
8. 	 BOARDWALK OVERLOOK WITH SEATING AND EDUCATIONAL SIGNAGE
9. 	 BOARDWALK STREAM CROSSING
10. 	QUEEN CIRCLE TRAIL HEAD
11. 	NATURAL SURFACE LOOP TRAIL EXTENSION
12. 	IN STREAM GRADE CONTROL STRUCTURES CONSTRUCTED WITH NATURAL MATERIALS 
		  - SUCH AS, NATIVE ROUNDED BOULDERS, LOGS, ROOTWADS, ETC.)
13. 	EXISTING RESIDENTIAL STRUCTURES

1. 	 NEW OUTLET CONFIGURATION
2. 	 RESTORED LOW FLOW BUTTERY BROOK STREAM CHANNEL
3. 	 EXISTING LOW FLOW BUTTERY BROOK STREAM CHANNEL
4. 	 CREATED MARSH WETLAND COMPLEX
5. 	 CREATED SCRUB/SHRUB WETLAND COMPLEX
6. 	 CREATED FORESTED WETLAND COMPLEX
7. 	 TRAIL HEAD OVERLOOK BOARDWALK CONNECTION TO SIDEWALK AT ROUTE 116
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TITUS POND RESTORATION
CONCEPTUAL DESIGN AND PROFILES
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TITUS POND RESTORATION
WEST-FACING SECTION, DURING LARGE STORM EVENT
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TITUS POND RESTORATION
EAST-FACING SECTION, LOW-WATER CONDITION
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TITUS POND RESTORATION
BIRDSEYE VIEW FACING SOUTHEAST, LOW-WATER CONDITION



TITUS POND RESTORATION
BIRDSEYE VIEW FACING SOUTHEAST, POOLED WETLAND CONDITION



TITUS POND RESTORATION
BIRDSEYE VIEW FACING SOUTHEAST, DURING LARGE STORM EVENT
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ELEVATION VIEW OF PROPOSED CROSS VANE

PLAN VIEW OF CROSS VANE: NTS

EXISTING STREAM PROFILE

FOOTER STONES (1' DIA.) EMBEDDED
INTO STREAM BED

NEW STREAM PROFILE

LARGE BOULDERS (2-3' DIA.)

PROPOSED 

EDGE OF WATERFLOW
FLOW

POOL

BKF

BKF

EDGE OF WATER

FLOWS DIRECTED TO CENTER CHANNEL

GENERAL NOTES:

1.     The purpose of the cross vane structure is to increase the speed of future flows and direct 

3.     Cross vane to be constructed using large 2'-3' diameter boulders.

4.     The footer stone shall be 1-2' diameter boulders.

2.     Cross vane to be constructed under the supervision of project wetland scientist.

flow to the center of the channel allowing more sediment to be transported.

5.     Footer stones are to be embedded in the streambed and larger boulders to be placed on top.

6.     Vane shall run upstream at a 20-30 degree angle from the edge of the bank.

7.     A plunge pool shall be created within the downstream center of the cross vane.

  Plunge pool to be a 6' diameter pool, 3' feet deep.

8.     Prior to any work, an erosion and sediment control device (turbidity curtain) shall be installed

downstream of the work area.

LOG VANE ENDS TO BE BURIED

INTO STREAM BED

LOG VANE ENDS TO BE SECURED TO STREAM

BED USING CABLE AND EARTH ANCHORS

BANKFULL BENCH (WITH TO

VARY) TO BE PLANTED WITH

NATIVE VEGETATION

20 TO 30 DEGREES

EXPOSED LOG ON LOG VANE TO

DEFLECT WATER VELOCITY TO

CENTER OF CHANNEL

GEOTEXTILE FABRIC SECURED TO UPSTREAM

SIDE OF LOG VANE AND BURIED INTO BANK.

FABRIC USED TO SECURED ROCKS AND GRAVEL

BETWEEN LOG VANE AND EDGE OF BANK

ROCKS AND GRAVEL TO BE

USED TO FILL VOID BETWEEN

LOG VANE AND BANK TO

PREVENT EROSION BEHIND

STRUCTURES

NATIVE VEGETATION USED TO

HELP LOCK LOG VANE IN PLACE

AND HELP REDUCE EROSION

END OF LOG VANE ROOT TO BE

BURIED INTO BANK

A ROOT WAD WITH A MINIMUM

OF 5' OF TRUNK IS BURIED INTO

THE BANK WITH THE ROOT MASS

EXPOSED ON THE BANK

A PAIR OF EARTH ANCHORS AND

CABLE ARE USED TO LOCK THE

LOG VANE AND ROOT WAD IN

THE BANK

SAME TEQUNIQUE TO BE MIRRORED

AND USED IN THIS SIDE

6"

6" METAL TURF STAPLE

TOE MAT INTO SLOPE

A MINIMUM 2'-0"

STAPLE IN TOP OF

SLOPE EVERY 12"

SLOPE

STAPLE EVERY

12" ON EDGE

STAPLE EVERY 18" O.C.IN

THE MIDDLE OF THE MAT

OVERLAP COIR MAT 8"

MINIMUM

6" TOP SOIL

TOE  MATS

INTO SOIL

A MIN.

OF 2'-0"

4'-0" WIDE BANKFULL BENCH

PLANTED WITH LIVE WILLOW

STAKES

COIR MAT (700 GSM) ON

UPPER SLOPE.  TOED INTO

SOIL (MIN 2' ON THE TOP AND

BOTTOM) AND STAPLED

EVERY 12" ON THE EDGES

AND 18" O.C. IN THE MIDDLE

COIR MAT (700 GSM) NOTES:

1. Slope surface shall be free of  rocks, clods, sticks

and grass to ensure that the Coir mats have good soil

contact.

2. Apply permanent seeding before placing blanket.

(See Plant List)

3. Lay blanket loosely and staple to maintain direct

contact with the soil.  Do not stretch.

4. Staple blanket with 6" staples.  Staple Coir Mat

(700 GSM) every 12" on sides, top and bottom, 18" o.c. in

the middle of the mat.

5. The Coir Mat (700 Gsm - 6'-6" x 165') is installed in

sections running from the top to the bottom of the slope,

along the entire 100' L.F. of the restoration area. (Per

manufactures specifications)

6. Exposed overlap to face direction of water flow to

avoid mats from peeling back during high water.

ROOT WADS AT

TOE OF SLOPE

F

L

O

W

+/- 2' DEEP - 6"-8" DIA STONE

FOR SUB-SURFACE

DRAINAGE

NON-WOVEN GEOTEXTILE FABIC

TO BE PLACED BETWEEN

UNDISTURBED SOIL AND STONE

SUB-SURFACE DRAIN

CHANNEL WIDTH 2'-6" TO 4'

1
'
-
0
"

V
A

R
I
E

S

1
'
-
6
"

1
'
-
6
"

1
'
-
6
"

+/- 5'-0"

NON-WOVEN GEOTEXTILE

FABRIC

STONE FROM SITE TO BE

USED WHERE POSSIBLE

PLUNGE POOL

STREAM BANK PLANTING

(SEE DETAIL 5 / SHEET 4)

+
/
-
1
'
-
0
"

STONE STEP

+/- 1'-0" TYP.

PLUNGE POOL - 6" DEEPER

THAN NORMAL STREAM

CHANNEL DEPTH

STONE STEP

+/- 1'-0" TYP.

STONE FROM SITE TO BE

USED WHERE POSSIBLE

NON-WOVEN GEOTEXTILE

FABRIC (IF NEEDED)

STREAM CHANNEL EDGE

EXISTING GRADE

ALL DISTURBED AREAS TO BE

SEEDED WITH NEW ENGLAND

EROSION CONTROL SEED MIX
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TREES

POTENTIAL PLANT LIST: STREAM BANK, WETLAND, AND UPLAND RESTORATION

Sambucus nigra spp. canadensis

Swamp Rose

Common Elderberry

Red-osier Dogwood

Speckled Alder Alnus incana spp. rugosa

Rosa palustris

Cornus sericea

Swamp White Oak

Black Gum

COMMON NAME

Nyssa sylvatica

Quercus bicolor

SCIENTIFIC NAME

6' on center

QTY

20' on center

SPACING

4' - 5'

SIZE

Red Oak Quercus rubra

Red Maple Acer rubrum

WET - MOIST TOLERANT SHRUBS

HERBACEOUS PLANTS - WETLAND

Alisma subcordatum

Water Plantain

3' o.c.(groups of 5)

Symphyotrichum puniceum

Swamp Aster

Chelone glabra

Turtlehead

Eupatorium maculatum

Joe-Pye Weed

3' o.c. (groups of 10)

Iris versicolor

Blue Flag Iris

2" plug

New England Conservation / Wildlife Mix 
Lbs.

4' - 5'

4' - 5'

4' - 5'

Winterberry Holly Ilex verticillata

Sweetgale Myrica gale 2' - 3'

Pussy Willow Salix discolor tubelings

Northern Arrowwood Viburnum dentatum 3' - 4'

Wild Raisin Viburnum cassinoides

American Cranberry Viburnum trilobum

Silky Dogwood Cornus amomum

Gray Dogwood Cornus racemosa

Sweet Fern Comptonia peregrina

6' on center

6' on center

6' on center

6' on center

6' on center

6' on center

2' on center

6' on center

6' on center

6' on center

6' on center

6' on center

UPLAND - SIDE SLOPE SHRUBS

Nannyberry Viburnum lentago

6' on center

Meadowsweet Spiraea latifolia
6' on center

6' on centerShadblow Amelanchier canadensis 
6' on center

Common Spicebush Lindera benzoin
6' on center

3' - 4'

3' - 4'

3' - 4'

3' - 4'

3' - 4'

3' - 4'

3' - 4'

2' - 3'

2' - 3'

3' - 4'

3' - 4'

3' - 4'

3' - 4'

3' - 4'

Cardinal Flower

Lobelia cardinalis

2" plug

2" plug

2" plug

2" plug

3' o.c. (groups of 10)

3' o.c. (groups of 20)

1' o.c. (groups of 25)

1' o.c. (groups of 25)

2" plug

Gray Birch Betula populifolia 4' - 5'

Black Willow Salix nigra 4' - 5'

20' on center

20' on center

20' on center

20' on center

20' on center

Soft Rush

Juncus effusus

1' o.c. (groups of 25)

2" plug

Tussock Sedge

Carex stricta

1' o.c. (groups of 25)

2" plug

Upland and

Fringe

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

New England Wet Seed Mix
Lbs.

Wetland and

Stream Bank

TBD

Root Wad

Log Vane

20-30

Edge of Water
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Bankfull Bench

Edge of Water

20+/-

60+/-

20-30
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f
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Bankfull Bench

Edge of Water

Flow

Flow

Flow

20-30 Degrees

Typical Detail Root Wad & Log Vane

Geotextile

Rock

Buried Log

Exposed Log

Vegetation

Earth Anchors

Flow

Area of

 Protected Bank

Area of

 Protected Bank

NTS

Bankfull Bench

Buried 

Root Wad
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