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_ — - e T~— P T Sto. 4+88.41 ’///
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\/ : _ — A =21°0" 33" RL. \J
. —_— 158.0"

\‘ T o ———— 1 =290

L=5794 ~— ———— A = 13°36" 59" Ri.
Approx. cenferline, existing ]E\fgbafg 55%825;05 R = ?fggg
18" municipal water line, do . 7 municipal water fine, = ra
not disturb 20RO 5! Ssle STy yeta g A do not disturb L=J37.55 c
. TS R e - O K RO A N2091,202251 (gusting power pole
—_— i % e { I () S A TR I -
e — End realigned road, ol ‘.52. ./- Odekd Rood { ) WSt S OZOR0 wawal "A
—— Sta. 5+17.05, E. 50025 ‘.E".....'l. {3 Remove exisling guardroil, Tutce gotd ! a e e
[ {17 - PAXR N NN g A I Gate structure, for T
—— T Top, eoncrele = Y .‘!".g..' /1 see () Begin reoligned rood,
— canal fining 55—..-.0 Stg. 1400, £ 4999.0
= A A AN iy
?:ﬁ,-,ﬁarg:; (;tsr, for /End weir Sta, 4+20. Sta, 4+47.52 }Exisﬁng Hogback canol gafes
Invert, concrete ' ' . E .
s, design flow = 258 f' — - —_ = S
icanal lining Sy /5 T T ———Design Q = 230 ft'/s @ W5
AP, Ste, 2405, AP, S0 442860 A P Lk A998 just a5 of gates

FLOW

For details of

upsireom walls, ~
see (4) Megsuring |
Sta. 1+00 Begin flume
A weir ‘\
EE . -

- Top, concrete
canal fining

Weir Woll Stationing, South Face

GENERAL PLAN . —
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A =30 Rt SCALE OF FEET
N2,091,387.313
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CAD FILENAME

CAD SYSTEM

AP. Sta, 4+22.64

= 37°40" 12.2" 1.
t =264
P.C. 5ta, 4+-20.0
P.T. Sla. 4+25.0
N2,081,292.277
EZ281,758.758

AP. Sta, 6+-10.24
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m Designates struciure to be removed.

VA Designotes new 4" concrete conal lining.

m Designotes extenls of grovel surfocing.
Concrete conal lining to be removed is approximotsly 47 thick.
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No guordrail
] Y -
: 50" Guardrail not shown
] £l 4999.0 : /M.;ch exfsting siope and bankT‘\ Top El. 4998.2
ln 3 - , .
< Safety ladder (40-D-6460) D i Ctd 6" _ 10" N ’ i
10'-g" by 'End Longiludinal | € Conal New canal lining ~~—For lop of lining delails,
s | I Transverse | Crf—— ‘cru of Sta. . . see Section R-R (8) b
5 V.’.ong;wdmuf G 140" Typ J+55.0:4 _\ //—I'Opemng for slide gole
- : /
3
e
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Fiow T oY : 1 z
= - \ 5| _ . :
< M . 5 N o~ b
— 6~ Chamfer - o= ‘;0
Sofety coble (3704—417—-18) [ " !- - Jow Compacted backfill —
Wotkway — Ve Weir wall “—Edge of foating i
e Pt i Longitudinal Cr.f : :
- N P
Q?Q PA,M__(\PGS. see_* A. P — \ 8-0" Typ. Crd —Tog of existing siope PR PR P S AT AP AN
2 A ] I | [V ] ] L T T
’ [] O 7 LA O L I L I I Longitudinal Cr.J
e E‘* /—EJ Ctd £—Change Cru
—a" 1 spacing from 8’
S0 MR § . to 14’ ot Sta.
i . f 9502 SECTION M-M
Sofely ladder (40—0—6460) —/ \-Top of existing lining
: ) 5°-0" Min. %) C
€ Guardrail (40-0-6591) e = For extents of canal lining o be l_>_ '_‘T_!
: l removed ond replaced, see (3). N -
Remove existing canal Lnin | 5
== to nearest }tr;n?sverse j(;,‘,r:fg * Provide one ground riser for siide Guardroil not shown &
M gote, Riser sholf be g4 codwelded to 30 3-n"
(Upstggﬁ% i) bottom mot of reinforcement. < Top £1 4999.0
LA i P i
SCALE OF FEET = =
: o | Design crest El. 4987.0
10" WS £l 499742 —— o K
.~ Conal = Design crest £l 4997.0 o ]
WS EL 499747 —L— / £l 4996.67 F601'-0" ew, ef—{=—7—— M pws g1 4996.6
ﬂ_i_ il 7 - i , .
Adjustable weir piots, ™\ DWs £l 4996.6 &' X & Opening for slide gate\ Construction ioint Woll onh .
see (9) -] L ~—Construction joint, Wall only
< Q = ~175 ofs
. | P " m
» #601=0" ew New canol £l 4989.95 - El. Varies
New canal living fs@:‘ug” oW - Varies Do not disturb exisling conal lining / linirig s/u s = —0.00227
_T s 4 £} Varies L = r = T SR — . ——r — S I ——
/ - ‘S/LJ o /7 Remave existing conol ’ I N R I BTN SIS - WL S o Do B
. i fining on invert fo this : \/ F681'-0" ew
RO B VSR N tonat " T 2 #601-0" ou, ef—\I 3 -
| B YN P -
- i
T . X . 2'-g"
e
SECTION P-P NOTES
100" .o,
#6@1'-0" ew- 1. For details of £J, CLJ, Crd ond 5/1J, see g;g:—g—?r
2. for Generol Notes and detoils of EJW, see —P—-11.
SECTION N-N S/ LICE New congl lining —
{Typical Weir Woll Section) Compacted -3
backfilt B
1 0 1 2 3 4 5 : ) »
Leel 11 1 1 1 Sl-ga@1’-0" ew
SCALE OF FEET KN
o e El. 4989.95 €D ALWAYS THINK SAFETY
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270" DESIGHED _ 8/ Ko A SaNr. _ _ _TECHNICAL APPROVAL_ 5%, o Roberison P.E,
g . prawn _ _ S K_A Smper_
p ' : S. J_Robert s/ Dovid_K_ Edwords_P.E. _
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3704-D--5 3
Road
160" Double 7' Chain link fence AN P.C. Sta. 24-82.08, £}. 4939.0 H
drive gate (40-D—-70186) P.I. Sta. 3+30.77 o
P.T. Sla. 3+73.57, £1. 5001.0 [
A = 48732 21" 1,
Top of existing lining R = 108.0" L
T = 48 69" Original ground surfoce
Remove exisling canal fining L =91.49 §, 16'-0"
lo neorest transverse joint ¢ Rood N2,091,178.467 E
Toe of ekigling siope) \ £291,784.322 T .
2 £ Fxisting above—ground 16" municipol woterline, do not disturb 376" of W-Beam guerdrail © e 3
Fence overhang s surfacing / . ! b
17— e for details, see (10) &l 201 . -
(3704-417-18) % ! £l 4999.0 Compacted backfill
h ctd > Do not disturb obutment 48" 25’75%" g 2500 v
% 7{0‘ et e % \ Py > (Cut) (Fﬂv
% A ~ g I
P ¥ Grating, guardroil, N 2 T B
Weir wol 3 A st boffes ot Goto structure 28X - SN _TYPICAL ROAD SECTION
S/ ks Snown Begin guard angle—" [ I- )
N /; b 7 s T i ix 1 a ) .
2, I 1 Fence overhong 7' Chain fink fence . - . e
Y . .
N ‘Zv,_}‘ __\ ‘(3704_417_ 18) (40-D~7G17) g |L— 7" Chain link fence . ’
\Z “a " I 122 {40-D—-7017) _ “
“ o} o . 5
2 o € FW—, |1 ] 11'-0" € EJW cle £ EJW © /
= 2 ({?\)"\ J \ _\x— }'/ - _\1 Fence overhang, eoch N oW %"‘
%, ! AN - N r side (3704-477-18) | - A A . "“ - >
kN Safely cable - / ,\ K J \9\_' S “
o (3704-417-18) ||| i 1 & o
oy e NG ' . : . T ~ by K4
Fence overhang _gla Tl { l a .
(7 {3704-417-18) — 9'-E5 \ - > € Sluice channel
e 26'-0" Begin guard ongle A\ (7) D¢e) - l_
AN % [ N'i H>-
e p .
(- : . d
/ %@ 37°-8" of W—Beom guordrail . \
h i i}
Change Cr.J S . ’ 23
spacing from 8' For additional 7 for details, sse (10) “
to 14" ot Sta. / details in gu'i , 7' Choin fink fence \ ““
305,04 Toe of existing slope AN gre(ué) see veid (40-D-7018} ‘ﬁ‘

Control building

“ Shape lo

(3704-417-17) ‘ existing chonnel
7 16'-0" Double Lt ’ S g
drive gale 16 o ;\h.§°
: & g0
Extents of &7 o ‘0@
Top of existing lining gravel \ &
Existing gate bays surfacing
For extents of conal lining fo be L iDo not disturb abutment 4
removed ond replaced, see (3). Approx. top of existing canal
Remove existing rodial gele operafors, shafts, drums, cables and Fence averhang NOTES
coble conneclors. Install new electric—operaled gate hoisls, shofts, d—d17—18
drums, cobles and coble connectors (3704-417-18) N\ PLAN 1. For detoils of K, Cld, Crd and 5/LJ, see 3704-D-7.
Ny (Gots Siructure) 2. For Gensral Notes and detoils of EJW, sse 3704~D-11,
+ Pna? 1 P ¥ . 3. Limits of riprap may be adjusted os directed to suit field
oy SCALE OF FEET . conditions.
E ' ”» - 4, Slope arrows point downsiope.
<+ 129 —5% 5. For conslruction staging area, see J704—417-Z8.
3 - < 6. 7' Choin link fence shall have 8" of fabric and 1° of
. Fence not shown 0'—0” rGuardrmI not shown P borbed—mwire,
% Above—ground pipe, Approx. I J.‘, 7. For olternglive sluice chonnel erosion protection, see -
- Dual leof got low 1. 4999.7 — e ) Specifications Poragraphs.
Tywe 3 ladder (40-D-6602) E ,,gf sffw,,g” B P e . -0 ] 8. For locations of ground risers ond blockouts in concrete for
23 4999'0\ @ —————— | rEX"Sﬁ"g ground surfoce _] @ waler level sensors and conduils, see 3704-417-20.
Safely cable not shown — e ]
Checked WS EL 4997.42 -\ gep—~JLl 2.2, 7.0 5.0 .
)\’— € EJW—|
: ] ; — — — _
El 4988.20 £, 49689.2 ‘:/:, L~ £l 498895 YFEWE not shown s = —0.0085 \i WS EL. Varies = cpapnal to daylight
— Yy T T P P P S M-S P PSPy ST - SR i 'uVDA‘IGAW
r oW £, 4987.85—" Ui -
Sea Detail 7 \_
Geotextile
1'-0" SECTION A-A Riprap, s = 15", thickness = 30"
. ALWAYS THINK SAFETY
£l 4988.95, Begin slope of —0.00852 . g
/_I—EVEL £l 4989.20 _\ { , g ! 1S, DEPARTWENT OF THE INTERIOR
Ei. vories, motch existing ground surface BUREAU OF RECLAMATION
-—_— - - AT T - _ )
: } © - 3 - } _I/ N _ i} , Symm, obout € sluice channal SAN JUAN RIVER RECOVERY IMPLEMENTATION PROGRAM — NEW MEXICO
- R [} } R R 1) - . 4" Geolextile onchorage on 1:1 slope / : HOGBACK CANAL
e - © - S 5 .- - o ‘
Js ) A1 I } - 8 ST N - El 4994.0 Existing ground surfoce _ FISH GARRICR WEIR
- ; T NI ; g S0 . ) et GATE STRUCTURE
’ : - 3 ’ . -5 - | ’ : 4% 2 ' PLAN AND SECTIONS
. Q - N Y- . o L] O - - Q S £l Vories
. B ) - - e
& . O L P pesann s/ K. A Sarer . _TEcHmowL APPROWLSZS. . Robertsen _PE._
- . - eolextile
3 B O, - - < , O - ' Compacted backfill . Riprop, Dsa = 157, thickness = 30" omum _ _S{ KA Soer_
3" 7.5 enEcKeD_ S/_S. J. Roberlson_ _ peer seview. _ /. Dovid K _Edwerds PE
L] ¢ l AAMACER, WATER COMVEYANGE GROUP
DETAIL 7 SECTION H~H DEwER, caome znaa-z-rt 3704—-D—~5
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3704-D-6 6
[ R/\\ :
/&Vk 8
P
v v | 18'-0"
+ Shot fo suit Slot to suit slotted Siot to suit siolted
B dual—leaf gole baffle furnished, baffle furnished, £ e Chain ik £
: o 1 furnished, gale not baffte not shown baffle not shown ain link fence
€ Guardrail {(40~D-6552) % o e ol showm
+ Y
&} 7
2 & \
@ |\ \ — !
—r f—
( i \ Jal N\ ll
W
Type 3 ladder (40-0-6602) € Guardroil (40~D—-6592) AK | e 30" 7117 x
|_ Suardro c({;ogofgsg‘?)} fength ] ? 9"’?"9 )
- o suil lodder and dusi-lea £ Guordrail {40-D—6592,
&R gote furnished ‘ Y L /@ Gate bay ' |
€ Dual leaf gate — € Flow restriction angles (3704—417-15)
- " M L 7 - — o boffle (3704-417-16,
711" x 4" grating //——— € Type A slotted baffle (3704—417-18) f/— € Type B siotted baifie (. )
£ EJW—/'/_
6" Chamfers —<
N e -
1'-6" 150" . 15-0" 150" 1-6"
FLOW . | 3=0"x 711" x
; . ——7'—11" x 4" groting /—@ Gate bay ul 4" grating
Safely cable (3704—417—18) _ 1] E _ — _ _ - — _
€ Oual leaf gate — | l € Flow restriction angles (3704-417—15)w\|
¢ EW Sta. 4+25.0 ™1
/—@ Guardrail (40—D—-6591), length to suit duol—leaf gate furnished 3 e € Type A slolted boffle (3704—417-18) L € Typs B slatied baifle (3704—417-16)
A -
. € Guardrail (40—0—6592)1..! \ _ L l —
© >
N Q 30" tlbo
[ K4
/ EdW—] 575 ‘/¥ A FJW >é\€ Sluice bays =‘Q|
/ s El. 4992.0 : —\/

€ pipe
. € 12" Dio. drain pipe
Type 3 ladder (40-D-6602) AN 7" Shérter end /s NOTES
|_ - 5/54 9 Adpost ,
(7) B o z 1. for groting seol, see Detail 4, 3704-D-8.
See Detail 6 (8) b/ ’ 2. For locations of ground risers ond blockouls in concrete for
€ Guardrail (40-D—6591) ¥ / . : water level sensors ond conduits, see 3704--417-20.
S F-0" % 511" x > ¢
{(8) (8) e 4" groling of each
\ opening End guordrail
End guardroil lacation to swit ) 6 ot and b
canol gale furnished 3 Ve cgmgf ; fre:;gx;;g € Guoardrait {40-D-6592)
1'-0" 176" #'-0" 7" Shorter end siruc.ture as W
Top £ Varies post - required )
2 .
| - / Guardrail {40-D-6592), length ] i
X k- fo suit conal gote and slide P4 !
] R ote furnished ;
k- o g “ L, )\ '
:C e (S &
" 1 v [ 1 Q x‘b/ g
F6@1'-0" ew Feos e . . {/ 3 Z, )
[ ] o o
- 4l H6@1'—0" ew \\- e - '
. F Il peer-o #601'-0" 4 °] @€ o 4 /4 SAFETY
5 - " . £l Vories g 30" x 5'-11" x N / ALWAYS THINK
- - #6086 He@1'-0 o 4" grating ot each 6‘0 / U5, DIPARJUENT OF THE INTERIOR
25 Y - ] opening & BUREAL OF RECLAMATION
e T & / / il with CLSM SAN JUAN RIVER RECOVERY IMPLEMENTATION PROGRAM — NEW MEXICO
. 2 s DR - O backil
i =] of ¢ s HOGBACK CANAL
1 L PP - \ A Guardrail to suit FISH BARRIER WEIR
™ #6@1°-0" ew /V \ L/_ef A%O X Aiion face with stide gote furnished CATE
= = 8 G e v Control building not shown STRUCTURE
existing face of
\L}fg@j‘ o gote bay woll F SECTION AND DETAIL
& Guardrail (40-D-6592) 40" fong . < Remove existing roifing cEsionED _ s/ K A Sover_ _ _ _TECHNIGAL APPROVAL_S/S. J. Foberlson P.E_
SECTION D—D (5) DETAIL 3 (5) ° € Guardralil (40-0—6592), 16’ long oen % KA S
t 6 1 2 3 4 s / \ cHEckeD., S/ S o Roberdson _  pexr review. _ 8/ Dovid K Edwords P.E
Lt L ! L L I DENVER, COLORADG 2008-2-1 Ao —
SCALE OF FEET E . O o7 | 3704-D-6
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AuloCAD Rel 17.1s
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3704-D-7 7
) Guardrail not shown
. 4" Gravel surfacing, for extenls, see Plan (5 f
10" ro £l 4999.0 gp g 3o /—Guardmff not shown y_gn ‘ g g Y fogn 12" 1"
N ! op &L . Top EL 49989.0
orma, F / T Guardrail not shown Top EI. 4998.5 /TO,D £l 4998.50 /}/'Guara’mil not shown Top El. 49985 n /_ g
& | /— ] . T3 - 7/[ A T o - a T W e . Pue S SN S A VaNiT
b B E | . _ L. d \- A ',4‘ F'/’ .',‘ '.o_. .
- 5 R Grating | not shown —iz|| - - #s@1 H y
C e R . PV | - S I - P BRI |
F6@1°-0" ew __E | 1 | l Jo@1’—o - S F#6@1-0" ew : b #6@1'-0 i jeas I & >
: N o . ¢ o] . . b —fs01 o
,ﬂ-—;ﬁ’ﬁ@? -0 Y I Fo@1'-0" ew ] # = - #6@1'-0" ew
s@1’~0" - - o6 10" fe@1—0" ew @1 -0" —_° s@1"-0"
’ 1 | } / i - § b4 4 ., éf‘ | 7 [ # | [P
#601'-0 L i #6006 ! s b Existing structure shown I i
E ] b g | ; Y removed (approx. I
L b ] location)
| - ‘ - |
| | | ' - A ¢ |
£l 4889.20 e El. Vories .3
#6@1 - h 46@1"-0" - /_ '
NIEEAN ] / T % | -
o~ AR R e e B P e o 4 T LT e e e e e T i T RO L e S e vy
Q___'\\a.i_\. : ecw £ \.._ SR EAEEAED NET -',m - \o\m A P L) S R - I R L2 NI - 1:1 Paytine
EQ . n ”» , \ u- i3 2 va
s H#601°-0 #6010 [\, \ Ii—ef . L,;{’s@r'wo" o -
N b - " IR
~ ! 17-8 10" T | |
17'-6" 30" \L Y L
f601-0 Compacted backfill
SECTION B-B (6) SECTION C—-C (6)
{Typical Transition Section) (Typical Gote Structure Section)
i a 1 2 3 4 5
Ligel i i | H 1
SCALE OF FEET
. 3 See Detail 5 (8)
$ o W-BReom guardrail not shown
~ ¢ -3 17 s"Y 1’-3"
Top El. 4998.50 8 A 601"-0° #7606 \ Top EL 4999.0
5 .
Design crest £ \ L“r't; f I— l L
4997.0 , R LR T — e
Q < | KR L I I REE I S P S S - PR . " ,
< . °/! ° f]" ISR P | M — 4" Gravel surfacing
<, Nt | B 55 FNANTAT G- SR N S U STV Lo ST A | My
& - f
WS &1 49966 —— > . [ | | e
? Lo #601'-0 Lses s
Compacied backfiil “*\\ ) AN T . - 0" ew
S o WL #6@1"-0" - #eer-0" —|p.
] b4 ;
= -1 End #8@E verlical, outer foces
£ o /
g- s Top slab, reinf. not shown &” %ﬂé@?‘!o‘" .ew P -]
= -0.0 ? * Chamf: | T S T T .o P
. . A W— Eostormeric ¥ Chamter 4606 splice w/ #506 #606" splice w/ J566
. sealant P :
R s B T 5 =N _\ s £l Varies
' ’ \/>—,{’E@f'—0" ow S e e Y’%@’ 0 / : LERLA
- i : . R L T A e TP SR B ST s S i R 254
- ’ o © .39\_0 A T Wt e B ) -(.) S 1:1 Payline
SES L . T Sl =‘|' L,f’&@l —0" ew ] 1.0 Typ.
'_‘ 6.Eﬂ‘r.1d breoker .tupg=J & - 10" Tvp.
N » . - R
SECTION J-J (5) N A 1" Sponge rubber filler SECTION T-T ( 5)
N (Typical Bridge Structure Section)
Structure, reinf. not shown
oy
4 10° M. to rearest STRUCTURE/SLAB JOINT (S/SJ) DETAIL
Formed groove existing joint
R PR / s o _ New canal lining New conai fining New conal lining
R=}"to 4" { § ; % ’ )
e Z 2 = Flostomeric " Chamfer Elastomeric 3" Chomfer
N Trel - ° sealant
P S “**- S R A St W : TN _ _ d5 ALWAYS THINK SAFETY
- . - Py o . e - A 5 -
SR ‘?‘ﬂﬂ]) [ “N| ol ﬁi : S B . s Dana e R e
o ce + 5 ":,0000000,‘ . e TR S N - ) o e 4y S X ’ " ) p i SAN JUAN RIVER RECOVERY JMPLEMENTATION PROGRAM —~ NEW MEXICO
s - . - . awcut existing L T - . e aweut existing cana
e g b e g0 ’.’! T T I I A fmmgar,m-- HOGBACK CANAL
o © o o .9 . 55 S L P - e FISH BARRIER WEIR
S o S 0 S ond e ¢ e ) GATE STRUCTURE
P & e ond brecker tope i sling SECTIONS AND DETAILS
New canal lining e " Spoengs rubber filler A A __\—1" Sponge rubber filler
T \ » DESIGNED _ 52 K _A_Sayer_ _ _ _iecrmicAl ApeROwa_ S/ o, Roberlson L.
Struciure, reinf. not shown prawn _ _SE K A_Soyer_ _ _

CONTRACTION JOINT (Cr.J) DETAIL

EXPANSION JOINT (EJ) DETALL

. STRUCTURE/NEW CANAL LINING JOINT (S/LJ) DETAIL

CONTROL

JOINT (Ct.J) DETAIL
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3704—-D-8 8
#8 x 3-0" @ 2°-0" cenlered In
rg headwoll, drilf into existing concrete, g
' : j - Note 1 s ; g »
/GuordruJI not shown Top £l 4998.50 GratmgMn;Jthsho.w?. ek £l sea MNote 451 @10 Top £l 499850 Grating not shown - 10 Mateh existing deck EL
atch existing deck EL -3 . N 9 Step . Existing #4@1°-0" ew
0 499850 -~ Existing I 5/57 I | /— structure !
' . vivi3 strueturo B | El. 4997.53 £ e
e et s —— F-dl-To L) 4 I . . _ -
L — -~ o |[fe -0 X |E LJ\ v = =2 .
Flop gote not shown Flap gate not shown Lo T L] =r\| b p e 1 6" Slab
P | I L ° 5L @I-0"— . -
12" Conat gole - o o ; 2l o b s o b
nol shown y—ElL 4994.63 AYaY: Radiol gate not F6@1°-0" ew — #6@1°-0" ew 60107 ew -—|-
T —\ i shown P o N
o ZVAVAVAY e 4| 76 e
276 | AR L '
lide gate’ not show fide gate’ nof show FAVAN e, v .-
VaYa) . e
& £1. 4993.0 kq - HAE ) 1 - " | L :
| . . e R | FRT I SRR ok v
New canal lining * £l 4989.20 AGEE i « N b N\
s Crd -~ L S | CLSM Bockfil
y . | VT . I
T T ER) ¥ o I o3 ] YAV R R | ffik'?. T e e
. PR NCR v | P - VI SR ey
<
i o , o i i o
# 6-0 =8 §-0 LCLSM BackiH L,;IS@ILO" aw \-;;4’6@1 0" ew
N qo” Varies 5-g* 1'-6" a'-0"
12" Dia. embedded droin AP 4
pipe 12° Dig. embedded droin Guardrail not shown
pipe \ o
-0
Top £l 4998.50 . e
SECTION E~E (5 SECTION F~F (9 g SE
{Headwail}
i e 1+ 2 3 4 5 ] T P
bl 1| - D
SCALE OF FEET - :
_ o 010" ew
Grating rot shown Slot for flap gate frame Graoting nol showr o
top EL 4998.50 60" ‘\ 40" [—. ‘ 8" N Top E. 4999.0 /—Fence not shown . :
0 2] ' » = ‘o - v}
op. L. 49 30 | l / N—cLSU Backfil
T TEE =—
i } .
Flop gate ot shawn ‘*| Match existing canal side slope " L
S s o ~ > e 4989.20 S/
&l 4994.65 #6@1—0" ew, of New canal lining /. i J
.
. Y PO T A a
ol .."‘o.-'u.. 7 2 .
gy ° iy R
. Rl #601'-0" ew, et
R bk
4 X & Opening for shide gate~"] : o
e /—E.'. 4989.20, S/LJ - _ d =
<.
e M i e S S — i SECTION S-S 5
5 T A
s — e b I I S
QI L . — iy Sy
b = H6@1'-0" ew, of NOTES
b o kN =v-|- 1. See specifications paragraphs for the depth and diamefer
T —o" N - of hales drilled in existing concrete for anchor bars.,

»l LALEM - SECTION R—-R (s - 2. Remove deteriorated and spalled existing concrete upon
which new concrete will be ploced. Existing concrete shall be
sound and cleoned and roughenad as approved.

. 3. Galvanize metolwork affer fobrication.

SECHO,N, G G () 4, For details of flap gota, see J704—417-14.
(Section 6'-G' Similar) - -
Mount grating flush with top of conerete Ib-‘afv., Xgimj Eng}; 17-0, L4"x 3" x 3§ x 2-108" ) i
axcept laft cuter woll -
, o E N ~
. o BN 65 ALWAYS THINK SAFE
Grating ! ~ 17 !
I’ . T ~ . \_ US DEPARTMENT OF THE INVERIOR
- o ] Rainf. not shown BURLAL OF RECLAMATION
LE ﬁ " Hm.e.‘-n L@ 12%o.c. for - - Oﬁ N A [ i ] , ] SAN JUAN RIVER RECOVERY fMPLﬂJﬁNTACHONA;’?fGRAM -~ NEW MEXICO
‘ 3 '@ odhesive anchor 4" Dio. x 6 Headed - N - Bor 6" x 3" x 2'—10§ HOGBACK CA

Al x4xdx 3. Galv., 12 required cnchors @ 10" cenlers Reinf. not shown - < 1" Do % 6" Heoded FISH BARRIER WEIR

- . 4x4xgx 14 +/-lo suit duol-lsaf welded to ongle. Stord & ) i 2 e 1o conters GATE STRUCTURE

e gote blockouts, Gelv, 4 required anchors 6" from ends. N o X Y - 0 ) weided fo angle. Start R SECTIONS AND DETAILS
' \‘Structure, Reinf. not shown - - } anchors 67 from top ends. -
- e B . pEsicneD 57 K A _Saver _ _ _ _TECHMIcAL AperovaL S/ S. . Robgrtson PE
v vt 4 4 v v orawn _ L K A Sayer
S, J. Robert: David K._Edwards P.E
DETAIL 4 DETAIL 5 DETAIL 8 crrcken_ 5/_S. & Robertson  _ peew REVIEW. _ g/_' i K._Eguards P
(Typical, Both Ends of Structure) (4 units required) DIWER. COLORADD, Eﬂﬂﬂ‘f-it 3704-p-8
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CAD FILENAME
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AutoCAD Rel, 17.15
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3704--D-98
100"
12" x " % 10°-0" Weir plote,
Guolv., 32 required plus 2 spares
™ /l—;?, Pio. hole
» ' RS . S 5 . i
3" Stotted hole, spaced T %" Slotted hole, spaced T 2" Slotted hole, spoced 3" Slolled hole, spoced| ©
/ as shown / as shown / as shown as shown
. . ﬁ -
% i %a | | |l S 5 -
- N
T N_.]—g" Dio. hole
W D S S i Y |
10" 2'-8" 28" ' 2g" " 3" Dig. Std. steel pipe tes, %
SECTION K—-K . SECTION L-L
8] 3 8 9 12 ‘
Lot oo by b b b oo b pg bl Note: Provide one vent
SCALE OF FEET pipe every 20° along
crest centered on weir
plate, 16 required
4" Dia, Adhesive
K anchor, heowy hex
nut and washer
o 1
[ L |
12" % 1" x 10'-0" |~ , 2'-9" )
Design_crest 4 Weir plate, Golv. L v | V L .
Fl 49970 v . —

N

&
Orift 3" Dia. hole d
7% 1 4996.67 = £l 4996.67 -
— w7/
1" Do, Adhesive

\3" Dia. Std. stesl pipe; Calv.
onchor, heavy hex
nut and washer,
gee bolt spocing
diagrom

Reinf. not shown

NOTES
. 1-0" | :

1. Golvanize melalwork afler fabrication. -
DETAIL 1 '

2. Grind all welds smooth.
DETAIL 2 3. Install top of weir plole at El. 4997.0.
(Typicol Adjustable Weir Plats) (Typical Yent Pipe)

4. Provide §" gop beiween weir plote sections ond seal gop with
sificane seafont,
Top of concrele Fl. 499667 Top of concrete El. 4996.67 %
< = = ol = * bt hel Rl 2 * fnd b = = = x * = b ~
<
I & 4 3] & Q & @ & B ] ] @ @ & a 3 3] ] 8 o
R 1] [ o I W @ @ Y @ @ [N @ ™ @ w [ w W @ (25
2
[t
fh) _— ™ 4 P i e Y it £y Ny £y il ™ rd _X P
O = o-—— P & = D P < Q- —— @ & — —— O—P Q- ) GD ALWAYS THINK_SAFETY
pt A5 DEPARTUENT OF THE INTERIOR
&~ BURFAL OF RECIAMATION
b SAN JUAN RNER RECOVERY WPLEMENTATION FROGRAM ~ NEW MEXICO
o
N o oo | e N e iy L HOGBACK CANAL
10" 28 2°-8 28 2-0g 28" 28" 28" 205 2-8" 78" 7'-8" 20 z-g 28 2'-8" Z-0g 28 -0 FISH BARRIER WEIR
ADJUSTABLE WEIR PLATE
Patiern repeols SECTIONS AND DETAILS
DESIGNED _ 8/ K_A Sayer_ _ _ _TechnicAL APPROVAL_ /5. o Roberlson P.E.|
ELEVATION orani S/ KA Soyer
(Bolt Spacing Diegram, Ne Scale) cuEckeD. 3/ S o _Robertson _ peer review. _ _s{ Dovid K. Edwards PE
MANAGER, WATER CONVEYANCE GROUP
GRNER, CoLomEr zoos-z-tl 3704-D—9
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3704-D--10
&5'—=3" fvp. 63" Typ.
Bock—up plate between
i~ Terminal section, see Detail A|,—~§ Guardrail posts raif element and biock 16"
B where there /s no splice. o
in 1o =
| - e ] .
Rail splice, see Delail B £ Button head bolt with hex nut 7 —p
H m’/ 4 L 2 /-I 3 / and flof plate wosher. Roil mounts i iww—-@ce
A E .=| . = )2 e | ) lo block with boft on opprooching L
T E 15 S ) Z 1 lroffic side of block and post web. |
wexzo-J Il ' wox20~ |
| T WBx20x1 2" Steel block. Eoch N 47 Cravel
] Box structure ' O block to be atlached to post with QI) {ra}fe
Plate washer J two £ din, hex bolts staggered. e suriacing
d under bolt head (typ) | 1npi th Lower boit on appreachking troffic |
o z gee side of block and post web, —————]
B b ¥ D !
' v A , l
’ 27 Dia. bolls, embeded —
ELEVATION ;
{Typical for W—Beam guardrail} : Nut with washer
1 oe 1 2 3 4 s : SECTION B-B -
Ty A TYPICAL GUARDRAIL POST ON CONCRETE DECK /
Concrete
3% B ' 147
in E——-—[ & or 0.183" Plale
e f
J | N
ml N
io” M
|——— € Neutra/
axis

I "
) 1o T~ 5-', rt d A ,. J i
Symmetrical T X otted hole 1'—6
about § [ T Dia.
\ 4 °EI

] ] FLAT PLATE WASHER SECTION C—C
& 27 Dig. holes (Typ. N 6._,,—} R TYPICAL GUARDRAIL POST IN S0IL
\,.;, .%?

7—0h”

0.108" Nominal AN 3 . % Ey g 1'-0”
7.8« . » »
rop 1 .7 & g
SECTION THROUGH RAIL ELEMENT S
; i . L 0.108” Nominal :
Same shape as rail
& Post _\f WEx20 Y ¥ T element section —_| —F} :c';' 1-0"
] T . I
X E T v e av
28 i —— iy 3 ? B 11 JXZJ”S.'of—/ Ju
€ 28 %1 4 Siotted hole L L : 9 S UL e 1~ Dip. holes *7 7 o P
g N\ S : S i R Pt " NOTES
1 1 [ h .
w ; ; 1 i BACK—UP PLATE EN | 0 N o -
f | o } 7. Guardrail hardware is detaifed in the publication “A
B L 5 | | | 's € WEx20 GUIDE TO STANDARDIZED HIGHWAY BARRIER HARDWARE™,
7'-04* | Lop ¥ % } prepared by AASHTO-AGC~ARTBA Joint Commitiee,
. m:' m— - | / | . 2. All holes in steel posts and blocks shall be 43
) . ) | J; minimum.
235" SIDE FRONT f-\, j' ¥ | 3. Bock—up plote to be used betwsen guard rafl element and
] Wex20 STEEL POST . ' \ steal block on steel post where there is no raif element
— 27| 4k a4k~ ) § 17 Dig, holes  splice.
~ I ;
T I p—
: I _) ) SECTION D-D
w g 1.2 1=0”
|<p 5
| > 3% 50 4 €5 ALWAYS THTNK SAFETY
T, du - | 1=
29 €r Bz St j T = € 3 w14 " Slotied holes Lop in direction | [T Plate SAN JUAN RIVER RECOVERY IMPLEMENTATION FROGRAU — NEW MEXICO
€ 22 °x1 3 ” Slotted holes of tratfic {(~—) | ¢ 3" Dio. holes s - HOGBACK CANAL
L * : TS FISH BARRIER WEIR
| Post : & | W—BEAM GUARDRAIL
T N SECTIONS AND DETAILS -
DETAIL A DETAIL B h ; )] 5/ K. A Sayer s/ 5. J, Roberison
TERMINAL SECTTON RATL SPLTICE STDE FRONT BACK N 4 pesTonED _ &K A Seyer chEckEn _ _ S/S ), Robertson
(SPLICE RAIL AT POST ONLY) : i K prAwN_ . S/K A Sover TECH, APPR, _ 575 . Roberlson P.E
WEx20 STEEL BLOCK € 1" Dia, holes APPROVED _ _ 8/ Dovid K. Edwords PE
PEER REVIEWER
SECTION E-E etocAD Rt 1622 PRI
st ar 1 20% 3/04—-D—10
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3704—-D—11 11
STRUCTURE WATERSTOP JOINT DETAILS
GENERAL NOTES FOR CAST—IN—PLACE CONCRETE EXPLANATION OF CONCRETE SYMBOLS
4 Normai spacing max.
or general concrele outline notes, see 46 -D— 2. Sponge rubber joint filter Elastomeric joint sealer .
r / f j 0-D-7012 pang J ie joint / B Normal spacing
Where concrete with varying thickness is shown on /i £ o face(:
structural drowings, vary thickness of concrete xposed foce(s) 3% chamf I'
uniformly between dimensions shown. Concrete, in pion or elevation ’ O anm er7
Dimensions are to centeriine of joint unless otherwise - .
shown. . T o . - ’ e YRR --Q’K -o/f\iornl'iro' ‘a8 Os -
Unfess otherwise shown, ofl exposed concrele edges are to o .1 New doncrete, in section G N B =] |~ . - “in
be chomfered 2. e o] ° - .0 - - .0 - N
Walerstop sholl be continuous throughout structure ) PR FANE . oo ° D —m% - . . p e
unless otherwise shown. ) .:_‘:0:0 Existing structure to be removed, see 3704 —D—3 g % 03 T Ln
All waterstop shall be PVC. For details of PVC waterstop, LS i e s S | N oD - - o -
see 40-D-6463. : - 27‘ I— ¥
Dimensions not shown are the saome as dimensions for - ing _p— — 2. ”
identical details shown elsewhere on the drawings. ﬂ Extents of new 4 concrete canal lining, see 3704 -0-3 . , / 3 g7 Woterstop
Pipe sieeves and embedded piping 12 inches in diameter and 1/2" Sponge rubber [ilier L
n‘cv_rger are s_hcwn on the ouf‘hf}e drawings. Smaller W Existing structure in seclion or elevation, see 3704 —0—8 =
diometer pipe sieeves or piping may or may not be shown. T e vy oy B
Not all embedded items are shown on the outline drawings. o
DATUM EXPANSION JOINT (EJW)
Datum Control and Surveys— Coordinates are New Mexico West Zone
Stale Plane NAD—27 in US feel. Elevations are NGVD—29. A shift
of 2.92° lower thon NAVD-88 was used 1o obtain NGVD-29. This 1/2” Sponge rubber filler
shift was gained by utilizing NGS superseded data on NGS stations in
REINFORCEMENT DESIGN GENERAL NOTES . the area. Contour interval is 1 fool. 47(———1—/4 Waterstop
Structure inside
For generol notes and minimum requirements for detailing . Topogrophy was based on datum obove and surveys conducled in face
reinforcement, see 40 -D-6263. 20086.
Structural design is based on concrete with a fc . i . X . '
compressive strength of 4,000 psi at 28 days and on Horizontal end vertical control poinis will be eslablished by the :
reinforcement with o minimum yield strength fy Contracting Officer Representative prior to construction and will use /
of 60,000 psi. the above noted horizontal and verticol dalum.
Reinforcement shatl be confinuous through construction
Joints (CJ4). L
Reinfoercement not shewn in a section or delailt is similer d
to that shown elsewhere on drawings for similar details.
4~ Sponge rubber filier on entire
face with no concrete/concrete
: DESIGN LOADS FOR CONCRETE STRUCTURES contact
T GENERAL NOTES FOR CONSTRUCTION _ SECTION B-8
1. Structural Design loads:
Contractor shall submit for review end approvoi equipment a. Laterol Farth
Ion:_uds prior to placing equipment odjacent to walils or on Compacted Moist At Rest = 60 Ibs/TL2/m
bridge decks. ) Saturoted Earth =90 Ibs/Tt2/1.
Befo;je_p'facmg co_ncreie on grade, make sure that qH buried Uniform surcharge = 2 feet at 40 lbs/FAA/ 1,
utitities, pipelines, etc. below the concrete are in ploce. b. Vertical
Bagkff!fth;‘lgot be p!oced: agatms{ \}vha.'."sr znégothe qancrete Live load on gratings = 100 ibs/M.3(Min.)
95 0ained o compressive Strengifl of 4,000 psi. 2. Live Load on box section — 75,000 b axle load or 10 fbs/in?
Adding, omitting, or relocaling of construction joints shall be track pressure
approved by the Contracting Officer. : e o ..
Spiices in reinforcement may be shifted, as opproved, lo suif J. Horizontal seismic loading — Negligibie.
sequence of consfruction, . . 3 i
Bridge decks shall have a minimum concrete compressive Structures gre designed in occordance with f_he Americaon
strength of 4,000 psi prior to use. Congrete Institute ACI—318-05, *Building Code
Requirements for Reinforced Concrete”, excepl
femperalure and shrinkage reinforcement are designed
in accordance with Bureou of Rectomaotion "Design
Standards No. 3, Waoter Conveyance Systems.,
MISCELLANEOUS METALWORK FOR STRUCTURES
For top mounted pipe guardraiis, see 40—-D—-6592.
Provide 12—inch returns on guardrajls indicated on drawings
s —_——— ;
S — . NOTES FOR STRUCTURE WATERSTOP JOINTS
Place guordrail cenlerfine 6—inches from open edge of concrete
unless otherwise indicated. 1. For typical expansion joint, see joinl details shown on this
For choin link fencing requirements, see 40-D—-7016 and drowing.
4G-D-7017, ! 2. Install waterstop in cenler of member with thickness of "t*
For Type 3 ladder, see 40—-D-E602. unless otherwise shown on the siructural drowing.
For side mounted guardrail, see 40-D-6591. 3. Unless otherwise shown, irim watersfop 6" from lop exposed .
surface on verticol walls. :
€5 ALWAYS THINK SAFETY
' UNTTED STATES
DEPARTIMENT OF THE INIERIOR
BUREAU OF RECLAMATION
SAN JUAN RIVER RECOVERY IMPLEMENTATION PROGRAM — NEW MEXICO
HOGBACK CANAL
FISH BARRIER WEIR
CONCRETE STRUCTURES
GENERAL NOTES AND JOINT DETAILS
pestene _ /KA Sayer _ cprowep_ _ S/5 o Revertson
oRaWN . . KA Soper_ TECH, APPR. _ S/ S Robertson FLE.
APPROVED _ _ S/ Dovid K Edwords PE.
PEER REVIEWER
{CADD SToTEa TENAM:
AutaCAD Rl 12.15 SENERAL NOTES DRAWING.D)
TENVER, COLORADD SHE.EJWQ[:Y 73008 3704—D—11
5 4 3 2 1
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MODIFIED LOWER TRASHRACK PANEL

FIVE MODIFIED PANELS REQUIRED
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N C_Lﬁ,i_i/
—==—=——==Ramove existing trashbars in these
areas. See modified trashrack

ponel. See Noles

EXISTING LOWER TRASHRACK PANEL

(FOR REFERENCE AND INFORMATION)
FIVE EXISTING PANELS

N

NOTES

1. Remove existing trashbors 13 x £ (50 bars/panel) as noted
on the existing lower trashrock panel detail and as shown
on the modified lower trashrock panel defail,

2, All areas of removed froshbors on tha frashrack ponels shall
be ground smooth, and if required, fifl voids with weld then
grind smooth,

3. Modified lower frashrack panels shall be free from burrs and
irregularities,

4. Surfaces of the modified trashrack panels shall be prepared
and coated in gccordonce with the requirements of the
Division 9 specifications.

5, Estimated weight of each existing lower frashrack panel Is
3850 pournds.

REFERENCE DRAWINGS
TRASHRACK
TNSTALLATION — GUIBDES — DETAILS | o 809—D~5723
TRASHRACK PANELS - DETAILS _ _ . _ _ _ _ _ §09-D—5724
FISH BARRIER WEIR
DIVERSION HEADWORKS
PLAN 3704-417-27

€5 ALWAYS THTNK SAFETY

UNTTED STATES
DEFARTIMENT OF THE INTERTOR

BUREAU OF RECLAMATION

SAN JUAN RIVER RECOVERY TMPLEMENTATTON PROGRAM — NEW MEXTCO

HOGBACK DIVERSION DAM
TRASHRACK STRUCTURE
TRASHRACK MODIFICATION
LOWER TRASHRACK PANELS — DETAILS

prsrenen _RICK CHRISYENSEN _ cypcxep _ RYANSTERREN
DRaAwN_ RICK CHRISTINSEN TECH. APPR. _ WAYNE DELZER, P.E.

ApPROVED _ _DAVID 0. RULSE o
AAMAGER, WECHAN FCAL FGLTPMENT CROUP

74— wis 5 :
O ot ror s ' 3704—D—-13
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3704-417-14 14
B —<
8"x2"x5/16" Tubing, . , .
Verticol frame support & 5reg” 5" 8"x2"x5/16" Tubing,
Vertical frame support
Downstream side
FEE | ) 2
6 1/4 2%2°x5,/18" Tubing, )
0 —2 7/8”E —21/4 Bottem horizontal frame support 31/8 z X D
[ | } TT— Typicai alignment bolts with double nuts.
‘ T - — - = - T B (6) locations, (3} per side as shown in views.
— ) / Stabilizing cylinder g 12 Drili ¥ hole in static frame tubing.
/L Pivot shaft bracket w/ %" hole =01/ Weld %" hex nut over hole. Provide %" x 3" long
T 5/16" Tubi and %" bolt. Loft with second hex nuf. For installation,
. X X tal oi ut na. center and align gate, thread heads of bolls out
5/18" Plales for Horlzontal pivot arm support tight against embedded guides in structure.
pivatl shoft brocket * | Tighten nuts fogether.
. 2 H=IH -~
A e o i A
}'\— Stabilizing cylinder bracket 2"x2°x5/16 Ta;bmg, " —/'l\
w/ 94" bolt, not shawn for clarity. Top horizontal frame suppor J
58" B —<
Upstream side Stabilizing cylinder G/L Pivot shaft
TOP VIEW brackef w/ %" hole — 2 / Controlied water surface
» " to flow 46 cfs, Fl. 4996.8.
2 1.3/8" 7 & 1,/4" —
Stabilizing cylinder bracket S5 | |m— 27/8 4137167 |- o . ;
e W% ol P'x2'x5/16" Tubing, & {__ S 2°x2"x5/16" Tubing, c
Top horizontal frame support ; I Horizontal pivot arm support
1 . T T "
2" 2» | M r—
S| g - IS ek
! " | | T
ags o f ) R ? f .
i —1 S
%4s" Gusset plate ] )
[~~~ %%s" Gusset plate
© - | .
2"x2"x5/16" Tubing, Al e (I
Horizontat pivot arm support ignment bolt (typ-) "
5" . "
Flow path 1-01/4
27"
- . . " 8"x2"x5/16" Tubing, o7
&'x2"x5/16" Tubing, &'x2"x5/18" Tubing, =7 Vertical frame support
Vertical frame support Vertical frame support _\
B \ B
Alignment bolt (typ.) \ Upstream side Downstreom side
2°%2"x5/16" Tubing, \@
@ 2" Bottom horizontal frame support Dﬂ:ﬁ
— — Slips into embedded L
guides of gate structure Stips inlo embedded — — o
guides of gote structure 5"
e
GENERAL NOTES 1 :
SECTION A—-A SECTION BB
Fabricate and install twe static frames and two dynamic flap gates. (Upstream S".de) SIDE VIEW @ ALWAYS THINK SAFE I [
B . ; —di) : TWITED STATES
3 Static frames and flup gates are symmetrical on each side of their respective vertical centerlines, All fabricated componenis, shall be hot=dipped galvanized. D‘;ﬁi’“‘; f‘; E’:*E Mﬂ"}’;’gﬁ""'
b . L . The 2" Pivol shaft shall also be galvanized. Coordinate fabrication pivot shaft and galvanizing for proper fit of SAN JUAN RIVER RECOVERY TMPLEMENTATION PROGRAM — NEW MEXTCO
Install static frames and dynamic flap gates in gote structures shown on 3704—0-6. e .
A 3 bearing installation. HOGBACK CANAL
i See Drawing No. 3704-417--15 for dynamic flap gfztes. Provide two stabilization cylinders (for cach gote) with "eye” or “loop” end fittings, Monroe Part. No. 5C—-2913. STAiggsﬁﬁﬁﬁiﬁggg FWLi-;RG ATE
& Pre—fit static frames and flop gates in fabrication shop prior to galvenizing. Report any conflict in measurements ond cre: .
q g dimensions to engineer for clarification. Most measurements shown ore criticol fo the infended operation of the gate. Install stabilizing cylinders so they compress when gate opens. T TR TR T VIEWS AND SECTTONS
E8 ES SCALE OF INCHES DESIGNED — — _ _ KRawLuopy  CHECKED _ _MOSRTEMORM . _ _ ]
e All weiding and fabrication shall comply with the latest edition of AWS Structural Welding Code (ASW D1.7) and ORARN . . . KOVINL VOB _ _ _ TECH. APPR. _ _soWmAWRSE
¥ N £ AISC Specifications. All welding terms shail be interpreted in accordance with AWS definitions of welding terms APPROVELL. _BREVT B, LILEVBERS
gna a (AWS A3.0).  Minimum welds shall be continuous 1/4" fillets. Weld oll members and components continuously to . TECANICAL SeRVTCES DIVISTON WOMET
E; E'r% § minimize corrosion between compenents. Grind all welds smaoth prior to applicotion of cooting. A oAl ey 17 15 A AN RU 17 AND 19 THRL 73.0M
[=Fd 9.% z5 GRAND JUNCTION, COL FEBRUARY 11, 2008 3704_417_1 4
a3 EE G __SHEET 1 OF2
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5 3 2
3704—-417-15
I—).— C Provide saddle
56" ) for 2" shoft in P
- 2" x 4" tubing. Bend %' x 2" plate
1" thick counter weights . » o, e for securing counterweight
not shown for clarity Provide %s" x 2" plate hoft. U ¥ %" bolt d
for mounting tabs with znoec;c i z? dc;ne 27 o0
» S . X
- ‘{_ = _ — - — — — — =10 L %" holes onj_ach side =
=3 N =,
: LI:IJ 3/4n " _..E}% H 7/2
—] 7T Two—plece clamp—oen collar
3" _(__,_W,, McMaster Carr Catalog No. 2380K44
] 2" Dia. Counterweight shait (solid) . X
2" Dia. Counterweight shaft
5" x 3" Stud w/ nut .
1'—15/8" I 1t for stabilizing cylinder "
/ Countrﬁweighfs 410 (not shown). %" x 37 Stud w/ nut
= " ot shown T . 11 5/8" for stabilizing cylinder
: ) : t shown).
o for clarity Lo i 3/4" x 5" Bolt (no
t:;?/ 4 xh5t Balt 2" Dia. bearing, 2" Dia. bearing threugh tubing " "
rough tubing f tation si 11 1/2 4 =
for rotation siop 3" ‘or rotation slop i _
2" Dia, Pivot shaft (solid), | 71172 l— 2" Dia. Pivot shaft
‘ 66%" tong . . # / through 2 %" Dia.hole.
) ~ i | ——— 2"x4"x %s" Tubing,
11/4 7 4" Lever arm
f 23/8" 2 378 3/

[~ 95" Holes for flange—
mount bearing

iz 7 : | iz & |

1 ) : ' JL-———— Controlled waler surface

5 10" to flow 46 cfs, £l 4996.8 310"
= |e— 2" —] 2 |— 1/4" —||=—
' 2"x4"x %5 Tubing, : 2"x4"x %g" Tubing,
Upper hgﬁizolrl)falg /_ Vertical countarweight
face plute support / support
2'~6" s .
2"x4"x %" Tubing, , .
/ Intermediate vertical fmz /2 —2 1/2"
/ face plate support ' %’ Face plate %" Face plate
2°x4"x %" Tubing, 19 1/2 :
//— zzg;z%' counterweight Upstream side Deownstream side

2'x4"x %g" Tubing,
Lower harizontof
face plofe support

12" —f ' ' 55" 1/2" —} ! /2~—j

¥’ Face plote

DATE AND TTME PLOTTED
JUNE 18, 2008 08:26

PLOTTED 8Y

KMORAN
DRAWING PATH

I

AGHY DWEY

A H

M

L 3 ”"“6” - 1
» S
ELEVATION VIEW SECTION C—-C
For thickness and
quantily see Nole. (DO wnstream FG‘CG) SIDE VIEW
} 9"
. NOTES:
] 1'~6 : &5 ALWAYS THINK SAFETY
See Drawing No. 3704—417—14 for GENERAL NOTES and stotic frame. i
" . DEPARTMENT OF THE INTERTOR
2 %" Hole Pre—fit static frames ond flap gates in fobrication shop prior to galvonizing. 0 3 [ 9 12 aunmﬁmrgmum
g PP g. ! i ;
Report any conflict in measurements and dimensions to engineer for ciarification. T T T v e SAN JUAN RIVER RECOVERY TMPLEMENTATTON PROGRAM — NEW MEXICO
9" Measurements shown are critical to the intended operation of the gate. HOGBACK CANAL
For each flap gate, provide (18) 1" —thick counterweights, instali (14) on %Tm 5??%5.",?;. gﬁﬂ-?
3 ’ . counterweight shaft between verlical supports., Place (7) on each side, next to TEW D T
' vertical counter weight support. v S AND SECTIONS
DESTGNED . — _ _ AFVINL M0Ai . _ _ CHECKED _ _ROSCRTE MORMWL — _ _ . ]
COUNTERWETGHTS For each flap gate, provide {14) %" —thick counterweights, instail (9) on
. . counterweight shaft outside vertical supports. Ploce (4} on one side and (5) DAY — -~~~ HPINL MO . TECH AFFR. — MARANINE — — - —— = |
(Side View) on the opposite side. O i Simtces st e~ ™
CADD SYSTEM LAl LENAMI
AuwlaCAD Rel 17 1s 3704—417— 14 THRY 17 AND 78 THRU 23 DUG
GRAND JUNCTION, Cﬂéz%ﬂgo"_{fﬂ.‘imﬂfﬂ. 20068 3704_41 ‘7__ 1 5
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3704-417-17
(2} Intermediate frame (2) Intermediate frame
members spaced 14" members spaced 14"
below for fall protection belew for fall protection
Baffle lowered — Baffle lowered
Frovide (1) frame for normal operation , , Provide (1) frame for normal operation
member to be 42" fo ‘;_ﬂ;'ﬁ“fg};;d 4.0 member to be 42" :
above grating for Liftin ; above grating for PFE ; ’
N ing device, fype and N Lifting device, type and : 0*
foll protection. | /" location may vary from fall protection. ‘\ I /S location may vary from zﬁfgﬁjfg;ﬁgd 40
that shown that shown F—I ’

1Y i \ |
£1. 4999.00 / El. 4999.00 = ’7”7‘"777’7“/7’:
] El. 4998.50 : E1. 4998.50,
Top of wail / : Tap of wall : / i, 4998.50,
/ Top of wall — Top of wall — gt Top of wall
EI. 4998.50,
Top of wall
7 . : T , , ~
LS WS : .
l / ff 4 v § &
A Vo _ - -
: o . Uu/ss WS i ;
< . - \ 114 ; < :
ya o
: _g” . /s ws : sz / 1 Uu/s ws _
I S U [ . . I . Z
. Slot width Jon A o ' Stot width Cie) - Ve
: height VO A 5
- ' < et :
&0 _ 80" .
. / << 4-0" R / . 4*—0”8 - £
. g-0" o — .
- / EL 4988.82 ] / j £ _ ] El. 4988.69 / 2
A - ] AA
7 - Z ; . ST - z _ < .'.‘ T . 4 ] l < .
: < . L - ) / . . - . < A \ 71 L

SLOTTED BAFFLE TYPE A SLOTTED BAFFLE TYPE B

DATE AND TIME PLOTTED
JUVE 15, 2008 0827

PLOTTED BY

KMGRAN
DRAWING PATH

(Section Cut Thru Gate Structure) (Section Cut Thru Gate Structure)
R S R S S ] 3 e
SCALE OF FEET 11/2" — j
Motes on the slotted baffles: + 3 r
See' Spéciﬁcah'ons section 11285 for requirements of slotted boffles. . -
Fe ] , . No, 3704—-D—-5, & and 7. L
or details of gate structure, see Dwg. No, 3704 and 7. Notes for flow restriction angles:
Used to control water surface drop from weir wall elevation to sluice channel water surface. y ”%n TD ,eg f,ofr See specifications section 05500 for requirements of slotted baffles.
L™ anchor bolts gt
Nermol return flows range from 100 cfs up to 225 cfs (per bay). g Install flow restriction angles vertically on walls of gate structure ot
Install siotted baffles in blockouts recommended by manufacturer. locations showr en Dwg. No. 3704~D~68 with epoxy anchor bolts,
Slotled baffies shall provide smooth side walls and boftom.
Maximum head across each baffle is 3 feet Mo 4'—0"
Each baffle peeds to be copable of being lifled 4.0 feet above structure’s invert for .end of year sluicing.
Widths of baffles ond water surface have been designed by BOR using HECRAS. Galvonized 3" 2 1/2°x 1" angle \
Supported melal groting plonks are not shown. ’ —g"
grating p N |1-9 €3 ALWAYS THINK SAFETY
UNITED STATES
DEPARTMENT OF THE INTERTOR
BUREAY OF RECLAWATTON
SAN JUAN RIVER REGOVERY IMPLEMENTATTON PROGRAM — NEW MEXIGO
o HOGBACK CANAL
3" FISH BARRIER WEIR
e ) SLOTTED BAFFLES AND FLOW RESTRICTION ANGLES
f TYPICAL SECTIONS
FLOW RESTRICTION ANGILES DESIGNED _ _ ... .. KEKIOL MOTW._ _ _ CHECKED . _ROBIRVE MORMM. _ — — — — o o — )
o3y | RN I TECH. APPR. _ _MAREA WO ]
(One shown, four required) oA PR i
APPROVED.. .. — — — — — SRQITRMILOBERG _
L : 3 D SSTE e T e s—
SCALE OF FEET O —TTaR O 1T 2o | e LA LA R 20
" SHEET1OF 1 ; 3704—-417-186
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DATE AND TIME PLOTTED
JUNE 4, 2008 16:02
PLOTTER BY

KMORAN

DRAWING PATH
A HOM

5704—-417-17

Butlet—proof door
and frame, see
Specificalions

A A

| RS,

Provide blockouts
per door manufacturer’'s
recommendations.

recornmendations.

178"

Cutout view
fo show door details

#5@ 1'-0"ew, ef
/_ Roof shown, Slab similar

Fluarescent light, see specifications for detoils.

Cutout view to show
typical corner in walil

7~ —.
N
/ T
g
PLAN
N 1, . P . .
< S c e
- l’ I.,/‘ L .l L' O

Provide blockouts '
per door manufacturer's /

Louvered wall vent,
see Specifications

L./

7

due fo

sloping roof

i [ =\ . - P 7 o
L4 PRI
. ] . v
11°-8"
SECTION A—A

FB1, A/C Panelboard,
see Dwg. No. 370441722

COM—Provided and /
instalied by others.

Siab blockout, see Notes.

— Siob blockout,

see Nofes.

Central Control panel ]

A ]

_/

/]

Slab blockout, see Notes. | /

Slab blockout, see Notes.

L — Fluerescent fight unils, see specifications for details,

FB2, D/C Panelboord, —
/ see Dwg. No. 3704—417--22,

Charging system ond battery bockup.
Mount over baltery bank.

NOTES:

DC—HYD operator

panel and hydraulic

control cabinet for
dual leaf gates. -

Contro! building is shown fo be cast—in—place concrete.

4" Round wall vent

for bottery box. See 1107
Specifications. Locote
vent 36" above siab.
EQUIPMENT LAYOUT PLAN
Fluorescent

—u———— Siope roof slab toword canal

Pre—cast construction will be considered. Dimensions shown
may vary for pre—cast.

Pre—cast building must be designed and stamped by a
FProfessional Engineer, registered in the State of New Mexico,
Fabrication of a pre—cast structure must be by a supplier with
ot least 10—years experience in pre—cast fabrication.

If pre—cast, provide 12”°x12" blockouts in slob as shown for conduits
and hydrautic tubing. Fill blockouts with non—shrink grout upon
completion of construction.

Specified doors, lights, and ventilation must meet the requirements
of those specified or approved equal.

light, see specifications for details.

| L. , ' TpC
= . = = = Louvered wall
1 I o vent, see
1—0" Specifications
!
1
£ . Y
10" B 30" 2'=0" =3¢ -
e 1 e A
\
y . 4 107
. Keved/thumb .
E: deadbolt o e
Z .l Rigid lever <
10" handle, each " “H g—0"
810 - henc &m0 ..2
.AJ_ | -
e t
) Fi
< L vt conter .
L - 1 L vent along i
A wall. See .
Specifications
= ? €D ALWAYS THINK SAFETY
| i ) v UNITED STATES
70" < DEPARTMENT OF THE INTERIOR
: BUREAL OF RECLAUATION
I i LN . - _ 2 SAN JUAN RIVER RECOVERY TMPLEMENTATION PROGRAM — NEW MEXICO
e T L HOGBACK CANAL
. L - . NI . 1 . FISH BARRIER WEIR
1 —_—— z et CONTROL BUILDING
PLANS AND SECTTONS
g DESTSNED _ _. ... .. KFEINL WORN_ . _ CHECKED . _RopdeEoms . _ __ _ |
BRAWN_ _ _ . KOTHL o _ " _TECH. APPR. _,_MpeA MRS ]
SECTION B-B APPROVED. _ _ _ _ _ _ mma s _
mﬂ TP TECHNWTCAL mnmnms:axmmm
AuwtoCAD Red, 17, 15 70421714 THR 17 AND ibRU 22 Dl
GRAND JUNCTION, COéD}EAETDO oF ’FEERUARYIJ, 26008 3704__41 7‘“_ 1 7
'3 2 1

17



3704—-417-18

7/16" Wire rope thimbles
when attaching to
ladders and wall onchor.

NS i DG

OATE ANG TIME FLOTIER
APRIL 23, 2008 16:38

PLOTIED 8Y

RNORMAN

DRAWING PATH

Post embedment
12" @, 36" deep

Strip length of nyion cover
os required for connection,

1/2" Golvanized
wire rope clips,
typicel on each
end of floot.

Length as directed

/— ¢ Canal

For float description,
see spacification

paragrophs.
B R Y o P e P |
il — N E— | N—— I

-~ 76" Typ. ——ed—— 76" Tip. _._]

Protect end of cable
from raveling.

3 ~ 7/18" Galvanized
wire rope clips.

SAFETY CABLE DETATL

Il--— 30" — ‘
]

X 1-0"

|

SR
N
N
KA

Concrele structure

T

~— 10

TYPICAL FENCE OVERHANG
AT CONCRETE STRUCTURES

(Two required)

;ﬂn_

6"x6"x 35" Anchor plate for wall on right

side of cable at Sta. 4+25%. Provide %" holes
for¥a” epoxy onchors. Hot—dipped galvanize
and install on wall for center of anchor to be ot
approximate £1. 4988.0.

Notes:

Guardrail MK 5705—~A is 1o be ploced af the
headworks where one section of guardrail is missing.

An additional section of top mounted pipe guardrail is
also required to be replaced, see Dwg, No. 40—-D—8592.

For mounting lecations ond additional details, see
Dwg. No, 3704—-417-21.

/’Q Pier 11—g~ ’/_Q Pier

2

T‘"‘"5"I 44" 4'_4” 1—g*

I —90° LR Std. butt
welding elbow

1
’ fﬁ 1 1/2" 51d. pip?

| LJ“E W14x22

= - —]

112t g2

o

A

Top of grating )

! l Existing Wi4x22 Dﬂ? . Q_

(—S‘ee Detail 2

18

15/32" Nylon covered wire rope,
tensile strength 14,400 [bs, min,

Weld U-bar to plote. .
36" Dia. bor fmin) w/ 1 1" rodius,

SAFETY CABLE WALL ANCHOR DETATL
(1 Required) '

I|---— 30" —| %

I ]&N ‘_1'—{0"

GUARDRATL
ONE REQ'D., MK, 5708 — A

Top of grating

2

cal

_\ € 1 1/2" 5td. pipe

LTS
myl O | gill——,c
1Q'j;_\ﬁu 7 Y

kdll

ES

Q\/-’ £31/2°%3% 3/8"

7'—0" chainlink fence with overhang (typ)

T
w 74){22J 1

11/18"@ Holes in web of W14x22
ond 13,/16"@ holes in angle for
5/876 hex. hd, bolts with hex.

nuts and std. woshers ,_,<

Post embedment Rk s
12" 8, 36" deep , N

TYPICAL FENCE OVERHANG
FOR CONCRETE LINED CANALS
(Earth—lined Canals Similar)

(Two required, one each)

L3 1/2%3% 3/80— |

€ 1 1/2" 5td, pipe

DETATL 2

FL

3!

SECTION C-C

éB ALWAYS THINK SAFETY

UNITED STATES
DEPARTMENT OF THE INTERTOR
BUREAL OF RECLAMATION
SAN JUAN RIVER RECOVERY IMPLEMENTAYTON PROGRAM — NEW MEXTCO

HOGBACK CANAL
FISH BARRIER WEIR
GUARDRAIL, FENCE OVERHANGS AND SAFETY CABLES

VIEWS, SECTTONS AND DETATLS

DESTGNED . - .. .. KIYINL MORN_ . CHECKED _ _RORGRTE b _ _ _ _ __ _ __]
DRAWN . . I o TEGH, APPR. . Ao _ |
APPROVEDL, _ _, . _. ... SAOVRUTDEIG _
TECHNICAL SERVICES DIVISTON MANAGER

Al M £ MM

AutolAD i 704417 14 TR 17 AND 19 THRY 22.0Wd
GRAND JLETLE, COLORID0 — FEGRUARY 17, 2008

SHERT 7 OF 1 3704—41/-18




5704-417-19 19

/— Lockoble box, see Noles.

Penetrate new concrete
lining af El. 4985.2

Modify typical 2* Dia., 80 degree
R = 36" PVC conduit sweep
for water level sensor

MNew concrete lining,
£l 4989.2

CHY DWEY

N R TVERN Hf

DATE AND TIME PLOTTED
HINE 4, 2005 16:02
PLOTTED BY

T AN

KMORAM
DRAWING PATH

SECTION A-A
Typical top mounted water level sensors (4 required) installed upstream of Type A Slotted Baffles, . (2 0)
provide 2V5" wide by 2¥" deep blockouts in concrete wall (full height). Notes-
Locate blockouts upstream and next to blockout provided for siofted baffle.
Surface mount lockable boxes ot grating elevation next to frome of slotted baffles . B hail be Catalog No. ABOGCHNF. 16 ith
as directed. See Dwg. No. 3704—417-20 for odditional details. Jook kit by Hoffiman Erclosures Tnc. or oqugh
, Lockable boxes shall be Catalog No. ABOGCHNF, 16 gauge with ’ Mount boxes to concrele wilh galvanized unistrut and
Top of wall, deck or grating, lock kit by Hoffman Enclosures Ine. or equal. Install sensor assembly in stand pipe (9 Typ.) adhesive anchors as directed.
Install one in 2" conduit, see A~A on
Dwg. No, 3704—477-20 for detalls,
| =7 I P N
| z . P - » P Y I T N N T OO VPO 0 0 N AN T S |
? ; : - Fabricate "T" handle with %" rod. SCALE OF FEET
5.00" < ———Typilcal side mounted (5 required) Mount boxes to 3.00" Weld to vertical rod to prevent rod
> : cencrete with galvanized unistrut and adhesive anchors from folling down into lockoble box
" us directed. — ’
18.00
Q
. Sensor coble. Bellows not shown on end
EoE Z hole heovy duly rigid metal strap. / of cable. Bellows will be placed in the lockable
" Material thickness 1/8 inch. Anchor box. Sensor cable will terminate in the lockable box.
2" GRC Standpipe ° to wall with 2 -~ 3/8" X 3" stainless
adhesjve anchors installed per
° manufaciurer's recommendations, include ' 1/4" stainless steel rod. Overlap 18 inches and secure with Z stainless
L stainless steel nut and washer. Steel cable clamps.
o 18,00 Provide one—piece rod for side slope application (L=14", cut end as required)
Vert. walls only
Face concrata wall ° : 1 — Stainless steel 1/2 inch NPT threaded coupling.
Weld stainless steel rod to the oulside of the 1/2"
o stainless steal coupling.

Typ. 3/4" hole every 6°. Drill compleiely
through 2° GRC. GRG shown perpendiculor

X EoH to the wall for clarity purpases only. ’ KPSI Pressure tronsducer Model 720 — Vented gage sensor
Canal invert f Instel! stondpipe with holes paraliel to wall, Canal invert L /Ranged for max. electrical oulput ot 3.467 psig
or slab of struciure. o' o facing upstrearn and downstrearn, or slab of structure. Slainless steel construction, Standard poly cable jacket
. 1/2" — 14 NPT male conduit fitting with molded coble seal
i | | ) 12.00 4—20 mA output, 0.25% geccuracy, No lightning protection
600" {On vertical walls oniy) Open—face nose cap, PST labeling (ft H20 units)
- Aneroid bellows, 12 ft of oftached cable
? Available from: Eslerline Pressure Systems 34 Research Drive
_ t Hompton, VA 23666 (757) 865—1243
STAND PIPE SENSOR ASSEMBLY
(Nine Required) (Ten Required)
NOTES: )
FLFVATTON VIEWS GRC = Galvonized rigid steel conduit. ’ @ ALWAYS THINK SAFE l Y
Furnish and instelt ten woter level sensors. ' szdgéﬁ%ﬁ”mmﬂ
BUREAL! OF RECLAMATION

Five sensors lo be side mounted on concrete walls as shown, SAN JUAN RIVER RECOVERY TMPLEMENTATTON PROGRAM — NEW MEXTCO

1 9 ] 2 3 Four sensors to be top mounted and in blockouts in concrete walls HOGBAGK CANAL

[ | 1 i i . FISH BARRIER WEIR

SCALE OF FEET Just upstream of the Type A Siotted Baffles. WATER LEVEL SENSORS
One sensor to be mounted next fo concrate transition, see Section A--A ELEVATTONS AND SECTTON
and Dwg. No. 3704—417—20 for delails, DESIGNED . . . KDL MO, ... _ CHECKED _ _ROSERTE WONR — |
For all location of water level sensors, see Pwg. No. 3704—417-20 for detoiis. DRAWN _ — — — HOQNL VORI TECH APPR. . _MREANTME ]
APPROVER, ., . . .. ... SRENLR UTUNSERG _ _ _

JECHNICAL SERVICES DIVISTON KANAGER
CADD 5YSTEM

CABD F I LENAM
AiaCAD Bel. 17, S204_417—14 THRY 17 AND 19 THRU 22 DIV

Is,
GRAND JUNCTION, caﬁ?gc; oF {EHRUARY", 2008 3704_41 7_ ‘I 9




DATE AND TIME FLOTIED
DECEMBER 6, 2011 16:02

PLOTTED 8Y

HMORAN

A ¥oliea)

53704--417-20

20

A1)

N
See Dwg, No, 3704—417—18,
Section A-A for dei;a\i Is.

Waler level

3
Burfed 1%;" HDPE conduit type €. Bury depth to be 367, except 247at existing 48" CMP crossing locotion.
Paraliel existing O&M road alignment to existing headworks at diversion dam, +/— 2,400 feel.
Provide one pull box approxinmately 600 feet upstream of Pull Box A, {upstream :
of the 18" @ CMP culvert erossing). Provide odditional pull boxes ot intervals of approximately 700 feet,
one being near existing upstreom bridge. Located all pull boxes betwsen fop of canal bank and traveled

areq of road as directed by COR. Surface mount conduit across axisting bridge deck near headworks.
Ferminote conduit in existing bullet—proof enclosure, See Bwg. No. 3701~417-21 for details near headwarks.

™~
™~

~ Pull Box A flush with

finished grade. One
surface mount type C
conduit from box to
slotted baffle frame

type €, 8" from top of wau\ \

DRAWING PATH

A

sensor N & AN parmitied. . N
N ~, Secure conduit Side wall mount conduit
~ tvpes AC and C
Q 8" F O fo slotted hoffle
— e T frames.
A Frf E FR S
(1) Water level I Secure conduit 140" —=]
sensors in fypes AC and €
biockouts, fo slotied baffie
Water fevel Secure conduit see Notes. v fromes. Water level
sensor types Hand C - A NS yd ] sensor
to dual leaf gate H— 3"t0 6 Iyp. c
frames——._ | Lockable pull . \
box mounted ;/_ Surface mount copduit types AC - 20
r " n
Provide 2" Dia. —p—\t—q— 758 i & on slab. % and C on top of these walls Lv.[ .
blockout through '{ - Pull box  © 7 1
. concrete wail,\\ \— flush with Secure conduit lypes AC and C
'Y 6" from tog of wqh’ to legs of guardrail. Water fevel
for conduit typs C. Water level Provide (2) 3" and (1) 2" Dia, blockout senor
N . " gs through concrete wall and CLSM, 18
Frovide 4 Dia. blockout through from top of wall for conduit types L N
~ concrete wall, 8 from top of wall A€ and €. . Side wall mount conduft
~ for conduit types H and C, T / tvpe €, 6 from top of wall,
™~ T30 —]
N Water level sensor, left .
~ of canal gate frame Provide 2" Dia. blockoul through
~ . . . concrete wall, 6" from tap of wall
~ _ Core drill (1) 3" Dia, and (2) 2 for conduit type C,
in existing concrete wall. Pravide
Buried conduit lypes AG and G ™. same size and number of blockouts COMM panel, by others
for72'x72" slide gate. Run ™~ through CLSM and (4) new concrete walls, FB1 .
to foce of upstream wolls (see N Locote each invert of blockout g ~
Dwg. No. 3704—D—4) then surface Fl. 4997.6 for conduit types H, AC and €. . Buried conduit type C fo
mount along bose of guardrail Place type H in 37 blockouts, \Y existing flume +/— 300 fi.
over fa gole frome.
~
B
Surface mount conduit types DC
and ¢ aiong deck close to gate
LEGEND: hoist. Coordinate overhead powarline extension with
’ Buried conduit type AC to NTUA. Powerline extension shall be considered
' isth le +/— 200 fi work under bid item Complete AC Electrical System.
@ Grounding riser, {G1) existing pole +/ Alignment shall be determined by NTUA and DNR.
] 24" Wide by 2¥2"Deep blockaut in concrete wall (full height) See Urowing No. 370441723 for Conduit and Coble Schedule.
for top mounted water leve! sensors, Mount lockable box over F—
blackout atf fop of grating, see Dwg. No, 3704—417—19 and See Specifications Section 16130 for requirements of Electrical Conduit, ~
Notes under Section A-A for bex details. ~ ~
See Specifications Section 11286 for requirements of hydraulic tubing for dual leaf gotes. ™~ -
0 Side mounted water fevel sensors, see Dwg. No, 3704—417-19 ~ ~ i icr?; 126 !qufsdnalu !onrrmbuﬂe\-mfencimm wos instotled,
and Notes under Section A—~A for box details. All conduit ond tubing runs shown are general locations. Field verify all runs for embedment, ~ ~ KHOTAN
. buriol or surfoce mount prior to instatlation. ~ N ~ - @ ALWAYS THINK SAFETY
2 UNITED STATES
No condults shall be placed belaw the slab of a structure or below the canal woter surface. N “ s ~ ENT F THE EVERTON
LARATION
Conduit inside of Control Building not shown for clarity, ~ ~ SAN JUAN RTVER ;agcgvma;,}?;gfg?mﬂgm FPROGRAM — NEW MEXICO
, , . ~ ™~ HOGBACK CANAL A
See Dwg. No, 3704—417—17 for conduit blockouts in floar of Control Building. ~
™~ Ny FISH BARRIER WEIR
Surfove mount conduit fo guardrail neor top of concrete when possible. When guardrail is not present, N ~ GROUNDING, ELECTRICAL CONDUITS AND HYDRAULIC TUBING]
surface mount to concreie on inside face of walls or on slab and walkways to aveid tripping huzard, ™~ . PLAN VIEW
All surface mount installations shol! be coordinated with the COR. ~
. ~
Ground risers shall be #4—0 Codwelded to boliom mat of reinforcement steel. ~~
™
Pull box sizes, number of and exact locations {o be determined by contractor. ~.
™~
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3704—417—21

21

furnish and install one missing
section of quardrail (MK 5708-A),
zee Dwg. No. 3704—417-18

Furnish and install one missing
section of top mountad guardrall
sae Dwg.. No. 40—-D—-6582

DRAWING PATH

Exit of Fish
pussage

A

an e

Sluice channel

Existing rodial gates
and hoists

UdM Road

Surface mount conduit iypes
AC and C on cencrete deck
as directed by COR.

rodial gote
\ and hoist

~——— Surface mount 1%"" HDPE conduit type ¢

to conerele deck below guardraif
or to guardrofl os directed by COR.

_L Install panalboard DD1 and Diversion Pam control panel

—

Coordinate overhead powertine extension with
NTUA. Powerline extension shall be considered

work under bid item Complete AC Electrical Systam.
Alignment shall be determired by NTUA and DNR,

Buriad 1 %" HDPE conduit type C. Bury depth fo be 367, except 24" at

existing 48" CMP crossing locotion, Paroliel existing O&M road

alignment fo Pull Box A ot gate structure, +/— 2,400 faet.

Provide one pult box approxinmately 600 fest upstream of Pull

Bax A, (upstream of the 48" @ CMP culvert crossing). Provide

additional pull boxes at intervels of approximately 700 faet.

Located aif pull boxes between top of canal bank and traveled

areo of road as directed by COR. Surface mount conduit across
~existing bridge deck. Terminote conduit in Government furaished

bullet—proof enclosure. See Dwg. No. 370141720 for detaila

near gate structure. 38:M Raoad
T — /

HOGRACK CANAL

S —_— - in existing butiet—proof enclosure. See Dwg. No. 3704—-417-23
for detafis of DD1. Include all costs for fumishing and installing
Paneltboard DD In the bid ffem Complate AC Eleclrical System.
Include the cost of furnishing and installing the Diversion Dam
_] L Control Panel in the bid item Control Panels,
R Install new meter pole,
provide buried conduit fype
U to bulfet—-proof enclosure and
Diversion Bam conirol ponel. TSR
” EXTSTING HEADWORKS NOTES:
PLAN VIEW I -
Existing chain 1ink fence. See Drawing No. 3704—417-20 for Conduit Noles and Legend.
See Drawing No. 3704—417—23 for Conduit ond Cable Schedule
and Panelboord DD Schedule.
| . __4———,“—; D .
RO/ HO 2‘?[ {~12-0 Updaled fales to reflect butlel-proof enclosure was inslailed.
4
b ALwAYS THINK SAFETY
UNITER STATES
DEPARTMENT OF THE INTERTON
BUREAU OF REGLARATION
SAN JUAN RIVER RECOVERY TMPLEMENTATION PROGRAM — NEW MEXTCO
HOGBACK CANAL
FISH BARRIER WEIR
ELECTRICAL SYSTEM AND NEW CUARDRATLS FOR HEADWORKS
PLAN VIEW
5 4 3 2 1
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DRAWING PATH

S 3704—417-22
PANELBOARD SCHEDULE FOR A/C PANELBOARD SCHEDULE FOR D/C
POWER IN CONTROL BUILDING POWFR IN CONTROL BUILDING
Fanel No. ! FR1T Section :  Fish Barrier BLS: '240/ 120 Volts [ Main Ckt. Breaker 200 AMP Panel Ne. FB2 Section:  Fish Barrier BUS: 24 Volts DC Main Ckt. Breaker 50 AMP
Location :  Hogback Serving :  Entire Facility 1 .PH 4 WIRE 225 P | L1 Moin Lugs only Location :  Hogback Serving . DC Loads ! PH 4 WIRE 225 AMP § L] Moin Lugs Only
Fully Rated SCT ] Feed Throughugs [0 Fiusth Mount ] Top Feed Fully Rated 3¢ [1 Feed Throughugs [0 Frush Mount ] Top Feed
10,000 RMS SYS AMPS [l subFeed Lugs [[] Isolated Ground Bus (<} Surface Mount b4 Bottom Fesd 10,000 RiS SY5 AMPS [] SubfFeed Lugs Tsolated Ground Bus B Surface Mount Bottom Feed
LOAD | CIRCUIT CONN C.8 - C.8 CONN CIRCUIT LOAD LOAD | CIRCUIT CONN C.5 - C.8 " CONN CIRCUIT LOAD
TYPE DESCRIPTION -l VA AMP | PoLE | CKT CKT | POLE | AMP | VA DESCRIPTION TYPE TYPE DESCRIPTION VA AMP §j POLE | CKT CKT: POLE | AMP | VA DESCRIPTION YPE
DE Charging System 1152 15 z 1 |nsal 2 2 20 1763 | U/5 Stide Gote (72 x 72) M M Radial gate hoist motor 4714 30 1 1wl 2 1 30 414 Dual leof gate motor M
I 1152 | 15 2 3 |nsA 2 20 1763 i M R Mator Controls 480 20 7 3 (v 4 1 20 480 Motor Controls R
M Left Sluice Gate (72 x 48) 1763 20 2 5 |na y, 20 1763 | Right Stuice Gole (72 x 48) M Space 5 |poal 6 Space
M I 1763 | 20 2 7 |nA 2 20 1763 i M Space 7 insAy 8 Space
M Left Type A Slotted baffle 1763 20 2 9 |nsal 10 7 20 1763 | Right Type A Slotted boffle’ M Spoce 9 |wnsal 10 Space
M " 1763 20 | 2z 1 |yl 12| 2 20 1763 I — M Space 11 vl 12 Space
M teft Type B Slotted baftle 1763 20 2 13 insa| 14 2 20 1763 | Right Type B Siotted baffie M Space 13 |nsal 14 Space
M i 1763 20 2 15 [poal 16 z 20 1763 I M - Space 15 [psa| 16 Space
R Motor Controls 24000 20 | 1 17 \oa| 18| 1 20 2400| Lighting L Space 17 Iyl 18 Space
R Receplacle 2400] 20 | 1 19 \nm| 204 1 20 2400| Receplocie il Total Receplacie (R) Load @ 180VA each=>100% for first 10KVA & 50% for remainder: 0.00kVA
Space ) 21 |na| 22 Space Total Non—ceincidental (E) Load: 0.00kVA Total Heating (H} Load : 0.00 kVA
Space 23 \nsal 24 Space Total Lighting (L) Lood @ 1252 : 0.00 kVA Total Non—centinuous (N} Load : 0.00kVA
Space 25 |\Nsal 26 . Space Total Motor (M) Load : 0.83 kVA Lorgest Motor (25% added fo demand lood): 0.5 HP 0.47 kVA
Space _ 27 |Nsa| 28 Space TOTAL CONNECTED LOAD » CONNECTED AMP. A g c TOTAL DEMAND LOAD )
Space 29 |n 1 /A 30 Space . kva | Total Amp /PH AMP kA
Space 37 |NA| 32 Space
Space 33 (N 34 Space
Space 35 |Nsal 38 Space [~
Space 37 (N 1A 38 Space
Space 39 [nysa| 40 Space
Space 47 iy 42 Space
Total Receptacle (R) Load @ 180VA/each=">100% for first 10KVA & 50% for remainder: 9.60kVA
Total Non—coincidentol (F) Load: 0.00kVA Total Heating (H) Load : 0.00 kVA
Total Lighting (1) Load @ 125% : 0.00 kVA TJotal Non-—continuous {N) Lead : 0.00kVA
Total Molor (M) Laad : 12.3 kVA Largest Motor (25% added to demand load): 0.75HP 2.20kVA
TOTAL CONNECTED LOAD : CONNECTED AMP A | B | C | TOTAL DEMAND LOAD
kA | Total Amp / PH : AMP KVA
€D ALWAYS THINK SAFETY
B UNIYED STATES
DEPARTMENT OF THE TNTERIOR
BUREAU OF RECLAMATION
5 SAN JUAN RIVER RECOVERY IMPLEMENTATION PROGRAM — NEW MEXICO
3 HOGBACK CANAL
5 FISH BARRIER WEIR
& PANELBOARD SCHEDULES FOR CONTROL BUILDING
5 TABLES
Z DESIGNED — — _ _ BENTMOURIISEN  _ _ CHECKED _ _ROBONTE WORMAY _ _ ]
. DRAWN . MEVING WORAN . TECH APPR. . _MWARKA WESNKE _ _ _ . —
APPROVED_ _ . _ _ _ _ SRITE U1LOVIEN _ _ __
TLERNIOAL SERVTOES BIVISTON MANACER,
AtfaCAr Rei 7715 ) 3704~ ‘ Z— 14 THRU {7 AWD hRU 22D/
FRAND JUNCTION, COTDIAD, Wrzﬁ'ﬂmﬁ‘rﬂ, HR|ZTTOA—A1 ] —27
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DRAWING PATH

7

3704—-417-23 23
PANELBOARD SCHEDULE FOR A/C POWER Al DIVERSION DAM HEADWORKS
Panel No. : DD1 Section :  Diversion Dam BUS:  240/120 Voits Main Ckt. Breaker 100 AMP
Location :  Hogback Serving :  Entire Facility 1 PH 4 WIRE 225 AP | L Main Lugs only
Fully Rated SCI [] Feed ThrougHugs [] Flush Mount [] Top Feed
10,000 RMS SYS
fi AMPS [ | SubFeed Lugs [] Isolated Ground Bus D4 Surface Mount X Bottom Feed
LOAD | CIRCUIT CONN ¢.B. Py ¢.B. CONN CIRCUIT LOAD
TYPE DESCRIPTION VA AMP | POLE | CKT CKT | POLE | AMP | VA DESCRIPTION TYPE
M Motor 1763 20 2 T oinal 2 2 20 1763 Motor M
M H 1763 20 2 3 \nal 4 2 20 1763 ' M
M Motor 1763 20 2 5 |nsa| 6 1 20 2400| Moter Controls R
M H 1763 20 2 7 iNsA| B 7 20 2400 Receptacle R
Space 9 |nsa| 10 Space
Space 7 INA| 12 Spuace
Space 13 Inay 14 Space
Space e 15 N /Al 16 Space
Space 17 |\nsa| 18 Space
Total Receptacle (R) Load @ 180VA/each=>100% for first 10KVA & 50% for remainder: 4.80 kVA
Total Non—coincidental (E) Load: 0.00kVA Total Heating (M) Load : 0.00 kVA
Total Lighting (L) Load @ 125% : 0.00 kVA Total Non—continuous (N) Load : 0.00kVA
Total Motor (M) Load : 5.29 kVA Largest Motor (25% added to demand load): 0.75HP 2.20kVA
TOTAL CONNECTED LOAD CONNECTED AMP A B c TOTAL DEMAND LOAD _
10.090kvA | Totol Amp / PH : 54.9 AMP 10.5 kA
CONDUT ] & CABLE SCHEDUILE
Conduit Type Cable Conduit Size From To Remarks
U 3—1C No. 4/0 2—1/2" |Utility Service Meter 1| Ponel FB1 Buried/Embedded
U 390 No. 2 2-1/2" \Utility Service Meter 2 Panel DD1 Buried,/Embedded /f-“or C conduits, whep more than 20:No. 18 conductors are in a conduit,
: increase the conduit size to 1—1/4".
AC 4-1C No., 10 3/4” Panel FB1 Motor(s) Starter Buried/Embedded/Surface Mount
ne 4—10 No. 10 ” J= iy When more than 35—No. 18 conductors are in one conduil, increase the conduit
Y NO 3 4” anel DD Motor(s) Starter Buried/Embeddedy/Surface Mount size to 1—-1/2", Add an additional conduit if there are more than 60—No. 18 conductors.
AC _ o. 12 54 Panel FB1/DD1 Receptacle . Buried/Embeddedy/Surface Mount For AC and DC conduits, use a maximum fill of 30 percent.
AC J—1C No. 10 3/4" Panel FB2 f
/ Z Motor(s) Starter Buried/Embeddedy/Surface Mount Similar conduit types can be combined in @ common conduit. Do not mix conduit types
c 1—4C No, 18 374" Central Control Panel Water level sensor Buried/Fmbedded/Surface Mount in a common conduit.
1—4C No. » iti i
¢ o 18 54 Central Control Panel Cate position sensor Buriedy/Embedded, Surface Mount Different conduit types can be mixed in pull baxes and blockouts.
c 1-10C No. 1§ 3/47 Central Control Panel Gate actuator control Buried/Embedded/Surface Mount
or 10—1C No. €D ALWAYS THINK SAFETY
- PO
- " ’ . . ARTHI NTERTOR
C 1—4C No. 18 3/4 Dual Leaf Control Panel | Dual leaf gate fimit Burfed/Embedded/Surface Mount AN AN RTVER RECOVERSTEMOESECLMALION o0t - NEW MEXICO
c 1—4C No. 18 7" CoM Flume Buried /Embedded/Surface Mount ’”}?&Bgﬁ%gg’d‘wlg}q% '
c None 1 1/2" | Ceniral Control Panel Pull Box A Buried/Embedded/Surface Mount AN’;A,’\,’,‘Eéﬁgé?%3335??5%5@&?@%3@5&5
C (HDPE) None 1 1/2" || Pull Box A Diversion Dam bullet— Buried/Surface Mourit MABLE, -
proof enC/OSUr&‘ DESTGNED — — — _ BENTMOUAITSDN. _ _ CHECKED . _ROSCHTL WORMAY, . - o ]
DRAWN . . KEVINL WORMN _ _ _ _TECH. APPR. | WeRKA WERMCE . _ ]
A i i e
L, ER L 1795 3704-- : —’;’4 THRU 17 AND HRU 22,0
GRAND JUNCT. MCO‘S‘?FE‘E'?OIDFFBR YI’,Z‘?GE 3704_417m23
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40-D—4334
NOTES
{. Ground cables for connection te equipment shall be of
FIGURE 1 FIGURE 2 FIGURE 3 sufficient length to bolt to equipment when ultimately
' installed. Terminafions as shown in Figure 4 Dwg
GROUNDING METAL CONDUITS BONDING CONDUITS AT EXPANSION JOINTS BONDING CONDUITS AROUND JUNCTION BOXES 40-D~4334 shall be used in iieu of stubouts.
. Approximate focations only are shown on drawings. Exact
tocotions to be determined in field.
Stip coupling 2. Refer to conduit drowings or general arrangement drawings
Equal to Mefaff{c A (Ff 3) ) whenever available, for more exact location of equipment.
Burady Iype conduit e - Voint fiiler 3. Metal conduits shall be grounded af both ends. If a break
I TN, - K U occurs in a run of mefel conduit, the conduit shall be
\ N bonded across the break. In case the above s not feasible,
L L the each section shall be grounded separately. Eoch
,N contractor shall ground each metal conduit run, or portion
[ - therof, that he installs. Junction or pull boxes not
o o % contfaining protective equipment in which the conduits ore
instatled with @ locknut and bondnut shall not be
considered o break when the voltage is below 240 volls fo
ground, but shall be s¢ considered for higher voltages. All
" Welded ¢ Junction or put! boxes in runs of non—metallic conduit sholl
® ;.;cﬁn?:c or be individually grounded, AN boxes contoining overiood
Codweld Type PC Ground cable protective devices shall be individually grounded.
/—\ Metaliic 4. Ground cable shall be No.4 A.W.G. or larger,
See Fig. 5 g g conduit 5. Ail paint, enamel, ond scale shall be removed from paint of
for typicol e contoct on melal surfaces before applying ground
grounding L :@E’:ﬂ“— Cround cable connections.
details | N .
If—’ —_ \‘I 5. All bolts, machine screws, nuts and washers used in making
LJ%U ugu grounding connections shall be silicon bronze.
METAL CONDUIT GROUNDING TABLE . SECTION A-A 7 ‘ 7. Cable shields and one conducter of multiconductor cable
e hore ool Bo oupen 9 oot eneh
L o d A WG 7 AR CLAMPS SHALL BF FQUAL TO BURNDY TYPE GAR OR GD AND BARE NOTE 8. Thermoweld, Cadweld, or an approved equivalent process
£ £ — COPPER CAGLE TN ACCORDANCE WITH THE TABLE IN FIGURE 1 shall be used in making connections befween cables where
27 t0 3 No.1 AW.G. 1 GAR OR A BONDING JUMPER EQUAL TO 0., TYPE BJ (WITH BRONZE CLAMPS SHALL BE EQUAL 10 BURNDY TYPE GAR OR GO AND BARE ermbedded in concrete, direct buried, or under plant
Above 37 No.T A WG z GO FITIINGS) MAY E USED COPPER CABLE IN ACCORDANCE WITH THE TABLE IN FIGURE 1 OR A superstructure.
: BONDING JUMPER EQUAL TO 0.7, TYPE BY (WITH BRONZE FITTINGS)

MAY BE USED. 9. Where Thermoweld, Cadweld, or an approved equivalent
process (s used if shall be performed with heavy duty
welding equipment in accordance with manufacturer’s
instructions and the material sholl be new fresh stock.

10. All ground connectors shall be UL listed. All befow grade
connectors to be in accordance with IEEE 837,
FIGURE 4 ' FIGURE 5 FIGURE 6 '
REFERENCE DRAWINGS
EMBEDDED GROUND CONNECTOR WITH CROSSING EXPANSION AND CONTRACTION GROUNDING OF THREE PHASE BUS STRUCTURE IYPIGAL GROUNDING DETAILS (SHT 2. OF 2). . 40-0—4335
EQUIPMENT GROUND CABLE JOINTS WITH GROUNDING CABLE SWITCHYARDS & SUBSTATTONS — GROUNDING
) Copper ground strap under BETAILS . . ... ... ... 40-D-4753
bz}ni;q;'rﬁmﬂd _ bus support ring PLATFORM GROUNDING DETATLS : 40-D-4874
Insert bolts before plote is embedded. . CABLE TRENCH GROUNDING. . . . ... .. 40-D-G182
Leave bolts in place until equipment 14 Approx. GROUNDING SUPPORTS ON TUBULAR
ground cabie is instaiied. Joint filter STEEL STRUCTURES. | R ... . 40-D-6309
Filoor or wall _ P\ / I\{ _ FENCE GROUNDING DETAILS ... ... .. .. 40-D-6376
surfoce a4 - . . " : o 4 “Bare Cable
- < ‘ % % al - 4
& Anchors
- TN AR ‘
- Sa A : - '
n\- . gmugd iiug.' T 2870 Dia. approx. B g a :
- OB R yg;-lj;zné; é\gﬁﬁ ' = - '\l ‘ [FEv W 2004 —07—0G6 | CHANGED NOTE 10, ADDED FIG.4 CONNECTOR REF., ADUED REF,
a4 L ! N . 1w 0~ J R Z | DRAMINGS, OTHER MINOR REVISIONS.
Ground plale " . Provide stack in cable to permit 3 ER . = 70 = 00| REDRARN it AUFOCAD R.14 FORMAT
equal fo Codweld . additional opening at joint D - LG
8-Series .5 ) Recess to be formed in concrete by wrapping cable ,‘ iZ < Z ~85 | REVISED TO SHOW CURRENF PRODUCTS OR PRACTICES.
. B foosely with asphalt saturated cotlon fabric and = =) 2 - 520,
given o heavy cogting of asphaitum. . 2 THIS DRAWING SUPERSEDES
Welded connector . L. . i . IN PART DRAWING 40 -D-4336, 01 -14-2003
equai to Cadweld + This dimension is approximate far No. 4,/0 E AFE
Type S5 cabie only. For larger cables, increase diameler a @ I Y
s 7 of wropping accordingly ALWAYS THINK S
. UNITED SATES
- = DEPARTMENT OF THE INTERIOR
b ~, BUREAL OF RECLAMATION
' STANGARD DESIGNS
L . Codweld :
Tvpe GT Copper ground strap = ELECTRICAL INSTALLATION
NOTE T \‘\“ Terminal lug
5 * , THE CROSSING OF EXPANSION Ji - w B Fround cable TYPICAL GROUNGING DETAILS
N OINTS WITH EMBEDDED GROUND .
e s CABLE SHOULD BE AVOIDED WHENEVER POSSIBLE. THE EMBEDDED GROUND CONNECTORS A5 SHOM I
GROUNDING SYSTEM FOR EACH UNIT OR BLOCK SHOULD BE SELF DRANN _ _R.YH — 545 SUEMITED D, CLARK
CONTAINED. - RYH o35 __Boamk L.
SIDE VIEWS mAcEo_ ML L RECOMMENDED _ ML M. PLUME
CHECKED, YM.P —RFH — Tt speRevEn _ . - N McCLELAN
ACTHE CFEF EHGNEER
DENVER, CGLW&Z_U or 2 MAY T, m?E A0-D-4334
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40-D—-4335
FfGUE’E 7 FIGURE 2 FIGURE 3 FIGURE 4
GROUND MATS GROUND MATS LIGHTING OR MISC FOWER CABINETS RAILS NOTES
1. See drowing 40-0-4334 for notes and list of reference
HORIZONTAL PARALLEL THRU 3 Equa to Burridy drawings.
CLAMPS ) o)
. Louplings . | type GAR or GO Ground connector equal to
1 Recess frame —-—-- — Burndy Type QA—B
see 40-0-3744 ™ Cadweid
Welded connectors equal to e HT or Equal /
o~ Cadyeld Type PT - IW
. - - Recess
Chast fe —mee—" - .

connectors equal N oot mpete GROUND SYMBOLS
fo C"d"c"f;f" ype | e e Emg (Used on Plan Drawings)

I

Cobinet trim__

~a
Breakers ~__

.

EXPOSED INSTALLATION

CONNECTION TG RATL

— — — Indicates ground cable embedded {n concrefe

— -—— Indicates ground cable concealed but not embedded
in concrete

Indicates ground coble exposed

A%

Welded connector equal
to Cadweld Type RX

NOTE )\{ 5 g
WELD CONNECTOR WITH ANGLE - .

INVERTED PRIOR TO PLACING
FRAME TN FINAL POSTTICN.

Welded connector equal
to Codweld Type RY

Railing poest

Terminal lug equal o
Burndy Type QA8

Cap screw

a—Ground cable

PR A

SIDE VIEW T0 GROUND PLATE — SEE
FIGURE 4, DWG. 40 -D~4334.

PLAN VIEW

CONNECTION TO RATLING POST BASE

. (BETATLS FOR GROUNDING HANDRATL SUPPORTS ARE SIMILAR)

SECTION B-8B

Terminal lug, equal o
Burndy Type QA-5

.
]

%

3 3i5ee Detall “A”

5

A el
EL

o

[

ELEVATION \\

7O GROUND PLATE —
SEE FIGURE 4, DWG.

40-0-4334 \ <

N L Ground

cable

DETATL A

o  See Detail "A”

SECTION A—A

EQUIPMENT CABINET

To terminal biocks

DETARL
A

Ground wire f4 AWG
—3

(~—Metallic Conduit
(See Fig 1. 40-D—4334
for conduit grounding)

CROUND LINE

Unwrap shield braid for o distance of
Re—brotd inte o stranded

Connect to insufated ground
conductor by comp.

fnsufoted Conductor

Compression splice

insuigted
Conductor
Assembly

Sheath

DETAIL A
LONGITUDINAL CABLE SECTION

~ ® Indicales ground rod
Ground cable ° Indicates ground connection
° Indicates ground cable riser
- Indicotes embedded ground plate
= Cady)v(tgdrgpe e Cadweld
or equal {¢]
i ERFEE&%’DC;‘UMR ’ﬁ:;;, :T or eqf.ra.'
; - = r Weidad t
T ey B eﬁua?;i%;-”;iei’é aquial to Cagweld
Frame ground '_c. Z
Trim screw""_"‘
GROUND ROD DETATLS Egual to Burndy type-— . __
: GAR or GD . EMBEDDED INSTALLATION
Cadwen'gq?ople X8 or Cadwel:q%e TC or SECTIONAL ELEVATION CONNECTION 70 RATL
FIGURE 5 FIGURE & FIGURE 7 FIGURE & REFERENCE DRAWINGS
FLOOR FRAMES RAILING POST BASES AND HANDRAIL SUPPORTS OIL TANK GROUNDING DETAILS CONTROL CABLE SHIELD ELECTRIGAL TNSTALLATION — TYPICAL
GROUNDING DETATLS (SHT 1 OF 2},  40-D-4334

L
i EI 2004—07-08 | MINOR REVISIONS; ADDED FIG.S 2 AND 8.

o -JRZ
3 — 10 — 00| REDRAWN M AUTOCAD R4 FORMAT
n - L6

12 — 2 -85 | REVISED TO SHOW CURRENT PRODUCIS OR PRACTICES.
b - GO0

THIS DRAWING SUPERSEDES DRAWING
40-D—4336 IN PART (2003-01—14);
AND DRAWING 104 -D—8944 (2004—-07—08)
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40-D-4753

LIST OF MATERIALS

FIGURE 1 FIGURE 2

FIGURE 3 FIGURE 4 T

. NO. . 7 DESCRIPTION
GROUNDING TO TUBULAR STEEL . i Copper cable, bare, 4,/0 AWG minimum
STRUCTURE

GROUNDING TO FLAT SURFACE

GROUNDING TO FENCE POST OR
PIPE-TYPE SWITCHYARD LIGHTING
FPOLE

GROUNDING TO CABLE TRENCH OR RACK

Bolted ground connector similar to Burndy lype GB
Bolted ground clamp similar to Penn—lnion fype GWL

A (Wi

Excthermic welded ground connector similar te
Cadweld or Therm{Qweld M
Bolt: 1* silicon—bronze with nuf ond lock washer.
Length as required for Item 8.

)]

Bolted ground connector similar to Burndy type GAR

@ @@

Use or @ ot approx. 5'—07 k] \(D

centers when ground wire continues
_ to other equipment,

&

7 Comipression—type ground connector

8 | Cable to flat bar connector simifur to Burndy QA or GB
2 Ground rod, 10'%3/4 ", copper—clad steel

10 Copper—clod steel stronded cable, bore, 7 No. 5
DETAIL A 11 | Tubulor steel structure

12 | Bolted ground connector similar fo Burndy type GBM
13 | Steef piate, 1—inch thick (Notes 5, 7)

b !
Pl \® 14 | 3/8" stud, power driven (Note 8)

e N (SR 5'max _ See Details A and 8. 15 | Copper—clad steel stranded ceble, bare, 7 No. 8

Jh

(@f Ground mat

OFTION A

Use
when @cessar}

Continues to Ground Mat . NOTES

- o

2z &
Ground mat

. See drawing 40-D—4334 for general notes ond list of
referenca drawings.

2. See drawing 40-0D—-4335 for typical ground system c
gymbeds.

DETATL 8 3. All ground cables to be stubbed out dpprox. where indicated
on plan drowings and be of sufficient length (o boit fo
OFTION B . equipment.

e 4, Ground alf metal gotes or each half of all double gates to
] To Ground the gat_e post with flexible mefal braid installed across
gata hinges.

5. Steel plate size to be lorger than projected area of clamp.

6. Power driven stud equal to Ramset Fastening Systern as
manufactured by Illinois Tool Works, Wood [ale, TL.

7. Plate to be walded to sf:;ucture and be driited and topped

for a 3" US standard bolt.

FIGURE 5 FIGURE 6 FIGURE 7 FIGURE 8

8. All grounding connections shall be as close vs possible to
the fence post.

GROUND ROD CONNECTIONS GROUNDING TO CABLE TUNNEL GROUNDING TO STRUCTURE BASES FENCE GROUNDING , .
CABLE TRAYS - 5, Weave ground cable thru fencing and attach to ferce with

at least three (3) conneclors.
8 \

X2

®
otel

REFERENCE DRAWINGS

TYPICAL GROUNDING DETAILS (SHT 1 OF 2). . 40-D-4334
TYPICAL GROUNDING DETAILS (SHT 2 OF 2). . 40—0-4335
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OPTION B
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TYPICAL PIPE BUS SUPPORT OR
PIPE TIE DOWN CONNECTION

e

TYPICAL GROUNDING TO
TUBULAR STRUCTURE

h,
N Figure J\L Figure
5 5

GATE AND FENCE FOSTS

4 : ) Note 8 (Typical)

10, o Ground Rod (Fig 5)

CHAIN LINK FENCING AND POST

THIS DRAWING SUPERSEDES DRAWING
40-D-6308, 2004-09-30 IN PART
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40-D-6032 l 27
Identification of motor (Unit No., Item No., etc as
[ INE :
applicable) (Note 2)
7 Manutacturer (Nameplate)
2 Horsepower rating (Nameplate)
3 Tirme rating (Nameplate)
Terperature rise of windings by resistance (Not
4 ambient temperature)
Calculated starting time of the pumping unit under
5 specified conditions, seconds (Note 1)
6 Rated load speed. R.P.M. (Nameplate)
7 Number of phases (Narmeplate)
8 Armature connected (delta or wye)
9 Voltage (Nameplate)
10 Rated load amperes (Nameplate)
1 Code letter for locked—rotor Kva/hp. (Nameplate)
12 Design letter
Power factor al nameplate rated load
13 FPower faclor ot 3 /4 load (Note 4)
Power factor at 1,/2 joad (Note 4)
Capacitor KVAR rating to correct power factor over
r4 range of pump (Notes 3 and 4)
15 Corrected power factor (minimum) (Note 4)
Efficiency at nameplate rated load
16 Efficiency at 3/4 load (Note 4)
Efficiency at 1,/2 load (Note 4)
17 Type of enclosure (open, drip—proof, TEFC)
78 Stator insulation, class
19 Type of stator windings (form wound or random wound)
20 Type of bearings (ball, rolier, sleeve)
P Net weight each motor, Ibs.
22 Mator W% — (1b—ft2)
NO TES Zuf—fi“;ﬁ.‘?g REVISED AND RECRAWN INTGH AUTOCAD FORMAT
8g_ﬁ i‘PLA-?J CvtENERAL REVISIONS, RETRACED
1. Applicable only to pumping units with motors above 20 hp. ALWAYS THINK SAFETY
2. Previde column for each different size motor at each plant Specifications or Solication No. __ T -~
or structure. All reference to nameplates means the date Froject _ ' — STANDARD DESIGNS
shall be ags it appears on the nameplate furnished. Name of structure __ . INDUCTTON MOTORS
Z. Capacitor KVAR rating shgu/d be at capchor rated voltage DESLGN ANL NAMERLATE DATA 1O BE
but capacitor must be sized for operation at motor rated O
VO/ iALG'Q'(‘:’- ) TRACED _L. Mo Forlane__ __ _ RECOMMENDED . HG ARTHUR
4. Applicable ornily to units where power factor correction is creckep EM PLA__ pprovep BE.BELLPORT __ __
PPN - CHIEF ENGINEER
spect fred. CADD SYSTEM CADD FTLENAME DATE AND TIME PLOTTED w
AutaCAD Rel, 15.05 | 4006032.0WG NOVEMBER 20, 2601 ?3:‘28
DENVER, COLORADC MARCH 18, 1965 40_D_6032 %




5 4 3 . 2 1 28
40~D~6234 _
SAMPLE NAMEPLATES : STIZES AND LETTER SPACING OF NAMEPLATES LATE MATERTAL
NAMEP
@ TABLE 2
} ] NOTE — All nameplate material shall be suitoble for exposure
= o — POWER PLANT LENGTH to direct sunl ight without detrimental fading.
i T_ CONTRO l_ ROO M TYPE A — Material shall be lominated phenolic resin sheets
STRA I N ER D RA I N m NO.OF LETTERING STZE ON LONGEST LINE L 1/16" or 3/32" thick (s specified) opague black
: LETTERS {NORM=NORMAL; COND=CONDENSED) Dim. in inches surface, white layer adjacent to surface layer, D
’ f __2 AND 1/4 3/16 5/32 1/B . 3/32 bufied or satin finish. Sheets to be cut to slze
EXTENDED TYPE —M L M SPACES | 'NORM ! COND | NORM | COND | NGRM | COND | NORM | COND | NORM | COND with square edges. Engraving to cut through black
1 surface to white layer. Sha!l conform to Military
FOR DIMENSIONS SEE TABLES 1 & 2 2 Specification MIL — P — 784 and Federal Specification
3 ] [.—P—508¢.
TAB LE 1 4 3 3 TYPE B — Same os Type A except Chinese red surface or
S 3 equivalent.
WI DTH B 3 TYPE G — Same as Type A sxcept 1/8", 3/16", or 1/4” thick
STRA I N E R . : TABLE FOR ALL LETTERING THE SAME SIZE 7 31/2 3 (os specified).
D RA I N COTHIL HO. OF LINE g 31/2 3 3 TYPE D — Same c‘:s {ypedAle?cgep:ts/Crslgese qe/d;t;;fuie(or
LETTER 1 2 3 4 equivalent on or ick {as o
SIZE [ W B W ST B W [ 5 [ & 10 | 31/2 3 specitied}.
/4 [ 100 375 | 1.25 | .15 | .30 {175 [ 15 | .35 11 ai7z] * 3
COMPACT TYPE 3/16 | .75 | 2B [ 1.00 A1 {726 1 1.25 | 11 [ .23 } § 5 laizz| 4 |° 1/2 51/
e AR ARy o ;
373550 20 s 67 02 | 5] .08 .15 15 5 |41/2] 4 31/2| 5410 NAMEPLATE USES
For other lettering sizes, more than three Dim. in inches 16 5 4 .
lines, ar varlous size lettering on same iz / 5172 5 (4172 : TYPE A — For panel mounting with self—tapping screws. For
nemepiate, arrange wi a5 fellows: . 61/2 4 31/2 conerete wall or other flat mounting to identify
FI RE PROTECTI O N SPGCE(5)=A‘_¢EWQE af letter sizes on each 19 6 s1/2| 5 41/2 4 / valves, equipment, ste. Mount with epoxy cement— c
zide of space X [}.6: %? 7 31/2 indoors or outdoors,
WATER SUPPLY Border(B)=Largest |ettering size on name~— 55 61/2 s |a1/2 TYPE B — Red nameplates are restricted to uses such as fire
CAUTION - 5;{];?»,2 gétzarw!}udl;ej\;)mtjg :vrgzu{}i» 53 171/2 6§ 5172 41/2| * protection un[pmenhv&;ﬁrnding;nscriptt.ions,harlxldb
: 7 emergency devices. Methods of mounting shall be
2 1/2" OUTLET FOR FIRE 24 B 31/2 the same as for Type A,
DEPARTMENT USE ONLY TABLE 3 25 Vgi/z|71/2|° V21 | s/2) s 5 laiz| 4 TYPE C - For mounting on nen—fiat surface with epoxy cement.
7 i T " TYPE D — Restricted to uses such as fire protection, equipment
INSCRIFTION AND CLOSE RANGE STANDARD NAMEPLATES For gtge;('ﬁgg”f ;h;zgﬁu%:e'o{‘ieerIzﬂﬂipc'ﬂiefé ﬁggrg; f1°/“22‘3”“9 farmula: warning inscriptions, and emergency devices. For
INFORMATIONAL LETTERING FOR ELECTRICAL EQUIPMENT ONLY L — Length of nqmepl:fte. 9 ' mounting on nen—flat surfaces with epoxy cement.
NAN;EIF'ZLEATE AP ATE DTVENETONS ETRING A — Average letter width on longest line.
AME. N — Number of {etters on longest line.-
NC. L W B SiZe n — Number of spaces on longest line
GOTHIC LEWERING CHART ; é 1?’2 ;f/’:g ://’éﬁ ‘33?;22 M — Margin==Average letter width plus 5/8". LETTERING
R (g i 277 3 i 8 175 12 DRILLING OF NAMEPLATES , | e b the Goth B
g g 21/4 3/4 1/8 3/16 Fi | ti | normal or condensed letter types shown on the Gothic
e ABCDEFGHIJKLMN 5 3 T 7732 3/16 (For panel mounting only) totlering Ch/dr‘l. The n?r?GI size of Ie}ttering shali be not
g 8 4 11/4 1/4 1/4 1/8" drill (typ. less than 3/16" high (1/4" preferred), except that
ABCDEFGHIJKLMNOP i ; 7 —7. 75 S Ly eI 57752 andt amaller may be uoed for information and
CONDENSED (fvg. width .z34") Above nameplates shall be used for slectrical Dim. in inches /'T' | instructions that may be reod at close range. Larger
equipment unless otherwise specified. . size lettering may be specified for out—of—doors
ABCDE[)gMéLf—(ﬁfj&ttmi]OPQR . (\"A L_§/16" (typ.) installations or where necessary.
. ~
e MOUNTING OF NAMEPLATES z "
ABCDEFGHLJKLMNOPQRSTU FOR WIDTHS UP TO 1 3/4 .
Use epoxy on full width of name— ] |
plate and scrape excess flush with P:’O:EIISE No I? cgdml;‘;rj L A NOTES
NORMAL (Avg. width .1637) namepigte before epoxy hardens f e, pan hed t iy /(T) . N .
o/3» ABCDEFGHIJKLMNOPQRSTUY )\l apping serews (typ.)—r . | This draviing supersedes Drawings No. 40~D-5173, 106-0—341,
L fl 1 1 an — L= .
ABCDEE&%&%?@'}%&%E&SRTOHVWXYZ | m | _ | 178 drili (typ.) | This drawing and Drawings No. 40-D—8124, —613¢, and ~5187
| =5 | ' Tt B ECTRYCAL EQUTPMENT ONLY, Tables 1 and 2
. width .1357 & able ar , Tables 1 an
e ABCOEFOTES e GRS 7 <1 CONTROL s VICE ATR w | |
A S N \ SERVIE 5| |
1
NORMAL (Avg. widlh ,1037) ’ /__ N otos fostonad & | b}\J 1 (?._ _— . _?__
o s b et o |
COMDENSED (Avg. width .0B5") pan head self—tapping screws WP I CA L M O U NTI N G FO R W I DTH S O F 2» TO 3n :‘FD——L.:— U0 | Fedrawn i AutoCAD -
*Average widths listed include spacing ) 17501 —79 | Radrawa
between letters. TYP I %?QLP'\A%LI;?TI N G ON VERTI CA L‘ P I P E ffcl.r)— & ?::L:L 70 | Add Table 3 and Note
' ; \ ' o DAW
) . i 1 i @ ALWAYS THINK  SAFETY
'?’llzlgit:ggv’;gt;;:ioi?ne vt Laminated )\l E /8 arill (typ.) /l \-Provide No. B cadmium UNLTED STIES
f 1 plated, pan head, self— DEPARTMENT OF THE INTERTOR
A 1 AIR VENT L& S DRATIN—1— i | | tepping screws (iyp.). U OF LA
' 7 z i STANDARD DESIGNS
T 'l :
)\( E ! ! STANDARD NAMEFLATES
e v of Wl o b ooty 0025 Vs Loy ol prigny o e R e . || |
or lettering sizes up to and including . For late and fiush with ~ !
larger letering, groove widih to be approximately ‘nameplate befors spoxy hardens nameplate before cpory hardens R - it T e Lo
one—ten [+ eLter sizZe. -
' TYPICAL MOUNTING TYPICAL MOUNTING 1 _ ooy DMBSAKEMS____ oo bRt
LETTERING DETATL ON CONCRETE WALL ON HORIZONTAL PIPE “U”M (p) » tobap Reionse 12,07-a | FoREoAEOUE oveitn 54 106 208
, FOR WIDTHS OVER 3 R o A
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N NONRESTRICTED

by LG n,-A '.~'Ao-f u.f{r‘ ! ;__ - AD:',u‘{A'd_' o
| I
L Lap splice L. Lap splice
length OFFSET 3" 70 67 tength

NOTE TO DESIGNERS AND DETATLERS: This delail may not be appropriate
for tension areas of shaliow structura! members. If in doubl, use
detail for offsetl greater than 6.

—4 MEMBER THICKNESS

RESTRICTED MEMBER

THICKNESS

OFFSET GREATER THAN 6"
NONRESTRICTED MEMBER THICKNESS

FILLET 1'-07

OR GREATER

FILLET LESS

THAN 1'—0"

TYPICAL. CORNER DETAILS

OFFSET GRFATER THAN 6”7
RESTRICTED MEMBER THICKNESS

TYPICAL OFFSET DETAILS

Second stage or
blockout concrele

Cover —=

RECESS LESS THAN 3" DEEP

Second stage or
blockout concrefe

r Cover
. _-D c T N

Symmetrical about §—=

Lap splice length .-
RECESS 3" 1O 6" DEEP

NOTE TO DESTGNERS AND DETATLERS: This delai! may not
be appropriate for tension areas of shallow structural
. members. If in doubt, use detail for recess greater than 67,

Second stage or
blockout concrete

RECESS GRFATER THAN 8"

TYPICAL BLOCKOUT RECESS DETAILS

{ Second stage concrete shown J

Edge bars acrass
thickness of member
to be same size os
correspending wall
or slab bars
but not less than

#5 bars.
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s
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N
[AY

LT
L

<d ~
) % ﬁ'f”(ﬂfp)

Corner

L

Tie

bars

X

Pﬂ
Tie bars /(
8= 8g but not less than 24 inches
Tie bar L gocn ouin)
SECTION A—-A
OPENINGS
TABLE FOR ADDITIONAL REINFORCEMENT
MEMBER
THICKNESS | TAF BARS § EDGE BARS | CORNER BARS
less than 9° None 1 -—-ctn 2 — #4 cir.
9 thru {'—6* None 2—-(1ef) 4~ (2ef
1 —7thru 3-0"|#4 @ 10| 3 — eq. spc.| 4 — #4 (2 sf)
Ovar 30" 6 @ 1-0| Spc. ® 10| 4 — #5 (2 of,
Omit edge ond tie bars along sides of openings where dimension
is less than 1°—6°.
Omit corner bars af sides of openings adjocent fo floors, walls,
or beams. :
Omit corner bars Iif both dimensions of cpening are less
than 1—6"7,
RECESSES ¢

Use corner bars in face of recesses deeper than 47 If either
dirnension of recess is equal o or greater than 1°'—6"

ADDITIONAL REINFORCEMENT
AROUND OPENINGS AND RECESSES

ABBREVIATIONS :
bf = bottom face
tf = top foce
nf = neor face
ff = far face

ef = each face
if = inside face
of = outside face

UNLESS OTHERWISE SHOWN ON THE REINFORCEMENT SPECIFICATIONS DRAWINGS, THE DETAILS AND NOTES SHOWN ARE
MINIMUM REQUIREMENTS AND TYPICAL FOR ALl REINFORCEMENT DRAWINGS THAT REFER TO THIS DRAWING

" STANDARD HOOKS :
1. 180—degree bend plus 4dp extension, but ot less

br = bottom row
ir = top row

nr = near row

fr = far row

er = eoch row

Ir = inside row
or = pulside row
mr = middie row

bl = boftom layer
Y = fop layer -~
ml = middle layer
ns = near side

fs = far side

es = each side

ew = egch way

ec = egch corner

GENERAL NOTES!/

than 24 * at the free end of the bar.

2. 90—degree bend plus 12dy extension ot free end
of the bar,

STIRRUP AND TIE HOOKS :

spc. = spoce or Spaces

eq. spc. = equally spaced, equal spaces

dp = nominal diometer of reinforcing bar

uv = uniformly varying lengths of bars belween
lengths shown

&l = clear

cir. = cenfer or centers

add’l = additional

P4 = development length

SYMBOLS :
Bors shown thus :E\,#’sm -0 or::E\-}‘GGB
indicate a group of the same size bars eguolly spaced.
o—— An open circle at the end of a bor indicates o
bend with the bar tumed oway from the observer.
o—— A closed circle at the end of o bar indicates a
bend with the bor furned towards the observer,
Splices shown thus ==——o—— indicale a lap splice,
nof a bend in the bar.

—- Mechanical splice

DIMENSIONS :

Dimensions are to the cenleriine of the bars except for
embedment of hooks, which ore dimensioned to the
outside of the bar.

Clear cover dimensions are marked “cl.” and are
dimensioned fo the outside of the bar.

COVER :
Place the reinforcement so thut the clear distonce

between face of concrete and nearest reinforcement

is 14" for #5 bars and smaller, 2° for #6 bars
through #8 bars and 3” for #9 bars through #11 bars.
Provide 3* clear distance from Face of concrete for all
bars when the concrete is placed against earth or rock.
Clear distance is to the design dimension Iine.

Reinforcement poralletl to construction joints shall have
a minimum of 2" e¢lear cover.

PLACING :
Reinforcement al small openings {max 1°—67} in walls
and slabs may be spread apart not more than 1.50
times the bar spacing.

Reinforcement shall be adjusted laterally to maintain a
clear distance of at least 17 between the reinforcement
and keys, waterstops, anchor bolts, form tles, conduits,
and other embedded materials. In heavily reinforced
areas, relocation of the embedded material or culting
of reinfarcernent must be approved.

When bars are benf due to offseis less than 37 and
recesses less than 3* deep, the slope of the inclined
portion must not exceed 6 fo 1.

Reinforcement paraiiel fo anchor bolts or other
embedded material shail be placed to maintain a
clear distance of af least 1.33 times the maximurn
size aggregate.

SPACING :

The first and last bars in walls and slobs, stirrups in
beams, and Fies in columns are to starlt and end of a
maximum of one haif of the edjocent bar spacing. The
minimum edge spacing shall be the smaller of either
2.5d, or 0.5 of the adjocent bar spacing. For 9 through
#11 bars where minimum centerline bar spacing is 6"
and the lap splice lengths requiring staggered plocement
shown in Tables 3—60 ond 4—60 ore used, the
minimum edge spacing shall be 3%, .

ACCESSORIES
Bar supports, spacers, and ofher gccessories ore not
shown on the design drawings. The recornmendations
of the ACT Detailing Manual—2004 (SP—B6}, or
other approved supporting systerns may be used.

DRAWING REFERENCES :

Numerals in parentheses () following notes and
section letters or numbers indicate the number of
the drawing upon which the section or detail is
shown; for example (524} denoles Drowing No.
557-D-524.

1. #5 bar and smaller, 80 -degree bend plus 6dp

extension at the free end of the bar.

2. #8, #7, and #8 bors, 90 —degree bend plus 12d),

extension at the free end of the bar.

3. #8 bars ond smoller, 135 —degree bend plus 6dy,

extension at the free end of the bar.

qutension
xtension
P("g’:g’”'!e*ﬂ' P]*{xfens fon
180"

g0 135°
TABLE OF PIN DIAMETERS IN INCHES

BARND. |31 4] 5] 617188176111
dard

Standard | 24 5 |331+3| 54| 6 [9410412

Stirrup and)

tie bonds | 13| 2 | 24| #3}53| 6

REINFORCEMENT DOWELS :
Doweis indicated on the drawing, such as #8(d),

shall be embedded a length equal to €a and shall
have a projection equal to that required for lop
splicing to a bar of the same diometer.

PLAIN DOWELS :

Plain dewels across contraction joints shall be smooth

bars uniformly coated with a film of oil before
concrete placement. Viscosily of the oil shall have o
SAF roting of not less than 250,

CODE AND DETAILING REFERENCES :
ACI Building Code Requirements for Structural

Concrete (ACY 318—-05)}.

ACI Detailing Manual — 2004 (SP—66)

NOTES TO DESIGNERS AND DETAILERS :

Splice lengths shown in the tables on this drawing are for

Class B tension lap splices in vccordance with ACT
318-05. Assumed conditions for these tables in

addition to the requirements shown on this drawing ore

uncoated reinforcement, normal weight concrele, and
the transverse reinforcement index (K ) equal to zero.
Splices or development lengths other than those shown
in the tables must be detailed on the reinforcement
specifications drawings.

Some factors which require additional consideration are:

Bearns or columns with ties, lightweight aggregate
concrete, epoxy—coated reinforcement, excess
reinforcement, bors in compression, bundled bars, and

special seismic provisions per ACI 318-05 (Chapter 21

— Special Provisions For Seismic Design).

The centerline to centerline spacing requirements shown in
TABLES J—-60 and 4—60 shail not be used when using

erack control criteria for beams and one—way siabs

described in ACI 318--05, Section 10.6.4. The spacing

requirements shall be calculaled using Eq. 10—4.

Recalculation of lop splice lengths and development
lengths may be required for changes in combinations of

controlling variables per ACI 318-05, Sectien 12.2.

tap splices and development lengths for horizontal bars in
walls are designated as top bar splices and development

lengths unless otherwise noled or detailed on the
reinforcement specifications drawings.

Development lengths for deformed bars in tension

terminating in a standard hook shall be coleulated in

gecortdance with ACT 318—05, Section 12.5, In cases
where o restricted member thickness does not allow for

the fuil development length, the designer shall use a
reduced tensile capacity

1/ Unless otherwise shown on the reinfercement specifications drowings or this drawing,
follow the recommendations established by the ACI Detailing Manual — 2004 (SP-66).

SPLICES

The minimum length of lap for splicing parallel bars shail
be as given in TABLES 3—60 and 4—60.

Staggered splices shall be separuted to give 12 inches clear

. between ends of adjocent splices.

Bars spliced by noncontact lap splices shall not be spoced D
transversely farther apart than one—fifth the required
fop splice length, nor 6~ on centers.
When reinforcing bars of different size are to be spliced,
the length of lap shall be governed by the smaller diameter bar.
Splices ore to be made se that the required clear
distances to face of concrete will be maintained.
f'c = 3000 psi TABLE 3 — 60 fy = 60,000 psi
Bar size MINIMUM LAP SPLICE DEVELOPMENT LENGTH
No. #xe € to € | LENGTH (TNCHES) 8 (INCHES)
1P (5M) BAR SPACING ToFP OTHER' TOoP GTHER
{INCHES) GARS « | BARS | BARS » | BARS
3 (10) 3 17 16 i3 12
4(13) 3 23 18 18 14
5(16) 4 28 22 22 17
& (19) 5 34 26 26 20
7 (22) [ 48 38 38 29
8 (25) & 56 43 43 33
g (23) 7 63 49 43 38
10 (32) a 71 55 85 42
11 (36) g 79 61 61 47
9 (29) & 53 xr | 4G ¥+ 48 35
10 (32) [3 75 % | 58 = A8 45 ¢
11(386) 5 g3 | 714 71 55
f'c = 4000 psi TABLE 4 — 60 fy = 60,000 psi
Bar size MINIMUM LAP SPLICE DEVELOPMENT LENGTH
No. #++ Eto € LENGTH (INCHES) £ o (INCHES)
TP (Sh) BAR SPACING TOP OIHER T0P OTHER
(INCHES) | BARS + | BARS | BARS + | DARS
3{10) 3 i6 16 12 12
4{13) 3 20 16 15 iz
5(18) 4 25 19 ig 14
6 (19) 5 29 23 23 18
7 (22) [ 43 33 33 25
&8 {25) & 492 37 37 23
9 (28) 7 55 42 42 33
10 (32) a 62 47 47 37
11 (38) 9 £a 53 53 47
9 (29) 3 55 #+ | 42 42 33
10 (32) 6 65 ++ | 50 +* 50 39
11 (36) 6 80 ** G2 #+ 82 48
TABLES 3—60 and 460 generaled using ACI 31805 fq. 121
* Top bors are all horizontol bars so placed that mare thon
12 inches of fresh concrete is cast below the development
length or splice. (See NOTES TO DESIGNERS AND DETATLERS)
*+ Splices must be staggered. 8

#+#+ IP = Inch—Pound Boi Size Designotion,
SM = Soft Metric Bar Size Designation.

=

7-23-07 | REYISED TO CONFORM T0 ACY 318—05. ADOED THREE NOTES TO NOTES TO

0 - 18, .| DESTGNERS AND DETATLERS, OTHER MINOR REVISIONS
E—1-03 |REVISED TD CONFORM 70 AGT 3 {808, REVISED STMBOLY, SPACING, -

b~ Az, pe |NOERD 10 DESTGNERS AND L .I?EFAILERS. "ADDED SOFT METRIC BAR SIZES IN,

&-1-97 |COMERTED 10 AUTOCADD DRAWING. REVISED TO CONFORM 10 ACI 318-95.
a - 6P6 OTHER WINOR REVISIONS.

2-29-92 | TOP BAR DEFINITION REVISED AND MINOR PUNCTUATION REVISION IN
8- ROA PLACING NOTE

12-7—90 W 103 NEW DISAFTING STANDARDS, REVISED CONCREIE COVER, NDTES

TO DESIGNERS, TABLES, REINFORCEMENT AROUND OPENINGS, AND OTHER

D= JDS. | MINOR REVISIONS. REVISED TG CONFORM TOACI 31889,

9—77—84 | REVISED PIN DIAMETER VABLE, REFERENCET THE ACT DETATLING MANUAL
L — NFP DG | 1980, ADDED NOTES UNDER FIACING AND STANDARD HOOKS.

12-8-76 | MINOR REVISIONS
- WRW

ALWAYS THINK SAFETY
- UNTIED STATES.
DEPARTMENT OF THE INTERIOR
BUREAL OF RECIAMATION
STANDARD DESIGNS
GENERAL NOTES
AND MINIMUM REQUIREMENTS
FOR DETAILING REINFORCEMENT
DESIGNEPM.F. WARD J. G. STARBYCK  TECHNICAL APPROVAL __E D MORGAN
ORARN_ M, CARPEELL SugmITIED  WACK W HILF
CHECKED ___ GAYLE A ERTCKSON APPROVED 1. 6. ARTHUR
ACTING DIRECIOR, DESTGN AN CONSTRUCTTON

LE PATH: L\Admin\ Drowings\ 40—}
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pm—

Fence fength less than 50—
k,\x_l'

Line of fencing B L

Fence length greater than 650"

- € of single circuit transmission/distribution tine

arlce fength lesy than 8507

L 200-0

200-0

Area of required
fence grounding.
(See Note 1}

TRANSMISSION LINE ROW — TYPICAL

/Woad or meta! post
Chain tink gate DQ;"*
yan L __(3) Nete & (pical)

and closing of gate

Wrap at ieast two (imes around pole
with sufficient slack for opening
and closingof gate

f Barbed wire gate

DETAIL A’
GROUND ROD INSTALLATTON METAL FENCE POST

e

TR

ITT] i

To ground rod

DETAIL B’

(NOTE 14)

Wood gate stay /— Wood or metal post
‘\* [ wire foop

[

=
\

g S

r
\

Gate c:’oser,/l

-

&

]

Nete 6 {Typical}

SV -

] Wrap at .'easl-t two times araund pofe

H — with sufficient stack for opening
_:. ]

“‘“\_\
/

Note 6
= fhpical) —w——Wire stays —w

1l
& i
Note 7. i “—— Grotind rod

(Detail 'A%}

BARBED WIRE FENCING W/
CHAIN LINK GATE

o
l:‘ i |:| T

See Note 7 T

&

L] Ground rod
(Detait 'A’)

BARBED WIRE FENCING AND BARBED WIRE GATE

/——@ Note 6 (Typical)

T .Y

|

=

40~D—-E376. MR 5.LWG
DATE AND TIME FLOTTED

SHRCENELR, PLOSO0R0:290:55

AutaCAR Rel. 16.05
PLOTTED &Y

CAD FILENAME

CAD SYSTEM

DCRAWFOR

I ~— Ground rod
(Detait A"}

CHAIN LINK FENCE GATE

| 1-0 Min.

77

‘aod or metal post

—{Z) rote 12

3} Note 6 {Typical)

Ground rod
(Detait ‘A’)

CHAIN LINK FENCING

/—@ Note B (Typical}

I

]
i
1 —ood or mefal post

o]

= MNote 12
Lt |

a1

B A3} Note 6 (Typicai)
R | ) LT
=0 Min

Ground rod
{Detail 'A%}

WIRE MESH FENCING

LIST OF MATERIALS

I.’GSM DESCRIPTION

Copper—clad steel stranded cable, 7 No. 9 (11,/32%)
Copper—clad steel stranded cable, 7 No. 5 (37167}
Compression—type ground connector

Exothermic welded ground connector similar to
Cadweld or ThermOweld

Flexible copper braid

Bolted ground connecter similar to Burndy type
GAR or GA—H. .

Wi || @ ;| A (el

Ground rod, 10°%x3/4", copper—clod steel

SYMBOLS

Indicetes ground rod instaliation.
TIndicates ground connection.

NOTES

1. Ground oll fencing located within 200 feet of fransmission
line center tine as shown in plan. IF fencing is interrupted
by a gate, ground fencing and gate as showsn.

4
.

2. For fences less than 650 feel, provide o ground at each end
of the fence.

3. For fences longer thon 650 feel, ground each end of fence
ond provide a fence ground where the fence—run crosses
the areq of required grounding.

4, The maximum interval between ground connections is 650 ft.

5, Non—continuous intervals of fence run shall be grounded at
each end of the continuous interval, Ground wire jumpers
11/32-inch (7 No. 8) may be provided.

6. All grounding connections shall be s close as possible to
the fence post.

7. Where a ground rod is located near a gate or a gate post, the
fence shall be grounded around the gate opening to the fence
on the opposite side with o /16" (7 No. 5) copper—cled
steel stranded ground cable.

8. Ferice grounding shall not be connected to the existing
transmission line grounding system.

9. Ground all gates or each half of ail deuble gates to the gate
post with flexiblé braid.

10. Ground cable sizes Iisted are minimum size allowable.

{1. This drawing does not apply to switchyards and substotions.

12. Weave ground cable thru fencing and attach to fence with
ot least three (3} connectors,

13. Att ground connectors shall be UL Iisted.

14. Grounid alt metal corner, end, and gate posts directly te
ground rod-

Rev REVISED TITLEBLUCK; ADDED REF. MATERIAL LIST AND ITEMS; SPLIT
2004-09-30 |'DETATL B’ INTD TWO GETAILS; DELETED 'BARBED WIRE FENCING',
B lp_ 4 g 7 |'SIEEL FENCE POST, 'TUBULAR POST FENGING', & "WOUD POST GHAIN
LINK FENCTNG' VIEWS: ADDED NOTES 11—14.

Z-7-98 REDRAWN OM AUTOCAD REL. 12 REVISED NVLE BLOCK , AND MADE
0~ T. L. W | MINOR REVISIONS

F—18-90 AS BUKT BY 330, LIR. 5-31-89

0 — M A M

F-65-83 REVISED TITLE BLOCK
0 -0 A G

3I-31-B1 AQDED NOTE 11
o — D A G

ALWAYS THINK SAFETY

UMITED STATES
DEPARIMENT OF THE INFERIOR
BUREAU OF RECLAMATION

STANDARD DESIGNS

TRANSMISSION LINES

FENCING WITHIN RIGHT-OF—HAY
TYPICAL GROUNDING DETATLS

DESIGNED .. EUGENE A, MOLSEY, TECHNICAL APPROVAL R R FILIENSERG

pRAwN _h VEISOM SuRMTIED £ M. TOMSIC

CcHECKED D CREEN LBKIRKPATRICK ppprovep _ Wm. . GROSECLOSE e
AGTING. DIRECTOR GF DESTON ANG CONSTRUCTEGH

GERVER, mmmse‘)qam for JULY 15, rw?l 40—D~6376
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Paint grea 3—0x3 -0 on concrete, symmelrical
ghout € fadder, in occordance with painting
tgbulation in specifications

Use two or more ladder sections when
the required length exceeds 13 -0 N

/-«Symmefn'cal about € ladder
. 74
Anchors not shown | /—E" Dia. rod
f%”.‘?adl’us:\) ﬁv "y ] L
. r i i ]
R Y v =
L R - P o BT
A e
Cancrete canal fining S e e et L e e ’_‘J R "-I
; Anchors not shown Lining thickness
1. i SECTION A-A
(=] LADDER RUNG DETATL

<

\See Detail A

INSTALLATION DETATL

€ Anchors ) '*j ‘“] _—

__'_y\__.l_ et s
- o NOTES
€ Anchor bolt b " e bh ical
Ladders shall be installed on sides of canal when the vertica.
Bar 2x% (not shown) Anchor af center of fadder if % o lining height is 2—6 or greater. :
7 sections .'onge{' thon € —4 g “ Ladders shall be located opposite each other at 750 —foot
(For ladders with 5, 7, or 9 ) i intervais along the canal and upstream of structures as
ﬂ/ . | rungs, offset anchors 5 nches) »-L, - i direcled.
— A o ——— \ i - @ Ladders shali be Fabricoted from oluminum alioy 6061, T6
N/ SRR ] - I B - unless otherwise specified. See specification poragraphs for
o Ml e 0T L . : J & S J protective coating requirernents.
Provide PVC sleeve and washers lo = & Lodders shall be anchored to the conal lining with
prevent contact between the fadder ~t = corrosion—resisting (stainless) steel expansion anchors. See
and stainless steel anchor bolls | . specifications paragraph for anchor, PY( sleeve, and PVC
DETAIL A - R b ) washer requirerments.
1] o
€ Anchors OO | R S

.

(See notes) ‘|‘|—"’“""“|‘[ ) L
NS ©
T REVROL [ 72320035 | REORAWN [N AUTOCAD.
-~ © 210 uea

1-ig~20 AS BUILT BY 330, LTR. 5-J1-88.
0 — MA M

LADDER SECTION THIS DRAWING SUPERSFDES
DRAWING 40—-D—6112
& ALWAYS THINK SAFETY

UNWITED STATES
DEFPARIMENT OF THE INTERIOR
BUREAU OF RECLAMATIGN

STANDARD DESIGNS

-~ SAFETY LADDER FOR
CONCRETE LINED CANALS

pesicnen _ DR HAIDER | _ _ TECHNICAL APPROVAL _ J. & JOHNSON _ _ _ _
prAuwN _ D £ BINGAMON SUBMITTED .. W L LONG, B FERRESE
cHECKED . o £ JORNSON | _ arpRoveD _ B EMELLIN
. CALEF, WATER DONVERANGE BRAMCH
[CAPD SYSIER Icaoo FIL
| Autocap vel_15.06 £0-0-6450 DWG
DENVER, COLORADO JUIY 16, (575 I AD—D—B460

5 . 4 3 2 1
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4

32

o}

)
]

-5 Equadl spoces

YNt
SN

12 (£4) |
) + 1Z (£:5)

QK
N

N\
A

\,_
(R
D

14 Mox.

7 R Fillets

1
8
it

7 Spaces @ ;,—’

9 (24

17 Max.
2 R Fillets

v
BMm..

6 (+3/

6 Spaces

)I
Lo

~lo
H
L
‘-...*8 .
ole

rj‘paces (-4
SOEES XN

-

NOTE
Tips of fins may be rounded

provided they meet the
. minimumm dirensions shown.

£~15-02 | FEDRARN 70 NCILDE 12° TWPE

AS BURT & 30X LTR, T-5-87.

PVC WATERSTOPS
8" TYPE, 9" TYPE AND §2" TYPE |

B Xx1n
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NOTES

1. This drawing applies to buried conduit runs in new
instaliations.

2. Plastic—coated, rigid—steel (PCRS) or HDPE conduit, or
if installing one single—cenductor cable per conduit, use
Schedufe B0 PVC or HOPE conduit. Note, |—phase circuit
may be installed in PCRS conduit provided that the phase
conductor and its neutral are run together in the conduit,

Bushing
(Mote 10)

—

Power Cab!e—i:—f

3. Affer cables are installed, fill entrance with a sealing

mafterial,
Conduit - 4. Miaimum bending radius shall be 12 x the diameter of the
(Notes 2 & 4} conduit except iF fiber cable is installed in conduit, min.

bending radius shail be 15 x the conduit diameter.

5. Metal conduit riser, Ground in accordance with standard
drawing 40-D-4334.

(Note 2) ) 6. Conduif clamping in accerdance with dwg. 40-D-7094.
Crouse—Hinds Type HUB, or equal,

=/=l=

™~

&, Conduits to be buried of depth indicated wherever possible,
DETAIL 8 thus keeping conduifs ahove the ground mat cables.
Bushing (TERMINATION AT TYPE “C" For conduits greater than 1.5" IPS, conduit burial depth
CABLE TRENCH)} can be greater to aecount for bends. However, do

(Note 10) not place warning tape greater than 18" above conduit.

Apply grout (for 9, Where using HDPE conduit, provide coupling to transition

core—drilled openings). to steet equipment/cabinet conduit risers; Or, fransition
from PCRS to GRS risers, if specified or desired,

10. For metol conduil, use grounding—type bushing. Use
No. 4 AWG stranded copper cable te trench ground or

DETATL A . ) ) ) . ground mat.
i (TERMINATION AT TYPE "4" & "8" '
CABLE TRENCHES) : REFERENCE DRAWINGS

FYEICAL GROUNDING DETATLS _ . _ 40-D-4334

CABLE TRENCH — TYPES "A" & "B" — OUTLINE
AND REINFORCEMENT _ o e £0-D—4632

CABLE TRENCH — TYPE "C" - QUTLINE
AND REINFORCEMENT e — o e — 40--D-5350

CONGUIT CLAME AND SUPPORTS — TYPICAL DETAILS .. 40-0-7084

To Box Mounied . Fquipment Cabinet "“"\_-
ort Structure ———a _ Stee!
Structure

) Threaded Hr.‘17b —
Notes 3 & -_—_

Conduit Support Cu‘ampf/ (Notes )

{(Note 8)

Conduit ——
(Note 5}

Canduif —
(Note 5)

Yard
(’* Gravel Surface

Finished
Subgrade —\
&
Note 9 (imii)
] Compacted Backfil!
12" min. Warning Tape
= Conduit (Notes 2 & 4 —2" min of sand packfil!

= (Notes 2 & 4) around conduit
g{@»ﬁ/{é\\gf/ . REV MOl Z008-05-11 | ADDED HPOE CONDUIT (REVISED NOTES 2, 5 AND ADDED NOTES 8, 10} ADBED

p- TLK HOVE 8; OTHER MINOR CHANGES. (—88430: OR.C.)

Rev 2005— 1028 | REVISED TITLE BLOCK AND NOTES 4 & 5, ADDED NOTES € & 7, QWHER
g - & G, PE | MINOR REVISIONS. N {O.RC.: D-8440)
DETAIL C - DETATL D DETAIL E @D ALwavs THINK SAFETY
UHITED STATES
(TERMINATION AT STRUCTURE) (TERMINATION AT ELECTRICAL . (CONDUIT TRENCH)} GEPARIGENT OF DiE o
EQUIPMENT CABINET) (Note &) STANDARD DESTGNS

SWITCHYARDS AND SUBSTATIONS
ELECTRICAL INSTALLATION

BUIRED CONDUIT
FOR LOW VOLTAGE CABLES
oesoven _ G RC TecH, APpRguar b GAMUGTELLG L
oRawn_ _ BRC_ suamimEe - - L GAMUCIELLG L
crgprey_ _ERUNGLEY | _ _approven . _VENOKES R
CHIEF, FLECTRCAL SRAWCH
R e o T 2 ™ 40-D-B576




40-D—6591
J[ 27 Nipple to suft with
Brill for 3 "—coupling regmed inside edges
) : with chase nipple.
2¢"Std. pip Weld all oround FDLA Type fitting
. ) (Unless otherwise
L/’ Face of wall or € of adfacent pipe quardrail ) 30 Expansion specified)

For in and out
installation

eve bolt W

8'—0" Max, between
guardrail posts

8 —0" Max, between
guardrail posts

909 LR, Std. butt
welding elbow

I
Ay

4

{_Ei‘

|

|

E

14~ Std. pipe Tep of concrete

t

3 €

LL—?%" Std. pipe /—}

1
|
)
]

LB Type ﬁft.t'ng—s‘

‘2— Typical returm or
typical end post

Coordinate with electricol installations

,?’—2"i?‘—2’
1§

o 't i elijle I
Top of concrete See Detail 2 (For slabs 1'—2" thick TO PIPE TO WALL []2 i 1

7 See Detail 1 l

1

3—g~

Top of concrefe—\

or greater) |
See Detail 3 (For slabs less .

[ :| [ j_/ “[r than 1'=2" thick) «
i TYPICAL CHAIN DETAILS Lz
, o e oD | TYPICAL LIGHT POST
- DETAIL 1
TYPICAL RETURN TYPTICAL CENTER FPOST TYPICAL END POST '

SIDE MOUNTED PIPE GUARDRAIL

24 Std.pipe

1e : -
12" Sta.pipe Note A: 3¢ Galvanized chain with maximum sag of 2 —inches.
Provide “S" haok and heavy duty swivel snap ot one

‘EEL_::“_W{( T end. Weld single chain link to opposite end.
€ Guardrail \T )

? w \ SECTION C—C

90° L.R. 5td. butt

ogn welding elbow ) _
NOTES

i ; 44 ’ 45 Not all infermation shown on this drawing may be needed
+ - ™ ™ for every job. Use information on this drawing as required.
Tap of concrete , ; Galvanize oil ferrous metaiwork after fabrication. FPrevide
, " P 2 € Std. pipe M9 € Std, pipe vent hotes us required in bottom of pipe.
14" Std. pipe | I Top of concrefe All material is steel unless otherwise noted.
Ll H Splice quardraii as required with splice locks. Provide spiice
G =~ N tock suitable for expansion joint at 50 foot centers
4 ! O maximum and at expansion jaints in concrete.
™ 1 : ™ Contractor determines guardrail lengths based on dimensicns
£l - I flg" Pi. b —~ SRS SN ) IO o R PPl . of structures. See struclure drawings for location ond extent
EZ L] I e S Il s of guordraiis.
S| e e A I - A s|gof vf Bop— il e Grind all welds smooth.
g K@) c|“ \L ) H V == Y, b :! — v Datails, welds, and other connections shown are typleal for
- tul g | N all simifor conditions.
/—Provide post 1°—=07 from 1 X —
all khorizontal bends . =
- " & 14 o 57 P
€ 2% Hole in plate for 8- € § x 4" Headed g"
§ ¥ expansion archo concrete anchor
TYPICAL GUARDRAIL DETATL 2 DETATL 3
HORIZONTAL BEND pafen o
{For slabs 1'—2” thick or greater) (For siabs less than 1 *—2" thick)
o | ® a ® - 11—4-99 i MINGR REVISION
P =1 g 2
o o
Mk e |2~ €5 ALwAYS THINK SAFETY
s | mF ” . >
-] ey . ”!’—*L_é. @5%”’5 @ Holes in plate for - o~ £ 3% x 47 Headed ) , TRITED STATES
515 Parg”x 0-g § % expansion anchors 5|5 ‘ DEPARIMENT OF THE INTERIOR
RS X [ IV - concrete anchor BUREAL OF RECLAMATION
o | e -'J*-'_' ; e - BT STANDARD DESIGN
——Bor " x0-9" MISCELLANEOUS METALWORK
;E ] e
is I & SIDE MOUNTED PIPE GUARDRATLS
i 3
£ Std. p.l'pe.—S_—i N
SECTION A-A SECTION B—8 GHECKED - 2 S =5 — G B BT AT
TENVER, COLORADG ~ARUARY 8, T99F A0—-D—B50 7

34




40—D— 5 4 3 2 1 35

8'—0" Max. between _,  8'—0" Max, between .
| I guordrail posts r guardrail pests 20° LR Sid. butt
| welding efbow

§ "¢ Expansion 8y
S § s eye bolt - %

Face of wall or € of adjacent pipe guardrail 24" Std, pJ'Pe-lEi
ar l g~

3 Nipple to suit with
reamed inside edges

Drill for §"—coupling
with chose nipple,
Weld all around

FDLA Type fitting

Coordinate with electrical instaliations

I 1
™ . oy - il I <] (Unless otherwise
:i ‘ 13~ Std. pipe - m htd 137 5td. pipe-  specified)
i :: h [ ["1 = For in and out
J g i instaliation
Pl 3 — 2 r See Note A
Top of concrete 4 ﬁ Top of concrete ! Top of concrete
X v 13~ Std. pipe ] L P |
i1 LI | Tyvpical return or v 2
| Ypical end post See Detail 1 I I | Coupling , or elbow
" . - hub, as required
i To PIFE TO WALL 7
TYPICAL RETURN TYPICAL CENTER POST TYPICAL END POST TYPICAL LIGHT POST
DETAIL 1
TOP MOUNTED PIPE GUARDRAIL _ TYPICAL CHAIN DETAILS
AS REQUIRED
m Note A: §“¢ Golvanized chain with moximum sag of Z2—inches.
- Provide “S* hook and heavy duly swivel snap at one

» end. Weld single chain tink to opposite end.

b3

T

©

g

N

¢ i T i ) /- Gafe or walkway side
r $0° LR, Std. butt B 8"
1-p” | welding elbow e 240 247 ,5» NOTES
- } -— 24 Std.pipe Not all information shown on this drawing may be needed
€ Std. pipe and for every job. Use informatien on this drawing as required.
b4 [ I 43 8 vent hole ] L2 "%1 7 » . Galvarize all ferrous metalwork after fabrication. Provide
. ; ! 13" Stdpipe vent holes as required in bottom of pipe.

All material is steel unless otherwise nofed.

14" 5td. pipe e \ | [ j € Guardrail Splice guardrail as required with splice locks. Provide splice
~ &— e — fock suitable for expansion joint at 50 foot centers
T N . 2 3Pl . maximum and af expansion joints in concrete,

£ D g : € Guardrail Contracter determines guardrail lengths bosed on dimensions
£ >_ W . - of struclures. See structure drawings for focation and extent
g Ry -—Eg—}i W Hole in plate for of guardrails.
2 has ‘¢ expansion anchor — i Grind all welds smooth.

. © Edge of concrete SECTION B 8 Details, welds, and other connections shown are typical for
g ™ f— g @l similor conditions.
/——Provrde post 1°—0" from SECTION A"""A

ail herizontal bends

TYPICAL GUARDRAIL
HORIZONTAL BEND

e-17-02 ADDED ANCHOR T0 SECTION A-~-A; CHANGED GUARDRAIL HELGHT FROM
2= M.R.C. J-5"TO ¥'-5"

ALWAYS THINK SAFETY

BUREAL OF RECLAMATION
STANDARD DESTGN

MISCELLANEOUS METALWORK
TOP MOUNTED PIPE GUARDRAILS

I




40-D—-6602
Note A: 7 inches unless noted otherwise on structure
drawing.
€ 4 '# Hole in bent pl. or angle
for §9 expunsion enchor
-
f-ge o 4
I 2 4
I 24 i T e 3
= - S
- - T -y .y
ﬁw* See Note A |
AN . 5 4@ Galvanized chain with “5" hook
— O o'.' u A 147 Std. pip and heavy duly swivel snap at one
2 o ¥ end, weld single choin link to opposite
¢ “ f ; ost
4 P o-o-e-o) Saftey step Y 14" Std. pipe Chain, See S P
" Detail 1
80° LR standard DETATL 1

butt welding elbow
| \—— Top rung flush with landing SECTION A—A

B
/ /— Tap landing ) SECTION B—B

2" Typ- |
T“" |
il
K3
[e]

8'—0% Max. between supports

NOTES

All material s steal unless otherwise nofed,
e e — __,’{EI E}] Details, welds, and other connections shown are typical for all

1 u U similar conditions.

w . ‘ Dimensions shown are typical for similar details.

|.~—-1%" Std. pipe Galvanize all ferrous metalwork after Fabrication. Provide -

' vent holes as required,

Equal rung spacing @ 1°-0" Max., 10 Min,

n
E Controctor determines length of ladders and rung spacings
& based on elevation difference. See structure drawings.
3 Grind all welds smooth,
©
o
°
3 b Lo
B
£
. ™ i
g
o
1
©

t
N B - Boftom landing
) [ @ ALWAYS THINK SAFETY

e UNITED STATES

S DEPARTMENT OF THE INTERIOR

= = BUREAY DF RECLAMATION

s )=

o ‘4|: STANDARE DESIONS

o

© LADDER — TYPE 3 _ MISCELLANEOUS METALWORK

LADDER — TYPE 3
CESTONED _ A-M JUCKER TECH. APFR._ LG GRABER
ORAWN_ A M TUCKER SUBMIITED . VAMES W RILL
crEckep . I £ SAGUSKY,/0CD_ _ APPROVED. _ JOHN D SMART  _ _ _ _ _ _ ]
CHICF, CIVIL ENG, DIVISION

CADD SYSTEM CADG FILENAME )
DENVER, COLORADO JANUARY 8, 1993 4D_D_6602
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40-D—7012
GENERAL NOTES
UNLESS OTHERWI'SE SHOWN, THESE NOTES ARE TYPICAL
FOR ALL DRAWINGS THAT REFER TO THIS DRAWING.
ABBREVIATIONS EMBEDDED MATERTALS

Ei. = Elovation WSA = Watersiop——Type A Bafere placing concrets, care shall be token that all smbedded

HP = High point WSB = Woterstop——Typs B ftems are in poaltion ond securely fastaned in ploce. Anchor

LP = Low point WSD = Waterstop——Type D bolt iocationa and settings are shawn an the structural stesl,

WP = Working point WSE = Waterstop——Typa E miscalianeous metal, concrets, and equipment drowings.

bf = botiom face WSF = Wuaterstop——Type F Condults and grounding cables ara shown on the manufacturer's

af = each foce WsG = Walerstop——Tipe 6 drawings ond the electrical drawings. All projecting waterstopa

# = far foce WSH = Walerstop——Typs H ond metal ssots shall be supported and protecied frorm damoge

nf = near face MSNT = Metal saal——Type N1 and exposurs.

tf = fop foca MSNZ = Matal geal--—Tvps N2

SP = Sewer pipe MsZ = Metal seal——Type Z

TW = Tollwatsr

WS = Woter surface, watergtop

CJ = CGonstruction Joint FINISHES

EJ = Expapsionjeint For location dnd classes of Finlshes for formed and unformed
Oy = Optional construction joint
W = Vertical construction Joint
Crul = Contraction joint
ttJ = Control joini

CHAMFER

Charmfer edges of permanently exposed concrete surfaces with
a 45 hevel, 7 x %

CONCRETE PLACEMENT
Bsfore placing concrete, see all drawings released to the
contractor ag sulloble for construction, including manufacturer's
drawings, for oll embedded material which is required in the
plecement. -

CONCRETE SYMBOLS
The different concrete placements aré indicated by the following
symbels!

Concreta —— First stage
Vo2l A Conerete —— Second stage
RORERAEA  concrete —— Blockout

Existing concrate or conerete /n adjacent structures

Grout

DIMENSIONS

All dimensions to a joinf are to the centerline of the joint
urless otherwise shown.

Dimensions to beams, columns, and walls are from
referance lines or other control paints,

Dimensions in parentheses () en plans are beom depths.

Beam and slab depths shall be measured from the top of the
structural slab. Gimensions given for the depth of recesses
wre from the surface of the structural concrele,

Thicknesses shown for woils ond slabs placed against sl
or rock gre minimum dimensiens.

concrete surfaces, see the specifications drawings and/or
paragraphs. :

All construction joints, identified as O, shall be provided where
shown on the drawings. All optional construction joins,
identified as O0J, ore to reduce the volume of plocements
or to facilitote conskruction. If optionot joints are provided
thay sholi be oniy at the locations shown. Additional
construction joints may be used subject lo approval,

REFERENCES
Numerals in porentheses that folfow nofes, details and section
tetters ar numbers indicote the number of the drawing upon
which the section or defali (s indicoted vr shown. For example,
(524) denotes Drawing No. XXX~D—524. The lettars XXX shown
here wili be numbsrs denoting the project.

THIS DRAWING SUPERSEDES DRAWING 40-0-7006
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@ ALWAYS THINK SAFETY
UWITED STATES
DEPARIMENT OF THE INTERIOR
BUREAU OF RECLANMTION
STANDARD DESIGN

GENERAL CONCRETE QUTLINE NOTES
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40-D-70186

10°—0" Maximurm past spacing

Barbed wire continuous at 45 ° ocross walk gate Walk 3 : Walk f
for fabric height equal to or greater than 7—feet —fL\f”te Fgr_?;ﬁ?c;g: rggfa!ﬁsfs than f Barbed wire ggte i
v :I. {' , see ] /—Barbed wire Concrete curb
e e % . = arner post
End post —| | - y : ! )(Gate | ——Brace all penels containing gate, L ] ¢
/ gaezeN’; '; 8 : 1 + past / corner, pull or end posts ———— Top rail - Brace corner post \LT .
) X ] N\ both ways, see | oprat 1
Existing ground surface n o wit | j Note B i [
or finished grade —Truss rod with 1 1 : . ] 11 d wi
Y tightener f-Tensmn wire 2 corner panst T;l;;’s'fgz erwrth
-
2
TYPICAL ELEVATION DETAIL 1 o, ]
. Double drive gate & § "g [ ‘
) b . . ine pos
A V_ Barbed wrre—\ . I [— Barbed wire _v A rBarbed wire .E % % past — |
¥ — alo 2
End post —_| Top rail 7 Brece rail % . s | —Corner post O . ! 'I 58 S
See Note B Top rail lesetessinitn Top rail Brace raf E
-\ /—Bgact:ﬁ corner post See Note E-—\ 4 =)
Existing ground surface . Gate post —Truss rod with -~ Ngte ga_y 5 see . Truss rod with
or finished grode tJ'ghtener-_/-;rg,—,s ion ! < tightener
A [ wire Corner panel Puli post
TYPICAL ELEVATION PANELS ADJOINING PULL POST e
< o
Top raft Of & .
Top rail Jlm Single gate
H
. Gate post Corner post \
VIEWA-A
TYPICAL FENCING PLAN
Barbed wire extensian wire Barbed wire Post cap
X N [ N, B \
) . NI .
- » A So
- 7 i ] g End brace band %’,‘;“‘;\; ", E Bias cut paralisl to posts
_ i i op rai ‘.O“““‘:o‘“i?'_{;\‘-i,,_ and back weave around NOTES
O T ATAY § A ATATATATA e | = . ,“o",.",“",‘.g“.“\;"";. " tension bar according to
v = Rail end cup and ‘;“,‘t‘,‘."‘.‘"‘:“,““:‘\‘\. standard practice . See specfic site plan for overall fence dimensions and size,
brace band l“““":ﬂ““t“,‘é“‘.‘:""‘:“‘:“‘: location and swing of gates.
Yies s PO AAT
Chain tink Baahat el - ashefetly i
. AT Instali pull posts at the end of each run, at maximurn
fobric ,’.‘O“““‘““‘::!\:“‘“‘::‘.‘““: intervals of 500 feet, and of vertical and horizontal
+ isel et et gy changes in alignment greater than 30 degrees.
" =l o < Tension band *““o‘:‘““"“"i\“‘:““““ ‘
a2 ] § : .‘.“““O“"O“jl“f‘“““‘ Weld all joints between tubular gate frame members or use
g » = Sroce rail I““c“‘:“":‘:‘"m“‘:“‘:‘: " heavy fittings to provide rigid and watertight connections.
) P kLS . il 1
< 5| = see Note B 1 l“:“‘"“:““‘n""““‘:“ "“‘"‘“"O“'m = e e %% %% % Gate dimensions are face to face of gate posts.
band AT A g
5| s ) - Braoe b Sl R
g2 8 — ‘.““““‘““““‘j‘ﬁ?‘.“““““‘ “‘O“‘:“‘:““‘.‘l i}‘...’."."% Pravide latches, staps and keepers for all gates as
El © wasiuehete bgetat O RO O specified.
3|s NI S .
x " ‘O“o““ "“‘“““o““l \ End ppst, corner posts, and pull posis, are designated as
S Tension bor “‘%"“ "“‘:“:“:‘“ RS terminal posts.
3 = I -4 “".C““‘“‘“‘“\; RS , . ; ;
}e CASAOTN 4455 See site pfans for curb detoils and locations where curb is
; etianhuntet % tetetetele! :
Truss rod with — g OO HRIH required.
i - Tension band Il . OO LR XX XX
tightener. ension Han l_ﬂEI Links run_ Y, “““‘“““““": _‘9,030:020:0:03 Chain link fabric shall be attachsed to fence framework in
Tonsi ,:er -"’e”d"c”" ar “q“‘o“,c“} he¥e¥eteteteds accordance with the Chain Link Ferce Manufacturer's
[‘ ?vr:i ; on |— o slope 8% ::::::::::::::: Tnstitute (CLFMI) Product Manual.
Finished grade Finished grode : : N o A AR .
—\ — ! W S T /_ Pg?gfﬁe feghm;gaésposts N Chain link fences are 6 foot high fabric unless otherwise
f : : ! Ties T : d 3 2 noted on specific site plans.
N .
& -
™ LINE POST END POST, CORNER POST, OR GATE FOST FENCE INSTALLATION ON STEEP SLOPES
—€ Post fo of curb & Post € Post ¢ Post ¢ Post POST FOOTING SIZES IN SOIL OR LOOSE ROCK
- op of curl < POST
X P ¥ Crow Crown r FABRIC HEXGHT HOLE HOLE
Grown Finished grade ' | Grown Finishad grade | Finished POST oR DIAMETER DEPTH EMBEDMENT
I ! I '\ grade GATE LEAF WIDTH
T 41 7 - EIEREY - =EL | E Line St to 4L & inches 24 inches 22 inches
' B 1 o § § > ‘é o AL Line & it & inches 30 inches 28 inches @ ALWAYS THINK SAFETY
clo Elo Concrete £ Hle Cencreta  J E o J|n <= Concrete o B Concrete Line B ftito12 1t g inches 28 inches 36 inches LRITED STATES
Bl B3 I fodting 3 32 I footin ~|5% ~|§ Sle i = N footin, 7 7 i I CEPARTMENT OF THE INTERTOR
@_ E g = y &l g 9 L | 14 R S = _E ‘g footing g Termninal Jftfe5 ft. 10 inches 32 inches 30 inches BUREAU OF RECLAMATION
o|z Elw S H oz Eie . A i 2 Terminal | 6 ft.to 12 f2. 12 inches 38 inches 36 inches STANDARE DESIGN
o e E T [l l ) 3| COHG’WC;‘" ﬁ'. ) Gate 56 f 12 inches 38 inches 36 /nches CHAIN LINK FENCING
& 5 2 L1 f";’ﬁ fr:ﬁ;?:::ie:n g6 Note L— 10" Digmeter Gate 6 to13 1 16 inches 44 inches 42 inches CHAIN LINK FENCING REQUIREMENTS
g | Gate > 13 ft 26 inches 50 inches 48 inches SOIL INSTALLATION
1 - SOLID ROCK ST GATE STOP FOOTING p———— e
Hole diameter, see table rock Condition A: Depth required for footing in soil or loose rock. sl
| Condition 8: Depth required for embadment in rock, DA e
ROCH Note A; Satisfy the minimum requirements for Condition A or Conditicn B. crgewen _TCGRASR_ _ _ _ APPROVERL . i e —
SOI [ OR LOOSE ROCK POST F OOTI NG UNDER CURB Posr mOTING IN SOLID CK WITH Note B: Brace rails and truss rods are not required for fabric height of & feet or less. H Wm’m ARCIUTELTUNL CROT,
. OVERBURDEN OF SOIL OR LOOSE ROCK BT o _%ﬂﬁ.;%
7] 4 3 2 1




5 3 2
40~-D—7017
Walk
Ar l_g'—&F [— Barbed wire -—VA
End post —|
| <Gate post \—Top rail | .~—Comer post Line p OSt_\
SRIY
Top of concrete : : % . 1 § 2
—\ [—Tensr'on wire 2 corner panel =6
-
’ cl’ B Single gat
Jla fngle gate
TYPICAL ELEVATION S|t
“la
Gate post Corner post \
Top rail : Top raifl 10°—0" Maximurm post spacing
w R — —— %j TYPICAL FENCING PLAN

|__S Post cap

VIEW A-A
Barbed wire extension wire Barbed wire
. N L 1\
N R —
»* Top rail
Top rail sleeve —= X [BMP AVAT AT AVATAYA WTAT ) TATA ATAVATATA A4V ]
Ties Chain tink
fabric
g
L & g
a 5| 5
gll w| ®
3 S| ¥|¥
e - E
— =l
S =8
El Qe
£l §IF
2| B5°
5
2
rop of Terrsion
op of concrele 4 wire
AN ksl | "N
For mounting see N\ ./ Ties
Detail 1,2, or 3 H
os specified o
LINE POST
g”
€ 24

24
5 [/
™~ ! € 43¢ Hole in plate

|
I (_ for £ ¢ adhesive anchore

END POST, CORNER POST, OR GATE POST

Chain Iink fabric on
cutside of fenced area

at sfope changes:

Bor§*x$*x0-9"

Chain {ink fabric on fnside of fenced
area for this installation oniy
Edge of concrete

%—End brace band |
s E . Bia.:' ?’ut ﬁara!n’ei to pasdts
" . O and back weave aroun
Rail end cup and “o"‘o"‘:“': Py tension bar according to
brace band hefstiyal - Letiuy - .
“‘.“‘o““:“‘g ‘.“‘“‘“‘:“::-.. standard practice
PAAOAOOAOAAA S
OO AT
et niy ety Latignlne!
St anigtiels
et tigeletel
A A SO
2 Yensi Rehstunitintaniuny
ension band AR A
stigelut ity =
PSS = S
phgtial iyt ye S
aNusieal s iusles’ TR,
28 Kefatiuntaliatisn) l"‘""””"’
(s eheler gtiguly wheutilelelele el
et TR
ahig ety betist OO TR0
s et tiete CPOACCCRT [EOOOO0
: S sl etiet OO 105280005060
st ut S etun OO [HECRKT
et s atiytiye phatiavigel Blree e e
il etes ehetiutigul il ceeiee
AR OO ARRlaC CHCCCK
1| el OO AT TSR
pisfaeis shuvigetyel ilileleiciecs
. Y s et et Tl e
< Tension bar RS S ooecee
For mounting see STy ““‘O.“o“‘.“‘ﬂ___!!b.%%%%o X
Detail 1, 2, or 3 Prase, .o","..-".qr et ettty
1] i CAo AN RIXS0K05050
as specified AL " 5050508858
Tension band ““‘:‘“‘1“‘:“‘} i’:‘:‘:.:‘:.:
. 3 Ll 3}
RN
perpendicuiar \\?‘g““‘.‘:‘}! 1528585
[— Top of concrete to slape S ""1 Lo
Provide terminal posts | =

FENCE INSTALLATION ON STEEP SLOPES

NOTES

See specfic site plan for overal! fance dimensions and size,
Iecation and swing of gates.

Install pull posts at the end of each run, et maximum
infervals of 500 feet, and at vertical and horizontal
changes in elignment greater than 30 degrees.

Weld all joints betwesn tubular gate frame members or use
heavy fittings ta provide rigid and wotertight conneciions.

Gute dimensions are face lo face of gale posts.

Frovide latches, stops and kespers for all gates as
specified,

End post, cornar posts, pull posts, and gate posts dare
designated as terminal posts,

Chain link fabrie shall be attached to fence framework in
accordance with the Chain Link Fence Manufacturer's
Institute (CLFMI} Product Marual.

Chain link fences are & foot high fabric unless otherwise
noted on specific site pians,

. .
[ g _ - .
0o @—r|;:§z_ﬁ{l/- Chain link fabric on —T Chaler link fabrie —_ 4
outside of fenced areo . Edge of concrete
%
bl ! al & \_ Ed; P . <
& 2= lge of concrete Chain link fabric N
2E Top of by @
< p of concrete
Chain link fabric L O\ ALWAYS THINK SAFETY
H % 2 UNITED STAIES
:-V o IR DEPARTMENT OF THE INTERIOR
H roul —Top of concrete < [E [~ BUREAL GF RECLAKATION
o 3P R [— - STANDARD DESIGN
) T !
1 ,r‘Tap of concrefe b - ] - € 1§ @ Holes in plate for Pt CHAIN LINK FENCING
T Py ~ . | # @ expansion anchors ———<l__ | CHATN LINK FENCING REQUIREMENTS
: e I e |l e CONCRETE INSTALLATION
Post diameter = & E SHERARD TG GRAFER
[ | — = g~ GESTONED B2 JECH. ARPR__ LWl
. +2—inches niin. oo DLOGRTNG
DETAIL 1 DETAIL 2 DETAIL 3 cHEvRED TSR . _ e LT R—— i
SURFACE MOUNTED POST EMBEDDED FPOST [ eI I
(For stabs 1°—2* thick or greater or wall surfaces) — " — Y
5 3 - 1 39
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104—-D-757
MISCELIANEOUS DESTGNATIONS CONTACTOR DESIGNATIONS o Disconnecting switch @ Probe, water level detector
AT . Alternator O Field contactor Liquid fevel switch (Normally open) [V . ,
A . Suffix designation for auxiliiary confrol circuit Lo Lighting contactor *g Load intorrupler swilch
ASC Adjustable speed controtier Mo Main contactor

BFV o Butterfly vaive MA_ Air compressor motor contactor : *‘E"" Vacuurn and pressure switch (Normally elosed) Motor

CorCAP_ _ .. Capacitor M Vent fon motor confactor
CH Cireult breaker MG _ Gate motor contactor

cLF Current Iimiting fuse MO# _ i Oif pump motor contactor
CNT o Counter Mve Valve motor contactor

OV oo Discharge valve «Use suffix as application ' —o\Eo— Flow actuated switch (Normaliy open) _@

—O’EF Temperature actuated switch (Normally open) Triac (Solid state AC switch)

EXC .. Exciter - Closing function Wound rotor motor

[ 7 U Fuse —L Lowering function
GFCT _ Ground fault circuit interrupter -0 Openfn; function TR Limit switch—direct actuated (Normally oper) WIRING SYMBOLS
GRO Ground -R Rasing function ’
GRS . Gaivanized rigid steel conduit S Starting contractor . Torque switch (Normally closed) |t Ground connection
g
GV Gate or guard valve : [ Start contactor —m{l——— Inferconnection between separately owned systems
HR oo Hand reset (Use as suffix} . P Start transition contactor } Reduced voltage starting i . , ) Duplex single—gang plug receptacle
I Input R Run contactor . F-Fosition seiector switch et Single weatherproof plug receptacie
It _ Indicating tamp, add prefix for color ' 2 3 ) Watertight three—phase power receptacie
IMC o . Intermediate steel conduit ) R B Afr clreuit breaker thermmomagetic trip 1 frame size, —— Single pole switch
ﬁCE ________ zgizr confral equipment (2500 — 5000 volis) SWITCH DESTGNATTONS 7 Tnverse time trip, 3 Instantaneous trip w—w-ﬂs—s Three way switch
————————— T N - g s
MCOC e Motor contrel center (600 — volts and lowoer) s Control switch -o-ﬂ-f"’% 1 Rectifier, 2 Reactor, 3 Inverter @zm - Luminoire, letter indicates {ype, number indicotes wattage
N — NI e o ToIT S
————————— i { ' f o
NO_._ Normally opened FS o H,gfi:;g:f:;fussﬁjfgf ;.'_a_tf:;;)— CG—canal, P-pipe, —«»—Nio— Siticon controlled rectifior (Solid stafe DC switch) S E— High Vo,tﬂgg capb.'e termination
NSPB — — — Nonse ated phose bus P P '
Qoo - Outputy regeted s Lé ————————— Limit sw.'fch_t " —~ L i ——{— Represents connection from external equipment
PB — Pushibutton (Momentary contact type)} gS:::::: o gz::;f;ﬂt; — £ — ‘ Air circuif breaker, electrically operated via—multi—pair control (signal} cable.
i — rsprammasts controiier " 07 L Torque switch ~ "o ; GROUND SYMBOLS
R Probe operated relay (Refer to FS for suffix) TSW o Transfer switch PCEAS S Air circult breaker, withdraw lype iy )
REC e Rectifier _— able expose: .
S ——— e oty e tronsducer = Contactor with thermal trip TIITIIT Cob Coneeatad buf vot enbedded
_________ arvice factor . - —
SO Soleneid oifer TRANSFORMER DESTGNATIONS —_— Cable buried directly in earth
SV o i d ' . _o_”_.,,,‘,__I\{_‘.H G t te tei —_— Ground rod
e ?E'fning’;(ja{}}/pz;gefierﬁiﬁion COT — e e Control aircuit transformer ontactor with mognetic trip _— Welded or bolted connection
o Time delay on deenergization o Current transforrner ——— ) Cable riser
T Therma! swilch Pl e e — Potential transformer | Contactor with CT and magnetic trip relay 5;? _
VAT o Voltage to current transducer ol fransformer Indicates ground when required for clarity
viv Vaive ;2’__,, e — Transformer o.'.I femj:;era ture Contactor (N " ) e N Grourd c?nnector per 40—D—4334, Fig. 4
Wi Water level contact on telemeter receiver oo ;::ﬁ:;gg:; ;;;Sz:fe reiiof - oatactor (Normaity open —O—0—0—0— Ground ring
Reft %) s ’
(Refer lo £5 for suffix) S8 e Station service fransformer Contactor (N Ity closed) CONDUTT SYMBOLS
WRM _ . Wound rotor motor 4 ontactor (Normully close 5 J
XxnXx_ . Suffix for quxiliary relay, switch, or contactor —_— Xpase .
(ALX,CSXFLX, E'C?-/) g —od o Auxiliary contactor (Closes when main device is closed} - Embedded in concrete
e INSTRUMENT AND METER DESIGNATIONS A 4 —_— e —— Concealed buf not embedded
—1,~2,~3, ete._ . __ Suffix for unit number for pumping units, gates, Al Ammeter ’ . —— gurﬁfl dftrect%fnbeadh
_________ i / ice i ending toward observer
valves, ect. Ys__ T Ammeter fransfer switch —ojtr—o— Auxifiary contactor {Open when main device fs closed) Bending e from observer
. oNT _._. Start counter - :
123 ete, o Suffix for electricel device numbering, . pur 7T i ——————] Capped
' : INT Integrating instrument —o— o Refay contoct ber —T Pull box or junction box .
such as TR1, TRZ, ecl. PF_ 7T Power ~factor meter Y AT bl

1 2
" Estimated ratin [ A —— Phase shifting transformer @ @ i ,
————————— 7 ROM — . .. _ _ _. Recording demand meter . wo{ Yo or oty Relay coil, contactor coil Designation aumiber

S — Time meter AR Liguid tight flexible metal conduit
vV e Voltmeter ’ —F—— Sealing bushing, conduit to cabie
VAR e Varmeter : —o/ e Horm—gap disconnectiong swilch
VARH. Varhour rmeter :
VS Voltmeter transfer switch N_OTES . i
W_ Wattrmeter L f~ Fuse 1. If designufions and symbols ather thon the ones shown o this drawing
RELAY DESTGNATTONS WH Watthour meter used, they shall be shown on the approprate drawing.
' WHD Waltthour dermond meter Fuse, ourrent fimiting type 2. For additianal designations and symbols refer to NEMA Standards
AL Alarm relay @ ________ Indicates recording instrurments 1] ' g P . Pub, ICS-1370, ) . .
B6 Bearing temperature relay The asterisk is not part of the symbol. 3. Contacls in control circuits are shown in the a’eene{g:zed position.
CRoe e Controf relay Replace the asterisk with letter or leltlers oo o}—o Instrument shunt Liquid level switches are shown with {iquid contqrner empty.
i field foss relay depending on the function of the instrument. - Vaccum and pressure switches ore shawn at amblent pressure.
o U —— Field appiication relay Temnperature switches are shown at embient temperaoture.
GP_ Ground protective relay ’ e I Resistor :
IS Incomplete sequence relay : DEVICE SYMBOLS
[ 2 —— Lockeut relay . ot . .
oc__ . Overcurrent relay . Controf switch —ot Rhgostat, or pofentiometer
|/ O —— COverfood refay Ammeter transfer switch gﬁf-zs— 06 | REVISED TITLE BLOCK AND REDRAWN IN AUTOCAD 74,
[ U —— COvervoltage relay C — -
o____ Pullaut (Loss of synchronise relay) gon‘tmeter tctrnsfer switch e . Separable connector ;: i 81 | MINOR REVISIONS
RO Remote control refay - urge drrester
RSR — —— Remote sensing relay — Co Capacitor Indicating lamp W—white, R—red, G—green . %’3 ALWAYS THINK SAFE i ]
gg “““““““““ gzlf;—{ref c:atge (domper winding( relay ST Reactor Y--yellow, A—armber, B-biue ' ' UNITED STATES
————————— It regisier —+—3 ; DEFARTNENT OF THE INTERIOR
R e Time delay relay & Potential transformer =l Battery - BUREAL OF RECLAMVATION
UF Under frequency relay EL Current transformer STANDARD OESIGNS
W—OPR _ o Undervoltage single and reverse phase relay
Wi Winding temperature relay Bali PUMPING PLANT
‘% E— Power or distribution transformer © ELECTRICAL ITNSTALIATIONS
, D:l Horn DESIGNATLONS AND SYMBOLS
Y1 3dl, Wye grounded connection e N oo ___PLA
ay 3, Delta connection et Pushbutten (Normally open, momentory confact) pramy_ . O OROVLLRD svurren___ SMoeov
—ala : tary contact EME______ aeenowen_ wnwgor |
A 30, Broken delta connection Pus_thFton (Normally closed, momentary contact) CHECKED o el o APPROVED. e
—ibn;- Maintained centact pushbutlon 7L myram—' ”
Tf 3@, Open delta cannection (corner grounded) ) DENVER, COLORALG FEBRUARY 13, T88Z 104—D—757
5 : 4 3 2 1




104-D-1150

{EEE STANDARD
CONTROL & PROTECTION
DEVICE FUNCTION NUMBERS

{SCE NOTES 1, 2, AND )

N___Master Element

_Time-Delay Starting or Closing Relay (TOPU)

Checking or interlocking Relay

Master Contaclor

Stapping Device

Starting Circwit Breoker

Rate—af—Change Relay

Conlrol Power Disconnecling Device

Reversing Device

Unit Sequerce Switch

Muftifurction Device

Overspeed Device

Synchironous—speed Device

_Underspeed Device

—Speed or Frequency Motching Device

Reserved for fultre application
I7___Shuntling or Dischorge Switch

18___Accelerating or Uecelerating Device

Starting—to-Running Tronsition Confaector

20___Eleclrically Operuled Vofve

2I_.__Distence Relay

Equalizer Circult Breaker

—_Temperature Conlrol Device

24_._ _Volts Par Herlz Refay

25

25..... Synchronizing or Synchronism—Check Device
26, ... Apparalus Thermal Device
27___Undervoitage Reloy

28_.....Flame Delecfor

29 _isolating Conlactor
J0__._Annuncictor Refay

Separote Excitation Oevice

J2__ _Directiond! Power Relay
J3___Position Switch

Moster Sequence Dovice
J5____Brush—Operating or Slip-Ring Skorf—~Circuiting Device
Folerity or Pofarizing Voltage Device
Undercurrent or Underpower Refay
Bearing Frotective Device
Mechanical Condition Monitor

40.. .. Fisld Relay

41___Field Circuit Breaker

42___Running Circulf Greaker

43 —Moanval Transfer or Selector Device
44___Unit Seguence Starting Relay
45_.....Almospherie Condition Monilor
46___Reverse—Phase or Phase—Baionce Current Relay
47 Phose—Sequence Vollage Relay

43, Incomplete Sequence Relay
49___Machine or Tronsforrmer Thermal Relgy
50___Instenfaneous Overcurrent or Rafe—of—Rise Relay
Si___AC Time Overcurrent Relay
52___AC Circuit Bregier

53___Exciter or OC Generator Relay
54.......Turning Geor Engaging Device
55___Pewer Factor Relay

56 Field Application Relay
G7___Short-Lireliting or Grounding Device
58......Reclificalion Failure Relay
89___Overvoltage Relay

60..... Voltege or Current Bolonce Relay
&i___Densify Swilch or Sensor

Time—Deloy Stopping or Opening Relay (1000}
_Fressure Switch

__Gmund Detector Relay

Governor

__HNetching or Jogging Device

__AC Directionof Overcurrent Reicy
Blocking Relay

__Permissive Conlrol Device

__Rheostat

Level Switch

72___DOC Circuit Bregker
73___load—Resistar Conlacter

Alarm Relay

Fosition Chonglng Mechanism

OC Overcurrent Relay

Pulse Transmitter

_Fhase—Angle Measuring or Out—of-Step Protective Relay
78___AC Reclosing Relay

B80___Flow Switch

_frequency Relay

_OC Reclosing Relay

Automalic Sefective Conlral or Transler Relay
Operating Mechanism

Carrier or Piot-Wire Receiver Relay
{ockout Reldy

Oifferential Protective Relay

_Auxiliary Mofor or Molor Generalor
__bne Sultch

Regulating Device

__Voltage Directional Relay

... Voltage ond Power Directional Relay
Field—Changing Conlactor

g4 Tripping or Trip—Free Reloy

85 Reserved for fulure application
Reserved for future application
§7___Reserved for future opplication

88 __ _Creep Delector Device

&9, Raserved for future application

37_
38
J9_

FIRST LETTER SUFFIX
OF THE DEVICE DESIGNATION
(SEE NOTES 1, 2, AND 3)

A Gavernor System (or Aclualor Systems——gates)

Hottery Chorging & Monitoring System

High-Volloge Cable System

Datg Acquisition System

__Excitation System ‘incleding Tronsformer and Regulator
bul not Main Field

__Fire and COZ System

_Main Generalor including Auxifiory Sgs omns

Generafor Metor including Auxiiory Systems in Pumped
Storoge Applications

e Turbine or Mo Pump Including Auxifiary Systems

_Isoiated and Other Power Bus Systerns {nol High Voltage Cable}

Fewer Circuit Brecker including Auxitiary Systems

Power Tronsformer including Auxiffory Systems

Annuncialor 5) Af/sfem. Securily System

__Main Pump Molor including "Auxifiary Systems and Varighle

eed Drive

Ar F’neumahc} Systern

Nol used

Penstock or Dischorge Line System

O Storage, Hondfing, Furificotion System

Field Flashing Sysfem or Phase Reversol Switch including
Auxiligry System

__Station Service Substut.'on System including Engine/Generator

B_
c_
o_
£
F_
G_

CA

A
[J

o,
i
{

M
N,

oL
N
a_
4

5
ystern

____Tone ond Transfer Tgp Systern

U____Unit (.‘nn(rn.’ Circuft System or Uninterruplibie Power
Supply Sysfermn

V____intake and/or Dischorge Valve System

W____Water Systemns including Intake/Qultet Works and Flont

Water and Sump Systems
X____Defined for systerns uniqtie to o fucility

Y ____Defined for systems urique to @ facility
Z____Defined for systems unique to a focilify

SFCOND AND SUBSEQUENT LETIER SUFFIXES
OF THE DEVICE DESIGNATION
(SEE NOTES 1, 2, AND 3)

A___Abngrrmol, AC., Accelergtion, Admission, Alorm, Amperes, Aulomalic,
Auxitiaries, Phose A, efc.

8___Backup, Begring, Olock, Hlower, Booster, Brokes, Bus, Butlon, Bypass,
Fhose B, ele.

O___Cable, Carrier, Cﬁa’rger, Check, Chlorination, Close, Collector, Common,
Gompensalor, Compressor, Conlrol, Cooling, Currenf, Cycle, Cylinder,
FPhase €, Conveyor, elc.

bD___D.C. Deceleration, Gelay. Depress, Deteclor, Dielectric, Differentiol,
Bischorge, Disconnect, Discordoncs, Domestic, Down, Downsireom,
Oraft Tube, Drain, elc.

E___Ejector, Elevalor, Emergency, Explosive, elc.

F___Failure, Fan, Foull, Feeder, Figld, Fifter, Fire, Flame, Flow,

Follower, Forward, Frequency, Full, Fumes, Fuse, efe.

_Gos, Gate, Gating (SCR), Genercfe, Ground, Guide Searing, efe.
_Hofan, Hond, Heal, Healers, High, Hoist, Horm, Hof, Housrng,
Hydropraumatic Tun.lr efc.

I___indication, Initicl, Infel, Input, Instoniancous, lntoke, interface,

interiock, interrupl, Inverler, lonization, etc.

G__
H_

. Jocking. Jel, efe

K___Key, Transformer

L___Llamps, Left, Level, Lights, Limif, Line, Liguid, Locdl, Logfe, Loss,
Louvers, Low, Lower, Lubrication, efc.

M__. Main, Malfunclion, Maonudl, Meter, Melering, Moler, elc

N___Negative, Network, Meulral, Normal, elc. -

... dpen, Cullet, Cuipul, elc.

__..Packing Box, Parallel, Parameler, Penstock, Phase, Phasebock, Pifof,
Fil, Position, Positiva, Potentiol, Polhead, Power, Pressure, Primary,
Protection, Pulse, Pump, Purification, Push, efe.

Q.0 ele

R.._.Roise, Reocltor, Reclose, Record, Reclifier, Reed Refrigeration, Regulale,

o

Relay, Release, Reliel, Remote, Reservoir, Resel, Resisior, Righl, Rolation,

Rotor, Runner, efc.

5___Sedls, Secondary, Seleclor, Sewage, Shorting, Shuldewn, Signol, Skimrmer,
Sludge, Smoke, Solenoid, Speed, Spirol or Scroffl Cose, Splice, Stobitizer.
Standby, Starting, Stofor, Stepping, Storoge, Strainer, Suction, Sump,
Supply, Switch, Synchronizing, elc.

T_...Tank, Temperclure. Test, Thermal Thrust Beoring, Thyratren, Te, Time,

Transducer, Tronsfer, Transmitlter, Trip, Trouble, Irashroke, etc

__Unit, Unloader, Unwatering, Up, Upper, Upsirean, etc.

Valve, Vars, Vibration, Volfage, efc.

Water, Walls, Winding, elc

Auxitiary Device, efe.

Auxitiary to Device X, Antipump Relgy. elc.

" __Auxiliory fo Device ¥

i
¥
W
X
Y.
Z.
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conlrol of e molor

BASIC MOTOR CONTACTOR SCHEMATIC

DEVICE SYMBOLS
(SEE NOTES 5 AND 6)

N RELAY COIL, SOLENGID COIL
OR CONTACTOR COIL

INDICA TING LAMP

INDICA TING METER

RECORING METER

INTEGRATING METER

TRANSFER SWITCH

TRANSDUCER

TELEMETRY

{L W

"

(REC.—LOG.)
)

TELEMETRY FOR REMOTE INDICATION

TELEMETRY FOR REMOTE LOGGING
1 AND/OR RECORDING

(REC.—AGC. —LOG.) |
TELEMETRY FOR REMQTE RECORDING
4619 AND/OR LOGGING ASSQCIATED WITH
A AUTOMATIC GENERATION CONTROL
(1)

R MICROWAVE, TRANSMITIER-RECEIVER,
FOR RELAYING (SEE NOTE 7)
@ CHANNEL NG ___

(1 MICROWAVE, TRANSMITTER~RECEIVER,

FOR SUPERVISORY CONTROL (SEE NOTE 7)

CHANNEL NG

(0 MICROWAVE, TRANSMITIER-RECEIVER

RE-T FOR TELEMETERING (SEE NOTE 7)
CHANNEL NO. __
oo REMOVABLE LINK
— o DEVICE TERMINAL POINT (SEE NOTE 11)
4.F CONTACT, NORMALLY OPEN
iy (SEE WOTE &)
- CONTACT, NORMALLY CLOSED
Fiy (SEE NOTE &)
calo- PUSHBUTTON, NORMALLY CLOSED
i
e PUSHBLTTON, NORMALLY OFEN
1
—- o=
|
<lo I PUSHEUTTON, MAINTAINED
! |
L
) ?f Y, CONTAGTOR WITH THERMAL
GVERLGAD TRIP ELEMENT
4z
A CONTACTOR WITH MAGNENC
— TRIP ELEMENT
—Y —  THERMAL OVERLOAD DEVICE

MAGNETIC QVERLOAD DEVICE

THERMOMAGNE IC OVERLOAD DEVICE

TIME' DELAY MAGNE IIC folfows:  the left—hand symbols are used on single—fine diagroms; (he
OVERLOAD DEVICE e+ i LAk right—hand symbols are used on schemoalic diograms.
FAMP /H ( gACS“:\G ?‘Wé&oﬁ MOTOR GR CONGENSER, "\ﬁ* O POWER CIRCIHT BREAKER, 0. Al devices shall be shown in the nonoperaled and deenergized pesitions.
FUSE h DRAWOUT TYPE ‘ e.g. breakers shall be open; loiching relays shafl be in the resel position;
seleclor switches shofl be in (he off position; level switches stoll be in
—-TH— . FUSE. CURRENT LIMITING TYCF | +i the emply contginer state, pressure switches sholl be in the ambient
-'—4 y P.C. GENERATOR, MOTOR OR CONDENSER ¥Yyy pressure sfate; temperature switches shall be in the ambient lemperoture
FOHM _‘% t‘ WITH SHUNT AND SERIES FIELD state; valves, goles, end doors shall be shown in the closed position; elc.
IR oy SR
LR—@ RESISTOR AR CIRCUIT BREAKER 1i. AN devices, shown on schemalic diagroms, shalf be shown with their
- L -device termingl poinis numbered and/or fettered for identification of
RES RESISTOR, VARIABLE MY % (mt SPLIT FIFLD MOTOR o inlernols for wiring purposes.
e ;ﬂ,,, 1 & TR g 1z Vmenever this drawing and drawing number 104-0—757 are bolh
RES RESISTOR, TAPPED Ll i —— g{ﬁﬁ; %y’;}gﬁﬂmf& referenced, the designations ond symbols shown on this drowing
@,3\4(}_;'\/ &M \ DIRECT CONNECTED UNITS. USE BASIC - AN ghull toke precedence over those shown on 104-D-757
,{/' Py ‘,’ AC OR 0OC GENERATOR OR MOTOR SYMBOLS - NN
_.Mm_._ VARISTOR Lo . Lo This drawing supersedes drawings 104-0-200 through 104—-D-214.
b AR CIRCUIT BREAKER WITH
, \f% { %MA"’E,’@A&Q%ERS ROTATING AMPLICIER £ D mECTRICA TR
- [ Raa
THYRISTOR OR TRIAC ) . | c ALWAYS THINK SAFE Y
e er Ny i J—POLE CIRCUIT BREAKER
P DIODE }; lkl_,)PERMA’VENT MAGNET CENERATOR { ; { WITH THERMAL—OQVERLOAG afmm‘f#ﬂrg%r ms .'NIEMGR
L DEVICE OR INVERSE— IME— TRIF
J & 4 ELEMENT I ALL 3 POLES s G
< pf e ionE WIGN i i MAJOR POWER /PUMPING PLANTS
e N IRANSEORMER ; | , | ELECTRICAL INSTALLATION
i SEMI-CONDUECTOR Vo L R e DEVICE DESIGNATIONS AND SYMBOLS
a CONTROLLED RECTIFER (SCR) wlo Lowd Load t POLYPHASE | | | M MAGNETIC QVERLOAD. 7O BF USFD ON
5 L R R N TRANSFORMER T T TP AEMENT I ALL 5 FOLES SINGLE~LINE AND SCHEMATIC DIAGRAMS
[2/id RESISTANCE TEMPERATURE f i
b Lo
£—@] ofECTOR (RD) SRR PREE-WNDING TRANSFORER cesanen R oo s LEEE
S H s
[7%1 INSTRUMENT SHUNT L, AUTOIRANSEORMER &-24-2003 [REVISED STANDARDS REFERENCES. ORAMY _ suputrep 1 PADERILIA
T ‘T }, 9 OR COMPENSATOR o- LG CHECKED APPROVED __Rft. AUERBAGH
: 4—4-00 REDRAYRN IN AUTOCAD. . CHIEF. ELECTRICAL ERANCH
—ib—  CAPACITOR Lol CONSTANT-CURRENT o- L& ey AT FIEERwE TR A TR P
{77y TRANSFORMER 5 ~ { — 80| ADDED LIST OF SPERCEDED DRAWINGS, NEW NTLE BLOCK, .M%?MU&__J_&QL :
D=L WR. AND DRAWING NUMBER 1N UPPER_LEFT CORNER. GERVER, COLORASS o G 3,198 104-D—-1150

i REACTOR s

g)
||'|

>
—= &—— HORN GAFP

F>
} CABLE TERMINATION

%—

HORN

THERMOCOUFPLE

- > LIGHTMING OF SURGE ARRESTER

PROTECHVE CAF

"

@

~
Al-—‘{'&lf CARRIER FREQUENCY WAVE TRAP

e | e MECHANICAL INTERLOCK

BUZIER

%

~ KEY INTERLOCK

_— e:_—E— ELECTRICAL INTERLOCK

REPRESENTS CONNECTION FROM
—(—— FXTERNAL FOUIPMENT, DUES NO
NECESSARILY REPRESENT A TERMINAL POINT
— SYNCHR(Q (SELF=SYNCHRONOUS) BEWICE
FOR POSITION INDICATION O CONTROL
THREE-PHASE, J—WIRE, DELTA

THREE—PHASE, BROKEN DELTA
OPEN DELTA
THREE-PHASE, ¥ (OR STAR), UNGRQUNDED

THREE—PHASE, Y {OR STAR), Wit
NEUTRAL BROUCHT QUT AND GROUNDED

THREE~PHASE,

Fay
Fal
Fa
Y
i
wrwree SEE NOTE § ———
1
e
@5 SQUIRREL CAGE INDUCTION MCTOR
| i
o 'ﬁ
N

T(Ioj-g ﬁ c);

THREE-PHASE, ZIG—2ZAG, UNGROUNDED

AL GENERATOR, MOTOR OR CONDENSER,
BASIC SYMBOL

SLIP-RING OR WOUND ROTOR
INDUCTION MOTOR

* SYNCHRONGUS GENERATOR MCIDR OR
CONDENSER WITH DIRECT CURRENT
FIELD EXCITATION

&M

; Y SYNCHRONOUS CONVERTER
W W

e e

r‘vTh-w

J
T
gq? S

%ﬁ

|
L.«_A_AJ LOAD-RATIG CONTROL

TRANSFORMER WITH TAPS

STEP~VOLTAGE REGULAIOR
OR LOAD~-RATIO CONTROL
AUTOTRANSFORMER

v 1{.‘

CURRENT IRANSFORMER (C.T.),
WOUNG TYPE

Solte

CURRENT TRANSFORMER (C.T.),
BUSHING TYPE

E
iﬁ,

POTENTIAL TRANSFORMER (P.T.}

38 o

CAPACITOR-BUSHING
FOTENTIAL DEVIGE

CARRIER—COUPLING

TEga! -E CAPACITOR POTENTIAL DEVICE
e M O CARRIER EQUIPMENT
|
; | E ! DISCONNECTING SWITCH,
/ ( K HOOK—5TICK—OPERATED
|

, | BISCONNECTING SWITCH,
MANUALL Y—GCANGC—OPERATED

AIR~BREAK SWITCH, HORN GAP,
MANUALL Y—GANG~OPERATED

DISCONNECTING SWITCH,
MOTOR-OFERATED

INTERRUPTER SWITCH

| | manuarsy opewen,
/ et ELECTRICALLY
[ mPED GROUNDING SWITCH

& f? {7 FUSED DISCONNECT SWITCH

POWER CIRCUIT BREAKER

NOTES

1. Select the most appropriote ANSI device function number which identifies
the device used by funclion and the mos! appropriofe suffix fetters which
further identify the device by system, subsystem, quunlity or condition
monitored or confrofled

Examples: 127UC....Unit | Unit Controt Bus Undervotfage Relay

25IEF.__Unit 2 Exciter Fiald Time Deloy Overcurrent Relay)

FIWSH....Plant Sump High Woler Level Switch

2. Device numbers 1 through 99 are used for the overgll plant and
switchyard operation, Device numbers 101 through 199, 201 through 295,
301 through 395, elc. ore used for Units 1, 2, 3 etc. Device numbers
prefixed by fefters RE indicales devices controfled by @ supervisory system.

J. No device designation shall be duplicoted in the plant or switchyord.
When two or more devices perform exocly the same function, the
designations wifl be followed by ¢ number, slorting ot number 1, to
differentiate belween the devices
127200X1, 2. ..Auxn‘mry Refays to Device 127UC
ZIWSH. J..Auxifiory Relays lo Device 7IWSH
104U, 2, | Unit | Moster Contral Starting Refays

4. Al schematic diegroms shall hove an explanction fist for devices

shown on that diegrem. This expfanetion fist shoft consist of a device
designelion with @ concise description for sach device and be iocated
abeve the title block {e.g See lhe examples in Notes | and 3 above).

Examples:

5. This list of device symbols shows lhe preferred symbol lo be used on
Bureou of Reclomation singfe—fine and schematic diagrams.

6. The foliowing symbols are not port of the device symbals they are
shown with, always replace these symbols by the folfowing:

« ..Show device funclion numbers and letter suffixes within circle.

7 -..Show color of lamp by the foliowing: A-Amber. B—Blus, C—Clear,
G—Green, O-Oronge, R—Red, W--Whita

™ ..Substifute symbol from the foliowing fist:

PH — Phase Meter

Pi — Positfon Indication

RF — Redclive Factor Meter
RPM — Speed Indicator

&Y ~ Synchroscope

T -~ Temperoture Meter

15 — Time Switch

V - Voftmeler

VAR — Vormeler

VH — Varhour Meler

W — Watt Mefer

WH -~ Wattheur Meter
WHDM — Wotthour—demand Meter

Use "®” in front of letters for a recording lype meler.

A~ Ammeler

AH - Ampere—hour Meter

CMA — Conlaci—making Ammeler
CMC — Contocl—moking Clock
CMV — Confaci-making Vellmeter
OM — Demand Meter

ENM — Elapsed Time Mefer

F — Frequency Meler

G — Galvanometer

G0 - Ground Deteclor

OAM — Ohmmeler

05C — Oscilograph

PE — Power Factor Meter

O ...Show focation to which dota or information Is being telemelered,
<= ...Show device funclion numbers ond lefter suliives.
<= ...Show a descriplive note, fetter, abbreviation or word lo indicete when

the contact opens or closes. For foiching reloys, sefector or conlrol
swilches, use the normmally open contoct with o fetter or word
indiceting when the contect closes. For time delay reloys use DC
or DO for contacts. Al other refay contocts do not require any
descriplive note.

A ...Show IR for torque-synchre receiver or TX for lorque—synchire
transmitter.

T ...Show C, M, or G within symbol. Interndl connections for A.C.
muchines should be shown, e.g. three phase, single phose. elc.

<y ...Show ST for shunt lrip, RC.T. for reverse current trp, ULV
for undervollage frip, efc.

7. Channels ore via microweve or feased facilities, nol vie powerline carriers.

8. These contoct symbols apply fo the following devices:  control, flaw,
fevel, limit, posilion, pressure, speed, and lemperature swilches;
refays; cortfactors; auxiliory contacts; elc

8. The symbols shown before fhis point are used on single-fine ond
schematic diegrems. The symibols shown ofter this point are used as

2
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‘ ® . MANUEACTURER'S NAME
. e ote - MAMUFACTURER'S DRAMING NUMBER
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AfZ-SAP SAH-ADET, 7F @___?JXZA*CSA FR___{6230)___ 1-5/C-10
AKZ—54P SAl-8, F — T
= _ - _ - L __ o R L _ . _ o o . (9 _1csamR—dxiA___(6121)___1-9/6-10
A N m
N - L ST 5 POSATR—IX2A___(6230) . _1-8/C-10
~y O ARLZP (B AKE) 1m0 — AR —— = oo - o 2 | o
< g Pl TS Ny R R o~ iy Per2-Des ke SSE ae® B 3 . a—g P o = e o, €5 E () 30SA7R-JZIA..__(6243)___1-12/C—10
_ L 3 c o Yxy B8] 783 T8 9 2 | i L wPzrLEl
ALI-H1 (8 AHG) 0 | g IPN-CEl i i wd Tl IR AR 24 T4 o—o i @
PPy R 2 | 5| raoso o fledfs sel B Re g 5= 1‘ o o (W) ) . _KIA—CSATR___(6097)___1~3/0—10
- : °_f"' " 9 ? = f S f . f y DT —F a—a : Wl :jz:;':z: () tkxoa-csaze___(6201)___t-3/c~10
sse— g ol | ; I . T li 5 ] = ! f: O\ gmee (8)___tamra—csarr__(6249) ._1-5/c-10
Af2—SAP 6, 7F = 077—11—(3——215043—.4; - | S
D.~s; peesT = 2 o r— e Q% foemio—gemwe— 8 @ & ] 2 § l ‘Frsl'*—o—ﬂw—" ‘i (9 _4csamm-rTU___(8599)__1-13/0-16
- o " [
-4 51T @_,WE, S &lepmp— 8p Ky 8 | ot & in——ﬁ—@:bgmgg; () ___ BCSATR-KXIA___(6097)..__1-5/C—10
T > AL2-p(8ANG) = ﬁo(fsysp-w.m ! | E fa = ! T
ES 3@ acz-p (s ang) 7 N7 R sisp-c7 (410 akg) |°—7;—I-r( }—~r~rmm+-xca, x % 'J “’L q N = P o 1 srogae-xas, 7 (@ ___scsazr—kxza__(6201) _._1-5/0—10
| la ol 77, MiZ- st 0O KIPT-FOIC
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AGLI-N {& AT} FALSVH-C8 (W10 AG) P % ® S % tn % 33 5 %,Ig g EE RE oezc-uzter- e, ?LJ Iy io c: @) ! A Double fetters in bold face, sueh as  AA, indicate the
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,wz-wj_% Fs,gsﬁn, 7 % location of each terrminal block on the wiring dicgram.
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. {BAN) o AP-HEY, 7F o T LU & P } | roor—cor ! T A F
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