
REGION 9 Green Mtn.  NF 
STRUCTURE:  APEX LOG JAM 
DATE: 41/2014                                            
DESIGNED BY: BOB GUBERNICK 
DRAWN BY: B. GUBERNICK  

 1) Excavate apex jam key log trenches parallel with island / gravel bar and the cresent pool. Excavate  
trench so the end of the stem is 6ft below the streambed grading up to the rootball. The root ball should set 
lower than the stream bed so the log at the root ball rests on the top of the bar.  Crescent pool should be 3 
feet deep 5feet long and as wide as the outer extents of the root balls  2) Place streambed over the 
embedded log and compact.  3) Place weave / rack additional trees, logs at apex of structure. 4) Plant 
willows or other vegetation as required in the plans 

   
  

  
 

Profile View 

Replaced gravel 
bar material 

Existing 
streambed 

  

 

WEST BRANCH WHITE RIVER RESTORATION PHASE 1                                       APPLICANT; xxxxxxxxxxxxxxx 
DEPARTMENT OF ARMY PERMIT             USDA FOREST SERVICE 
TYPICAL APEX JAM PLAN & PROFILE VIEW       DATE: 4/16/2014 
LAT. 43° 50’ 60” W LONG -72° 51’ 06” NAD 83                 SHEET 13 
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WEST BRANCH WHITE RIVER RESTORATION PHASE 1                                       APPLICANT; xxxxxxxxxxxxxxx 
DEPARTMENT OF ARMY PERMIT             USDA FOREST SERVICE 
TYPICAL FLOOD LOG  JAM PLAN VIEW       DATE: 4/16/2014 
LAT. 43° 50’ 60” W LONG -72° 51’ 06” NAD 83                 SHEET 14 
 



 

 
 

Plan View 

NOTES: 

FMF  Formidable Multi-faceted Log Complex  

1 1 

2 

2 

Direction of Flow 

3 & 4 

Terrace 

Riffle 

Pool Head Maximum Pool Depth 

Pool Tail Crest 

USDA FOREST SERVICE 
REGION 9 GREEN MTN. NF 
STRUCTURE:  FMF – LOG JAM 
DATE: 41/2014                                            
DESIGNED BY: B. BAIR & B. GUBERNICK 
DRAWN BY: B. BAIR & B.GUBERNICK 
  

 1) Excavate toe log trenches perpendicular to parallel with channel bend  based on direction of flood flow. 
Excavate into bank and below channel bed surface to maximum predicted scour depth.  2) Excavate 
torsion Log trenches 15 &45degrees (dependent on location in the bend) to flood flow and to bed surface 
elevation so the root fan faces into flood flow.  Torsion logs may need to be layered (lower and upper) 
depending on bank height. High bank (5ft or more) will require 2 layers of torsion logs to pin down the face 
logs 3) Place weave additional trees, logs, large boulders, slash or root-wads in apex of structure. 4) Place 
ample slash and small woody debris on the up-stream bank interface of the structure. 5) Add ballast logs as 
required to prevent buoyancy at design flow 
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DEPARTMENT OF ARMY PERMIT             USDA FOREST SERVICE 
TYPICAL LOG STRUCTURE PLAN VIEW       DATE: 4/16/2014 
LAT. 43° 50” 60’ W LONG -72° 51’ 06”            SHEET 15 
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USDA FOREST SERVICE 
REGION 9 MONONGEHELA NF 
STRUCTURE:  FMF – LOG JAM 
DATE: 1/2013                                            
DESIGNED BY: B.BAIR & B. GUBERNICK 
DRAWN BY: B. BAIR & B. GUBERNICK 
 

Profile View 

NOTES: 

FMF Formidable Multi-faceted Log Complex 

Maximum 
Scour 
Depth 

Top of Bank / Flood Prone Terrace 

Bankfull  
Elevation 

Direction of Flow 

Stream 
Bed 
Elevation 

1) Excavate toe log trenches perpendicular to parallel with channel bend  
based on direction of flood flow. Excavate into bank and below channel 
bed surface to maximum predicted scour depth.  2) Excavate torsion Log 
trenches 15 &45degrees (dependent on location in the bend) to flood flow 
and to bed surface elevation so the root fan faces into flood flow.  torsion 
logs may need to be layered (lower and upper)depending on bank 
height. High bank (5ft or more) will require 2 layers of torsion logs to pin 
down the face logs 3) Place weave additional trees, logs, large boulders, 
slash or root-wads in apex of structure. 4) Place ample slash and small 
woody debris on the up-stream bank interface of the structure. 5) Add 
ballast logs as required to prevent buoyancy at the design flow 

1 
1 

WEST BRANCH WHITE RIVER RESTORATION PHASE 1      APPLICANT; xxxxxxxxxxxxxxx 
DEPARTMENT OF ARMY PERMIT             USDA FOREST SERVICE 
TYPICAL LOG STRUCTURE PROFILE VIEW       DATE: 4/16/2014 
LAT. 43° 50” 60’ W LONG -72° 51’ 06”  NAD 83      SHEET 16 
 



 

CONCEPTUAL LARGE WOOD STRUCTURES LAYOUT 

 
 

Engineered 
Log Jams 

Bar Buddy 
(Jam) 

Porous Side Channel  
Log Jams Grade Control Log 

Apex Log Jam 

Floodplain Roughness LWD 

WEST BRANCH WHITE RIVER RESTORATION PHASE 1      APPLICANT; xxxxxxxxxxxxxxx 
DEPARTMENT OF ARMY PERMIT        USDA FOREST SERVICE 
TYPICAL LOG STRUCTURE CONCEPTUAL LAYOUT      DATE: 4/16/2014 
LAT. 43° 50’ 60” W LONG -72° 51’ 06” NAD 83      SHEET 17 
 



 

CONCEPTUAL POOL RIFFLE LAYOUT 
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DEPARTMENT OF ARMY PERMIT        USDA FOREST SERVICE 
TYPICAL LOG STRUCTURE CONCEPTUAL LAYOUT      DATE: 4/16/2014 
LAT. 43° 50’ 60” W LONG -72° 51’ 06” NAD 83      SHEET 18 
 

NOTE: POOL HEAD VANES OR 
STEPS MAY BE CONSTRUCTED 
OUT OF LOGS 
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