Bulkhead Remediation

Andrew Clamann
Watershed Protection Department




Emma Long
Metropolitan Park

- WPD CIP Project 6660

(Water Quality Remediation and
Restoration)

Subproject 6660.034

(Lake Austin Bulkhead
Demonstration at Emma Long)

site plan and construction
by WPD

Project location:

Bulkhead between the
boat ramps




Problem: the vertical wooden pole bulkhead is falling apart,
IS non-compliant and has minimal environmental value

Poor
vegetative
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Unstable,
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Current Code
requires
+ Slope in the wave action zone

Vegetation near shoreline
Protection from scour
Exterior of natural materials




current bulkhead

Utility pole

Sighage
Fence

Bulkhead



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjB5pX3kN_MAhUkwYMKHbepBKsQjRwIBw&url=https%3A%2F%2Fwww.iconfinder.com%2Ficons%2F285808%2Fauto_automobile_car_vehicle_icon&psig=AFQjCNHMxvmmW3lsjkKAIZA-KxVlPJd1Lg&ust=1463506531199300

PROFDEED —,

EXISTING SIGNE
BETWEEN BOULDERS

™

Utility pole

— EXETING POWER POLES
TO REMMAIN 1N PLACE

EXISTING BKINS TO BE

/

TEHPER.‘\RILTR.EM{?"E}N\D

Slg ge

T2 ¥ x 3 NATURAL—-__
BOULDER -

/— EXISTING WOOD

/' FEMCETOBE

Fen/(Ze e

i /
/

— EXIETING BULK HEAD
) TOEE REMOVWED

'II .'" EXISTING FILING TO BE
CAUT AT WATER LEVEL

J,_1-12-13'N-"U'uFl-"- B l;] I k head

4~ PLACE %™ OF NATIV -"JI'
BULCH
7T T NATURAL
BOULDERE; TOF EL.
= 45300

MORTAR TO SEAT —
o
1'% T X5 NATURAL
BOULDER VITOR & ——
BOTTOM SAWCUT \
b
Y
- | .
o
mETALL
LANDECAPE
FAERIC
BOULDERS MORTAR

PROPOSED TYPICAL SECTION



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjB5pX3kN_MAhUkwYMKHbepBKsQjRwIBw&url=https%3A%2F%2Fwww.iconfinder.com%2Ficons%2F285808%2Fauto_automobile_car_vehicle_icon&psig=AFQjCNHMxvmmW3lsjkKAIZA-KxVlPJd1Lg&ust=1463506531199300

T2 ¥ x 3 NATURAL—-__
BOULDER -

MORTAR TO BEAT

— EXETING POWER POLES
TO REMMAIN 1N PLACE

X X T NATURAL —

Remove current bulkhead and fence,
Move signage

Terrace the bank

EXISTING BKINS TO BE
TEMPORARILY REMOAED AND
REFLACED

— EXIETING WODD
/' FEMCETOBE
VED!

— EXIETING BULK HEAD
TOEE REMIVED

i/ EXISTING FILING TO BE
4 CUT AT WATER LEVEL

TxZx ¥ NATURAL
IOULDERS

{ s

f
BOULDER WITCOP & TOFEOIL | N
; \
& S \-, | Es | z
1 T
mETALL i
LAMDECAPE FEFRFCUT ——
FAERI LIMESTONE
BOULDERS MORTAR -
TO BEAT L .'r
BETALL ¢
LANDSCAPE 2z i
FABRIC \“ﬁ-\
" O, BALLAET — i
TCEDES I 5
& Dy RIPRAP — 11
BOIL-CHOKED Y

PROPOSED TYPICAL SECTION


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjB5pX3kN_MAhUkwYMKHbepBKsQjRwIBw&url=https%3A%2F%2Fwww.iconfinder.com%2Ficons%2F285808%2Fauto_automobile_car_vehicle_icon&psig=AFQjCNHMxvmmW3lsjkKAIZA-KxVlPJd1Lg&ust=1463506531199300

Proposed terrace

bank and bulkhead (revetment)

— EXETING POWER POLES
TO REMMAIN 1N PLACE

g EXISTING BKINS TO BE
o~ TEMPORARILY REMOAED AND
REFLACED

T2 ¥ x 3 NATURAL—-__
BOULDER

MORTAR TO BEAT w—

X X T NATURAL —
ECULDER WITCR &
EOTTCM SAWCLT

Natural limestone boulders
on chopped limestone blocks

— EXIETING BULK HEAD
J TOEEREMOVED

I.'II i/ EXISTING FILING TO BE
/ 4 CUT AT WMTER LEVEL

1 r¥x ¥ NATURAL
;I BOULDERS
|

blocks
as
parking
bollards

4 S \'1 | Ed | > —_—
ol T
\;\.
Saw cut T anelEoE
limestone " Z
3" Dy, BALLAET —

'l
& Dy RIPRAP — 11
BOIL-CHOKED Y

4” rock

PROPOSED TYPICAL SECTION

12” diameter
rip rap


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjB5pX3kN_MAhUkwYMKHbepBKsQjRwIBw&url=https%3A%2F%2Fwww.iconfinder.com%2Ficons%2F285808%2Fauto_automobile_car_vehicle_icon&psig=AFQjCNHMxvmmW3lsjkKAIZA-KxVlPJd1Lg&ust=1463506531199300

T2 ¥ x 3 NATURAL—-__
BOULDER

MORTAR TO BEAT w—

X X T NATURAL —

— EXETING POWER POLES
TO REMMAIN 1N PLACE

Environmental Benefits

EXISTING BKINS TO BE
TEMPORARILY REMOAED AND

REFLACED

[ MATURAL

7 GROUMD

'Shallow swale
Infiltrates rain
runoff |y oememmerm

! !
)
— FLACE %" OF NATNWE
F BULCH

/ / _/ wave abating slope
| / /

| ! | T AT E T RATURAL
,r"‘ ;o | /' BOULDERE; TOREL.
et {  =asno0

— EXIETING BULK HEAD
! TOBE REMOVED

BOULDER VITOR & e ey
BOTTOM SAWCUT \
kY 3 |
N | -~ e T
2 E z = = .
R T ¢
mETALL B e
LANDECAPE PR TOUT _————
FAERIC LRAEETONE i
BOULDERS MORTAR -
TO SEAT -~ .lr -
.
BETALL 4 -
LANDSCAPE & s
FABRIC \""\
2Dy, BALLAST — /
To80eE # .
.'ll.
& Dy RIPRAP — 11
SOIL-CHOXED

PROPOSED TYPICAL SECTION


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjB5pX3kN_MAhUkwYMKHbepBKsQjRwIBw&url=https%3A%2F%2Fwww.iconfinder.com%2Ficons%2F285808%2Fauto_automobile_car_vehicle_icon&psig=AFQjCNHMxvmmW3lsjkKAIZA-KxVlPJd1Lg&ust=1463506531199300

A — EXETING POWER POLES

TOREMAIN IN PLACE

EXISTING BHINS TO BE

U 'J /’a.n TEMPCRADEILTF.M.’EBMD

/A O n — EXISTING WODD
/  FENCETOBE

s

Riparian

15 ¥ u 3 RATURAL—.
BOULDER

- -
C C 0 C U
— EXIETING BULK HEAD
[\ TOBE REMOVED
! EXISTING FILING TO EE
Y J  CUT AT WATER LEVEL
T T T NATUI !

[=="R |

a3 NATURAL
/  BOULDERE; TOF EL.

|
MORTAR TO SEAT ? r
f / magupn
1'3.2 X ¥ MATURAL /
BOULDER WITOP & 1 !
BOTTOM SAWCUT /\ 1T By ROCK
RFRAP
. . L ‘/-frinm}\/\/\/\/\wlg\%
ol T NG NS W AV 4 A4V 4 A4 \H’—T
5, 3
METALL— M=
LAMDECARE rRFeFPCUT ———
FABRIC LIMESTONE -
BOULDERS MORTAR |
TO SEAT " ; b N
- o i
BETALL o !, -
FAERIC \""‘\__
3" Dy, BALLAET — !
TCE0EE ! as
7 =]
!
& Oy RIPRAP — I LT
SOIL-CHOKED b

PROPOSED TYPICAL SECTION



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjPruq91fDKAhWESSYKHbA5B5gQjRwIBw&url=http%3A%2F%2Fwww.cliparthut.com%2Fclip-art-shredder-blade-clipart.html&bvm=bv.113943164,d.eWE&psig=AFQjCNG3P-6nOGEWZvy9a91E3_RdcWsYCA&ust=1455312919711861
http://files.holistic3d.com/UnityMobile/Chapter06/
http://www.totaltreeremovalnv.com/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http%3A%2F%2Filona34.kif.fr%2Ftube-arbuste-c22413523%2F11&bvm=bv.113943164,d.eWE&psig=AFQjCNFt_hNSWdNLzPSaAC1Y9RThljOhnw&ust=1455313549307757
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiv4ceJ2PDKAhXI4CYKHRuxA6oQjRwIBw&url=http%3A%2F%2Fwww.worm-publications.com%2Fmore-info%2F&bvm=bv.113943164,d.eWE&psig=AFQjCNGV-uHTt4oYqjsBUicuZit3MhgW9w&ust=1455313641615314
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjajI7_1fDKAhWERiYKHYIOBdwQjRwIBw&url=http%3A%2F%2Fian.umces.edu%2Fimagelibrary%2Fdisplayimage-7491.html&bvm=bv.113943164,d.eWE&psig=AFQjCNGL29wBiHiz1h4ma48w2FJoKOlqOg&ust=1455313113333632
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiv4ceJ2PDKAhXI4CYKHRuxA6oQjRwIBw&url=http%3A%2F%2Fwww.worm-publications.com%2Fmore-info%2F&bvm=bv.113943164,d.eWE&psig=AFQjCNGV-uHTt4oYqjsBUicuZit3MhgW9w&ust=1455313641615314
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi0x_yg1fDKAhUI4SYKHVoADkYQjRwIBw&url=http%3A%2F%2Fwww.iconsdb.com%2Fgreen-icons%2Fgrass-icon.html&bvm=bv.113943164,d.eWE&psig=AFQjCNG3P-6nOGEWZvy9a91E3_RdcWsYCA&ust=1455312919711861
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi0x_yg1fDKAhUI4SYKHVoADkYQjRwIBw&url=http%3A%2F%2Fwww.iconsdb.com%2Fgreen-icons%2Fgrass-icon.html&bvm=bv.113943164,d.eWE&psig=AFQjCNG3P-6nOGEWZvy9a91E3_RdcWsYCA&ust=1455312919711861
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi0x_yg1fDKAhUI4SYKHVoADkYQjRwIBw&url=http%3A%2F%2Fwww.iconsdb.com%2Fgreen-icons%2Fgrass-icon.html&bvm=bv.113943164,d.eWE&psig=AFQjCNG3P-6nOGEWZvy9a91E3_RdcWsYCA&ust=1455312919711861
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiDz9-a1vDKAhXIeCYKHYnrAekQjRwIBw&url=http%3A%2F%2Fian.umces.edu%2Fimagelibrary%2Fdisplayimage-6874.html&bvm=bv.113943164,d.eWE&psig=AFQjCNGL29wBiHiz1h4ma48w2FJoKOlqOg&ust=1455313113333632




