CESWL-CO-L DEPARTMENT OF THE ARMY LRDOM 1130-2-21
Little Rock District, Corps of Engineers
P. 0. Box 867
Little Rock, Arkansas 72203-0867

Office Memorandum 15 February 1989
No. 1130-2-21

Project Operations
BUOYS, MARKERS, AND WARNING DEVICES

1. Purpose. This memorandum specifies policy and procedures for
installing buoys, markers, and warning devices for identifying hazards and

for establishing zoning restrictions. These procedures will promote water
safety and protect the public from hazardous conditions.

2. Applicability. This memorandum applies to all projects in the Little

Rock District. It does not apply to Coast Guard buoys or markers placed on
the Arkansas River,

3. BReferences.

a. SWDR 1130-2-7 dated 1 November 1978.

b. Uniform State Waterway Marking System.

c. ER1130-2-400 dated 1 June 1986, Paragraph No. 16.

d. EM 1110-1-300 dated 31 July 1987, Paragraphs Nos. 2-6 and T-4.

e. U.S. Army Corps of Engineers Sign Standards Manual.

f. LRDOM 1130-2-24 dated 18 April 1988.

4, Policy.

a. Lakes will be marked as described herein with approved buoys,
markers, and warning devices to promote safe water-oriented sports and
activities.

b. Buoys will comply with the Uniform State Waterway Marking Systemn,

and buoys shall be the product of a manufacturer regularly engaged in the
manufacture of buoys.

This memorandum supersedes LRDOM 1130-2-21 dated 4 June 1986.
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¢. Buoys, markers, signs, and warning devices will comply with
guidance contained in the above-referenced documents and as described
herein.

d. Buoys will be placed at swimming areas, boat launching ramps,
commercial dock areas, dams, water intake structures, bridges, or other
areas of danger or where boats are prohibited. Buoys located within
commercial concession lease areas shall be furnished, installed, and
maintained by the lessee in accordance with LRDOM 1130-2-24.

e. Where it is considered to be essential, old bridge piers, narrow
channels, or openings through obstructions, stumps, dead timber, or
pinnacles of rock in the main body of a lake or in boating channels may be
marked by buoys or other appropriate means. Once these hazards have been
marked, we have a moral and possibly legal obligation to assure that they
continue to be marked as long as the hazards exist or until circumstances
change that would merit removal of the markers. Any removal of markers
must be approved by Chief, Construction-Operations Division, and given wide
publicity through news media. All new proposals to mark previously
unmarked hazards shall be requested by the Resident Engineer/Manager and
approved by Chief, Construction-Operations Division. Buoys shall be
identified by type, color, size, number, and location on a buoy map
submitted by the Resident Engineer/Manager.

f. Installation or removal of buoys on waters of Missouri must be
approved by the Missouri Department of Public Safety, Division of Water
Safety.

g. All signs will be approved by the Chief, Construction-Operations
Division, and designed and installed in accordance with the U.S. Army Corps
of Engineers, Sign Standard Manual, EC 1130-2-200 dated 20 November 1987.

h. Signs will be installed at all Corps operated and maintained boat
launching ramps and swimming areas to warn the public of potential hazards.
Properly worded warning signs will also be furnished, installed, and
maintained by the Corps at docks and boat ramps leased or licensed by the
Corps. Signs shall include applicable safety messages.

i. Folder maps should show the location of significant boating hazards
such as submerged or exposed points located in heavily-used boating lanes
or high-density boating areas. A note on the folder map will caution
boaters that other hazards may exist and alert them to unknown hazards
resulting from variations in water levels. On the Arkansas River, boaters
should also be encouraged to purchase navigation charts that indicate
location of dikes and revetments.
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Jj. Signs and warning devices such as horns or sirens will be installed
at dams to notify public of rapidly changing water levels downstream of
locks, dams and powerhouses. Signs shall comply with the U.S. Army Corps
of Engineers Sign Standards Manual, EC1130-8-200 dated 20 November 1987.

k. The Resident Engineer/Manager shall assure that all buoys, signs,
markers and warning devices are installed in compliance with this
memorandum, and shall maintain accurate records of their installation.
Buoys shall be numbered for identification purposes as an aid to
determining their approved location. Non-typical buoys that do not meet
the type, size, and color requirements specified in Appendix A, shall not
be used.

5. Installation of Buoys.

a. Buoys will be anchored with appropriate sized concrete anchors,
cables, chains, swivels and connectors to maintain them in the desired
position. All metal parts shall be of corrosion-resistant materials, such
as stainless steel, galvanized, or plastic-coated steel.

b. Anchor cables and chains shall be of sufficient length to maintain
the buoy in position with changes in water levels. The length of cable
should be at least equal to 1.3 times the depth of water at conservation
pool elevation. Additional cable length may be provided to reduce the
frequency at which buoy anchors must be adjusted due to changing lake
levels. Multiple anchors may be used in areas without submerged trees to
maintain the buoy in position where large fluctuations in lake levels are
experienced. Judgment shall be exercised in selecting the appropriate
length of anchor cable for hazard buoys to assure that the buoy stays on
position without excessive drift.

¢. Typical buoy details are shown in Appendix A.
d. Buoy decals and messages shall be clearly legible.

6. Responsibilities. The Chief, Construction-Operations Division, shall
be responsible for program implementation and assuring that buoys, signs,
markers and warning devices are properly designed in compliance with this
memorandum. The Resident Engineer/Manager shall assure compliance with
this memorandum at the project level as described herein.

V. Ng;:’———

Colonel, Corps of Engineers
District Engineer

Appendix A
APP A Buoy Installation Details

DISTRIBUTION A




APPENDIX A

Buoy Installation Details
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This appendix presents details on buoys approved for placement within LRD
project waters. Examples of installation details are included for

reference.
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Buoy Type

Barrier
Barrier

Barrier
Barrier

Barrier
Can Type

Can Type

Can Type

Nun Type

Line
Float

Float

Float

Float

Buoy Details

Color Size
Orange 3" diameter gas pipe
Orange 12"-13" diameter ball
Blue/White

5" diameter X 9" long
White/Orange
Symbols 18" diameter X 30" long
Orange 24" diameter X 36" long
White/Orange

Symbols 9" to 12" diameter X 32"
min exposure

Red and white
vertical 9" to 12" diameters X

stripes 32" min exposure
Black or  Same

green

Red Same

Location or
Areas of Use

Swim area safety line
Swim area safety line
float

Wading area float

Swim area safety line
Dam area log boom

Regulatory buoys with

symbols:

a. Swim areas

b. Boat launching
ramps

¢, Dams

d. Intake structures

e. Submerged hazards

f. Exposed points

g. Fish attractors

h. Marinas and docks

i, No ski areas

j. Highway and
railroad bridges

Mid-channel markers
Channel marker

Channel marker
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374" GALVANIZED EVE NUT, FOR
ALTERNATE ANCHOR LOOP LOCATION
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MMAXINUM SUBMERGENCE
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3/4 7 GALVANIZED NUT

\IOLVENT wELD

JINOORNONOK

DETAIL

3/8"STEEL CABLE
{8y OTHERS)
LOCK NUT WITN FIXED PIN

ABS PLUG SAME SIZE AS MOLE
GALVANIZED WASHER

DIAMETER OF HOLE + 27,
MINIMUM SIZE 4% 0.D,
Z NOTES:

GALVANIZED WASHER

12" DIAMETER POLYETHYLENE OR ACRYLONITRILE -
BUTADIENE - STYRENE FLOATS,(0.] INCH NIN. THICKNESS] COLOR SHALL
BE ORANGE. FILL FLOATS WITH EXPANDED POLYURETHANE FOAN,

. ~ . A

3/8"GALV STEEL CABLE
COVERED WITN GARDEN NOSE
TO SPACE FLOATS(8Y OTHERS)

HOLE TNRU FLOAT, I/2 "MIN,
3/4 "MAX.( TO RECEIVE
CABLE OWNLY)

POLYETHYLENE CONDUITS OR
APPROVED EQUAL, SOLVENT
WELDED TO FLOAT TO
PREVENT SLIPPAGE.

SAFETY LINE FLOAT DETAIL
S5°DIA X 9°LOMG POLYE THYLENE OR

ACRYLONITRLE-BUTADIENE - STYRENE
FLOATS( 0.1 MIN.THICKNESS, COLOR HALF

BLUE, HALF WHNITE) 10 MAX

SEE MOTES
GARDEN HOSE SPACER
( BY OTHERS)

HOLE THRYU FLOAT, 172" MIN., 348 ‘WMAX.
HOLE TO BE CONSTRUCT ED
INTEGRALLY WITH FLOATS

WADING AREA FLOAT DETAIL

1 BODY OF BUOYS SMALL BE MOLDED OF ACRYLONITRILE-BUTADIENE - STYRENE,
178° MINIMUM WALL THICKNESS. TOP AND FLOAT SECTIONS OF NUN AND CAN -
TYPE BUOYS SHALL BE BONDED TO PREVENT MOVEMENT BETWEEN THE
Two UNITS .

& ENTIRE BODY OF ALL BUOYS AND FLOATS SHALL BE FILLED wiTH

DIA. OF HOLE 3/18" THICK POLYURETHANE FOAM.

D

REMOVABLE LIFTING EYE NUT

36 THICKNESS AT 4
¥ o BASE OF LOOP 34 "DIAMETER ROD :
OUTSIDE SURFACE z )
. 34" GALVANIZED EVE NUTS, OF UNIT — LOCK NUT WITH FIXED PIN. . .
BEND TO CLEAR 4 REQUIRED, SEE NOTE § - T LVANIZED WASMER, 4°0.D,, ;}’ TmeK

REMOVABLE LIFTING EYE NUT
PROVIDE LOGK NUT WITN FIXED
PIN AS IN DETAIL “A°

CABLE ROD \

/16" THICK, 4 REQUIRED
t-SEE DETAIL *8"

*24%014.
#,8°014.

3./4" D14 ROD 3/4" DIA. ROD

POLYURETMANE FOAM, S/
SEE NOTE 2

BODY, GOLOR- SEE NOTES

80DY JOINT
oy Lo EATION OF
- TANK TYPE BU ‘i/vfwa/vwav

. X SIZE TO BE /8°X 30 "OR 24” X 36°AS APPLKADLE
—_ e ———————

I~ GALVANIZED WASHERS, 4%0.0.,

DETAIL"A" oo

4% 0.0.~3/18% THICK WASHER, MAY BE
EMBEDDED IN MATERIAL . SEE .
DETAIL D FOR ALTEANATE.

~LNUT MAY BE USED WITH

~3/16% TMICK WASHER TO

SANDWICH MATERIAL BETWEEN WASHERS

IN LIEV OF EMBEDDING WASHER
IN MATERIAL .

S P E)
/////—*Qt\\\\_z@%a_/ézz.m Z uz/ay
W S,
/A '

Q\\\g = DETAIL "C"

3./4" DIA_ ROD( THREADED 1F
S5 LOCK WT I8 USED,

LOCK NUT OR WELD
WASHER TO ROD

MAY BE MOLDED INTO
MATERIAL

GALVANIZED WASHER

COUNTERWEIGHT

MALLEABLE FRON WASNER,

HOLE IN TOP OF BUOY J. COLOR OF BUOYS AND FLOATS SNALL BE UNIFORM THROUGHOUT THE

MATERIAL. COLORS SHALL BE AS INDICATED ON THE DRAWING, OR AS
- OUTLINED IN THE SPECIFICATIONS.

4. NUN AND CAN BUQYS SHALL BE PROVIDED WITH A RADAR - REFLECTIVE MATERIAL
APPLIED TO INTERIOR SURFACES OF BODY EXTENDING ABOVE WATER LINE.

5. COUNTERWEIGHT AND KEEL SHALL BE CAST IRON, WEIGHING NOT LESS THAN
a5 POUNDS NOR MORE THAN 40 POUNDS FOR EACM UNIT.

8 ALL EYE NUTS SHALL BE GALVANIZED MARINE TYPE WITH [ 1/2% MINIMUM KNAMETER
OPENING . ALL EXCEPT REMOVABLE LIFTING EYE NUTS SHALL BE LOCKED IN PLAGE
WITH FIXED PIN. RODS SHMALL NOT EXTEND MORE THAN 178% THROUGH
EVE NUT THREADS.

7. ALL FERROUS METAL PARTS OF BUOYS AND FLOATS SMALL BE GALVANIZED
AFTER FABRICATION.

8. WHERE ROD PASSES TNRU WALLS OF NUN AND CAN TYPE BUOYS, FINISHED
NOLES IN BODY GF BUOY SHALL BE I3/16% MAXIMUM -DIAMETER.

RESERVOIR NAVIGATION AIDS
AND MARKERS

SCALE | NONE .
CORPS OF ENGINEERS, LITTLE ROCK DISTRICT, JAN., 1973
SERIAL 9220
114/338
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C) !:f;;;;{"fy\i




=V

TANK BUOYS (Seeplan)

50° Typical

[

10’0 | LINE FLOATS 00
‘ 10*0%o.c.
1
i “galv. stee/ cable covered I .
Saf fey line floalts
with plastic gorden hose 12° d/: e fer color
Tank buoy, color [ '
white wifh orange i 4 ;
markings | \ ! anm_ye ool
! e | oo ks

corper tank fype bucys anchors weighing approxmately 250 pounds. - .MI.Y_PE_GM

only 2. Al anchor chains fo be long « A fo atow SCALE: NONE
visible Flotetion of buow &t ful Fflood conirel peo. . . .

ELEVATION OF SWIMMING AREA SAFETY LINE 3. At12ch the bottom of tank buoys of rAe sades . . .
be e ’ : Z2°d1s. sphervcal fiberylns floats of 10-0%.c.
SCALE: NON of Me swinming Srea wilh cobla chos 30 thet buey feolor ore,
con be remeved during periods of low wafer Woter "'fﬂ-‘d\ orenge)
T\ — —
200 mavi . 200"
__£CC maximum _specmy S — U_maximuim
- cabke c//kul/’v \ﬁarden hose continuous for
p ° detachabdle floals

an fype buoy markers-

' min.

100’
300 ‘max.

1

7 i
NTank type buoys color white

g with orange markings of 50 o.c. Sofety line floats L

100 'max.

Tonk type buoys

. /;! “onchor chain to
exfend fo enchor &t

Yaries

NOTES: .

13°dia. € .

Lifling eyes to be remored
afler inatallatibn fo prevent
Boals from mooring

63 94 ST

1¢—=7-0€17 ROWA'L

l_——Decal on Ffwo sidea

Lifting eyes fo be removed
& ter instaliation

f
Water surf m\

s .
Tank duocy (18 “drs. ¥ 3O “long)

- Cable cAp

. . / B Anchor chain, Jength of anchor chsin fo
aler surfoce,
o

.~ dlow wsibke [lostation of buoy of full
- Flood confrol pool.

nchor
1. The tank type buoys (16°diam %307 located (@pprox. 150%) )

at corners wil! be fastened fo concrele

D

DETACHABLE FLOAT DETAIL
SCALE: NONE

f{ '9a/v. steel coble covered
with gorden hose to
aspace floals

berween con fype buoy:

200 maximum spaemng

i

§dia. hole through floal,

fo receve coble only iberglas  floals (color orange)

Yaries

filled with polyurethane foam.

SAFETY LINE FLOAT DETAIL
SCALE: NONE

SWIMMING AREA
i

b o Fewer or conservation pool JE?{
x o sx

‘E < 7 Weading areo floats, sel af 4 ‘o'depth &
N ¢ §
S WADING AREA i &‘

Shore line (vories) N

L\/Cmfrk deadman archors (6cu. 't e«ﬂ)~——'/"n

SWIMMING AREA LAYOUT

SCALE: NONE

5°dia. X9 long floats (cokor half blue, holf while)

onnect fo safefy line with cable clips

LITTLE ROCK DISTRKT CORPS OF ENGINEERS

WADING AREA FLOAT DETAIL

RESERVOIR NAVIGATION AIDS
SWIMMING AREA DETAILS

AUGUST 1988 /

SCALE: NONE

ORIGIHAL
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CABLE AND CHAIN TYPE INSTAL-
LATION FOR DEEP WATER

SWIVEL CONNECTION DETAIL

w—— CHAIN

____coLD
SHUT

1

ALL CONNECTIONS BETWEEN CHAIN
T oo, AND CABLE, ANCHOR, AND BUOY
MAIN ANCHOR SHOULD HAVE SWIVELS.

A SECONDARY ANCHOR MAY BE USED
AT THE CONNECTION OF THE CABLE
AND CHAIN TO HOLD THE BUOY AT

NORMAL WATER LEVELS. THE CHAIN
SHOULD BE LONG ENOUGH TO HOLD

THE BUOY IN HIGH WATER CONDITIONS.

CHAIN TYPE INSTALLATION
FOR SHALLOW WATER

ANCHOR

DRAWING BY.

A-5 ’
MOUNTAIN HOME RESIDENT OFFICE
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TYPICAL BUOY ANCHOR

3.0 FT. IN LENGTH

SWIM REACH ANCHOR

CONCRETE

0.5°

SCALE 1" =

.
»

MOUNTAIN HOME RESIDENT OFFICE

DRAWING BY

A-6
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DRAWING BY:
GREERS FERRY RESIDENT OFFICE
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(Clearwater Lake)

; 445 MSL
L~ —

-F&\\ P
" N Two (2) Cable (Clips) Clamps (5/16”)-——””/’///////"

Cable length —— to reach bottom at 445 MSL plus
thirty (30) feet to allow for pool fluctuation.

NOTE: Either cable clamps or clips will be
provided (depending on availability).

1/4" coated cable

’V///Two (2) (Clips) Clamps (5/16”)“”‘““-\\\\\\\\\\\\-
R <

Anchor

BOTTOM

A-8
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(Clearwater Lake)

25' of Cable -
Between Buoys

Two (2) Cable ' Two (2) Cable
(Clips) Clamps (Clips) Clamps

Corners of beach buoy line are connected to cables which are attached to
concrete anchors.

NOTE: Either cable clamps or clips will be provided (depending on availability).
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Q-],"a" D'Q- CCm_Cie:in
. focm Fiileg
A JL
3
Reflective |
Bond |*
3
Letters DHNGEH
147
Symboi
36.6"
ZposUre
with
S lbs.
Anchor
Tackle
2" Qrange
B8and
41~
— N
Weight
45 lbs.
Submergec
Duoyoncy
84 ibs,
4

1/2” Dia. Galvanizect
Steei cttochment 2ye
wieh 17 opening.
Cast into nternal
cencrete haligst.




SYMBOLS.
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(Clearwater Lake

MESSAGES

9

CONTROLLED
AREA SLCWw HLOW Sk SLOW SPEED  CONTROULED
Q" O WEME AREA MPH 2CnE AREA
— 2" Bend -
HAZARD .
WARNING
ROCK  DANGER 3RAINS | SHOAL STUMP  SHALLCW  MHZARD

1
0

CO OO0 00

Infermetion zuows usucilu recuire specicl mariings

A-11

RREA AREA
— 2" Beng
RESTRICTED
AREA " WATERFOW L
' Swim “RED BCATS REFUGE NO
] 6 o0 o ¢ o
4" e AREA out BOATS Heep OUf AR BOATING
——— 2" Sonc
INFORMATION fISH
& fora AEST STATE MAFRINA ll
' ' )” , D D D
14" Prea anaq ENTRANCE COVER
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(Clearwater Lake)

CORAECT CABLE CLAMP ASSEMBLY — Note from the
above sketch that the cradle is tightened against main czble.
This is the correct assembly method 10 insure against the
clamps slipping while 1n service. Ba sure to tightan nuts
down, aitamating from sice 10 side frequentty. Thimbles
should be assembled so that they are firmly trapped within
the cable loop.

A-12




e LRDOM 1130-2-21 '";?;
15 Feb,89 v
(Clearwater Lake)

He;vv Dutv Plastic Coated Steel Cable

gree ] [m 'merum I WUSHT PER FOOT 1 Lag.
e Q0. | Poivoraoyiene | §100 ) 12

Wire Rope Clamps
[fﬁmc&uxlnjlfﬂﬁw;}'L‘.wiéﬂisruﬁﬁﬁ.'L'-iﬂ

M , GALV ‘ ‘

TERIAL, -

P,

RS D Z R O st v e ; :
G e g T . e
PORGED STEEL b GALY ' 3 | FORGED STEEL |

Heavy Cuty Wire Rope Thimbles

v
"y - RN ITT 1 2e0s i .
F ! PN

/&N

5 B ‘ s L.

i35071bs: rehar wire

A-13
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L 3" plastic gas pipe

Seme s ]
oppos/ie 31&74" Q

| elevation.
=

v~ Desd man anchor

PLAN OF SWIM AREA

BEAVER RESIDENT OFFICE

P//og 7 anger See sheet 2
for gnchHhor
detar/s,

Swim Ares
Shoreline —~ ]
— /aries with lake

Sheet /of 2

68 94 Q1
1¢-7-0€1T ROQYT



CORNER ANCHORING OF PIPE

Waterme/on buoy

y 3 Gas pipe

3" Plastic gas Pipe

Bolt

38" Bolf for chair
connection

PIPE HANGER

PSP P S

ol o~ Lake iu:fac e

Swim Beach Length

»,

|

" C/)a/nj

/2°-15%1 length
285 S Coble

Arichor cluster - 2‘0/'3 Trive g,
buckers filleqd witrH corncrefe.

/ Lake bottforn

’}

BEAVER RESIDENT OFFICE

68 934 G1
1¢-¢-0€T1T WOUyd1

SHEET ROFZ2
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For Your Safety

RECOGNIZE & OBEY ALL BUOYS & MARKERS

CONTROLLED MNER BOATS INFORMATION NAYIGATE T0 NAYIGATE TO
AREA KEEP OUT SOUTH OR WEST ~ NORTH OR EAST

Symbol is approximately 14” high & proportionate o buoy size.
(Wording shown are exarnples)

A-16

3
<
E DO NOT PASS BETWEEN  ANCHOR NAVIGATE TO STARBOARD  MiD NAVIGATE T0 PORT DIVER
3 SHORE AND BUOY BUOY  FACING UPSTREAM  CHANNEL  FACING UPSTREAM BELOW
(V3
z 3
. Jo U.S. ARMY CORPS OF ENGINEERS
% GPO: 1986 O—151-120
USCG Standard Inland Waterway Markings
MEANS: MEANS: MEANS: MEANS:
CONTROLLED AREA WARNING BOAT EXCLUSION INFORMATION
SPEED ZONE ROCK INTAKE STATE PARK
NO WAKE - IDLE SPEED HAZARD DAM PUBLIC RESTROOM
SLOW - NO WAKE SHOAL RAPIDS PECAN BAYQU
NO SKI WRECK SWIM AREA BYRD STORE ONE MILE
SKI AREA DAM BOATS KEEP OUT FISH AREA
NO SWIMMING SNAG CLOSED AREA FISH REEF
SHALLOW NO BOATS TELEPHONE
LOW BRIDGE

BROWN MARINA




