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VARIES - 42" MIN

¥ 5TUB OUT OR CONNECT
CONTINUOUS c TO WATER METER A5
LOCATING N REQUIRED.
WIRE >
S
75° :"\0
A

BRASS /HDPE LOCATING WIRE
/COUPLINé

| 0

\«HDPE WATER SERVICE LINE SEE

45° (EIGHTH)  spECciFICATIONS. MIN. 1" SIZE
BRASS BENP  op | ARGER 5I1ZE A5 REQUIRED.

CORPORATION 5TOFP. 5EE
TECHNICAL SPECIFICATIONS

WATER METER, 5EE
FIGURES W2 AND W3.

1" WATER SERVICE =8 r_—
CONNECTION.

4

W
CURB STOP (TYP) N
W/CURB 5TOP BOX N

LOCATING WIRE ( TYF’),7

1-1/2" WATER SERVICE
CONNECTION. SEE

SECTION DETAIL \

N

I-1/2" X 1" X 1"
PACK JOINT TEE

=z Z1-1/2" WATER al
< SERVICE LINE SR
= LENGTH AS <y &
NOTE: ¥  REQUIRED g <
THIS LAYOUT 15 & S >
SCHEMATIC ONLY. = Yl
EACH LOCATION WILL )
REQUIRE SOME — ==
VARIATION OF DETAIL  bJ
SHOWN. PLAN
N.T.5.
WATER SERVICE - /2"
CONNECTION. 5EE cuRB 5TOP "‘W

SECTION DETAIL.

WATER METER,

LOCATING WIRE (TYP)
7 SEE FIGURES
SERVICE SADDLE AS REQUIRED FOR - L — W2 AND 3.
WATER MAIN WATER MAIN PIPE AND SERVICE LINE. NOTE: Q
SEE TECHNICAL SPECIFICATIONS. THIS LAYOUT 15 2%
/" WATER LINE, </
SCHEMATIC ONLY. =
LENGTH A5 YN
EACH LOCATION WILL EOUIPED <
SECTION RPEQUIRE 50ME O V| q,
VARIATION OF DETAIL PLAN S
TYPICAL WATER SERVICE LINE SHOWN. —
N.T.5. SINGLE WATER SERVICE LINE
N.T.5.
2 REVISION DATE CITY OF STANDARD WATER DETAILS ETETRE
ORIGINAL DEVELOPMENT | MARCH 2007
CURB 5TOP ADDITION | FEB 2013 CONDON WATER SERVICE LINE w1
SECTION AND PLAN DETAILS

A OREGON

~N

_J
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METER BOX. WRAP A MIN. OF 30" INSTALL THREE BAGS MIN., OR MORE IF REQD. \
OF LOCATING WIRE BAGS SHALL BE FILLED WITH POLYURETHANE FOAM
A AROUND THE METER WATER METER COVER. "DEANUTS". SECURELY HEAT SEAL OR TAPE EACH
e TIohE. SEE SPECIFICATIONS. MATCH EXISTING END OF EACH BAG. DOUBLE BAG EACH BAG UNIT.
e GROUND OR FINISHED — PLACE BAGS AROUND THE METER 50 METER CAN
SET PLUMP GRADE AS REQUIRED. BE READ. PROVIDE PROTOTYPE OF INSULATING BAG
— S e Ty s FOR APPROVAL BY OWNER BEFORE PROVIDING
Wi e I | ooy |1 i XORIRIR, BAGS FOR PROJECT. CONSOLIDATED PLASTIC CO.
S LB INC. (I-800-362-1000) #90349KA 4-MIL. 18" X 20"
S o F POLY BAGS OR APPROVED EQUAL.
§s WATER METER. SEE
| 2 8" SPECIFICATIONS.
2 3= | [ —
S| <k COPPERSETTER WITH
| 9N / BALL VALVE ON INLET G rZZZZ =
) AND DUAL CHECK
: VALVE ON OUTLET. SEE
9 SPECIFICATIONS. 5IZE
W 7O MATCH METER 5IZE. -
METER BOX TO ¢ Y METER SETTER SHALL EIER BOX
BE SET ON 6" S| T R BE CENTERED IN
IZIION. PLACY%Q OF o o %ggé%oggog oo 98«0%30 METER BOX AND SET METER
MPACTED < SRR SR = | .
3/4"0 % § o‘g%coé,?go 0308 80@56’%@ NE PLUMB /—
CRUSHED g Bkt S
ROCK——— | "< R A | _— DOUBLE BAG
LOCATION Crps : REQUIRED
WIRE —_ ok g
1 S
FLOW 4 m — R
00 0 & 09
:cbo“g; 5%
Cre) 0“(% D§
CURB 5TOP, SEE P
SPECIFICATIONS )
W= SETTER
B
PVC BRACE PIPE
WHERE REQUIRED
TYPICAL 1" OR SMALLER
METER BOX INSULATION DETAIL
WATER METER INSTALLATION (REQUIRED FOR ALL METER INSTALLATIONS)
N.T.5. N.T.5.
REVISION DATE Y cITY OF \J
ORIGINAL DEVELOPMENT | MARCH 2007 STANRDRER WATER DEERICS FIGERE
CURB 5TOP ADDITION | FEB 2013 CONDON WATER METER DETAILS o
\. 2\ el
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WRAP A MIN. OF 30"
OF LOCATING WIRE
AROUND THE METER METER COVER.

SEE SPECIFICATIONS.

TN A AT G LA A A Z \\,\\/W‘
| S TR
FORD ALL BRASS AND COPPER
CUSTOMSETTER OR APPROVED
EQUAL A5 REQ'D TO MATCH
METER AND SERVICE LINE
MATERIALS. CENTER IN METER .,
BOX ¢ SET PLUMB. 6

FINISH GROUND
A5 REQD

18" MIN.

22" MAX/

_————WATER METER.
MIN. | __— SEE SPECIFICATIONS.

METER BOX. SEE
SPECIFICATIONS. METER
BOX SHALL BE SET PLUMB WITH

0

VARIES
0

)

oo
2
o
000,
S
FF
(S
Llelet)

2
%
5
0

THE TOP OF THE BOX LEVEL. PoTR8 KA
\%;»E&,&i FLOW | SR, !
lb%’"o o%j° S I 3 99 'b<03°°o°0%>° “
b S
Redfoad = | (980 ¢
METER BOX TO BE SET °o 0@500%% Rt W NEW OR EXISTING
ON 6" MIN. LAYER OF
, : ogiiSodoaBa f | | oh | [Soedorass R, SERVICE LINE
COMPACTED 3/4"-0 = : 2, PNy (= TSR I
CRUSHED ROCK. - g il Gepsdars WEIGIT I
FLOW b g ¥ '_‘—{,_,80:0%%508"0%%85 0(20%%5 = | FLOw
— | I | ] —
0 oo, 0 0O 00 (.0 9 0
o Ooo%O Yepiel Te) Q9 0000 9°OO°9°C
_ 5 SR b T U B
1
BRACE PIPE
CURB 5TOP, SEE i vl WATERTIGHT COUPL gves FORD
SPECIFICATIONS SN OR EQUAL, A5 REQ

NOTE:
SEE FIGURE W2 FOR

TYPICAL 1 1/2" OR 2" WATER METER INSTALLATION  wmereR BOX iNsULATION

DETAIL.
(USING COPPER CUSTOMSETTER)
N.T.5.
/" REVISION DATE N
CITY OF
ORIGINAL DEVELOPMENT | MARCH 2007| . o\ o STANDARD WATER DETAILS FIGURE
CURB 5TOP ADDITION | FEB 2013 ATER METER DETAILE W3
\ /\ OREGON
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- > 8 3
‘\g§ Y
COLLAR REQUIRED
FOR ALL VALVE -
BOXES. SEE 1
FIGURE W5. 1
6" MIN.
12" MAX.
HOLD LOCATION WIRE IN
PLACE WITH DUCT TAPE.
o0 § 09
G0, Iiees
0°Q08~[=%? %0
08 Ooo%
0
Pogas 0908
o] 0 o
0 OOOO 80 08
%0 %%8 0° Q00

TOP SUEFACE,

CAST IRON COVER WITH
/7 WORD "WATER" CAST IN

[ %
F, [

<, RPN

~ ~ N \/

e
:{/&’Z\A’Z\@"

C.l. VALVE BOX A5 REQD FOR
VALVE 5IZE AND DEPTH OF

TRENCH.

VALVE, SEE
12" SPECIFICATIONS

/" O BASE ROCK
REQ'D AROUND
00908 VALVE AND VALVE
BOX BASE.

e
128 <0 o
1 00

al.

4

-4

=t

T~ THRUST BLOCK
WHERE RPEQUIRED.
5EE FIGURE WI2.

CONTINUOUS LOCATING WIRE. DRILL 1/2"
HOLE IN VALVE BOX. INSTALL RUBBER
GROMMET AND INSERT LOCATION WIRE
THROUGH GROMMET. SECURE IN PLACE WITH
DUCT TAPE. PROVIDE LENGTH OF WIRE LOOP

INSIDE VALVE BOX TO EXTEND 24" ABOVE

GROUND SURFACE.

VALVE BOX DETAIL

N.T.5.

AT ALL SPLICES THE CONNNECTING
ENDS OF THE WIRES SHALL BE
OVERLAPPED AND TIED. THE ENDS
SHALL BE S5TRIPPED AND
CONNECTED WITH A WIRE NUT TO
ENSURE ELECTRICAL CONNECTION
AND MADE WATERPROOF WITH AN
APPROVED SILICONE SPLICE KIT.

6"MIN

Y

CONTINUOUS LOCATING WIRE DETAIL

4 REVISION

DATE CITY OF

ORIGINAL DEVELOPMENT

MARCH 2007

CONDON

A OREGON

N T,

SOLID COPPER WIRE, MIN. 12 AWG
UF WITH BLUE (WATER) INSULATION.
INSTALL WIRE ALONG TOP OF ALL
WATER MAINS INCLUDING HYDPRANT
LEADS AND S5ERVICE LINES.

= HOLD LOCATING WIRE IN
[ POSITION ON TOP OF
PIPE WITH DUCT TAPE
NOT TO EXCEED 10 FT.
ON CENTERS.

STANDARD WATER DETAILS

VALVE BOX AND CONTINUQUS
LOCATING WIRE DETAIL

FIGURE

w4

N
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ASPHALT
CONCRETE
. PAVEMENT
5
/;{/ T 1
//- . < . ‘
i ‘s, e
: . .
|
6" MIN.—

LOCATION WIRE. 1/2"
HOLE IN VALVE BOX
WITH RUBBER GROMMET

UNIFORM
GRAVEL STREET,
FINISH ROAD SHOULDER,
) ) OR NATURAL
5 & B 12" MIN. GROUND
R
" » "'—"‘_.,,".,_".r" -
A AT
3 4 A g \ =
el A ’ ‘

1 —
[ ——#4 HOOP, 2 REQD.

CONCRETE COLLAR REQD.

|
|
:
Ik SQUARE OP POUND
|
1/4 ! VALVE BOX

REQUIREMENTS FOR CONCRETE COLLARS:

I. CONCRETE : 3/4", 7 SACK, 4000 P5! AT 28 DAYS5, 2" TO 4" 5LUMP, 4-7% AIR.
2. COLLAR TO BE FORMED AND UNIFORMLY SHAPED.

3. SMOOTH BROOMED FINISH REQD.

4. APPLY CONCRETE CURING COMPOUND.

5. PROTECT FROM TRAFFIC FOR 4 DAY5 MIN.

VALVE CONCRETE COLLAR DETAIL

IN ASPHALT STREETS, GRAVEL STREETS, OR NATURAL GROUND

N.T.5.
4 REVISION DATE CITY OF
ORIGINAL DEVELOPMENT | MARCH 2007 STANDARD WATER DETAILS FIGURE
CLNRON VALVE CONCRETE COLLAR DETAIL w5
OREGON

N

J
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ALL DIEECT/ON5‘\
LOCATION WIRE, ATTACH
TO HYDRANT W/ 5.5.

FIFE STREAF K
4

GROUND LINE

2-2 1/2" NOZZLES—
NST

SET PLUMB

HYDRANT AS SPECIFIED IN SPECIFICATIONS

4 1/2" PORT TO FACE STREET UNLESS
DIRECTED OTHERWISE BY ENGINEER
(4 1/2" N5T)

RN

DI,

GEOTEXTILE FABRIC

REQD OVER DRAINAGE

PIT. MIRAFI 140 5
OR EQUAL.

THRUST BLOCK MUST
BE KEPT BELOW
HYDRANT DRAIN

THRUST BLOCK A5
REQD. PLACE 2
LAYERS OF VISQUEEN
BETWEEN THRUST
BLOCK AND HYDRANT

S0LID 2'%2'% 1-4"

PRECAST CONCRETI

E/ Y o 5"

GG LS

BLOCK PLACED ON
UNDISTURBED 50IL

DRAINAGE PIT REQD. I/3 CU.YD.
FREE DRAINING GRAVEL OR STONE

/

X R

D

ENGTH AS REQ
PROVIDE
EXTENSIONS
A5 NEEDED

/ SIPEWALK

Y
N ]
l

Ooooooog “q
00908 | - -

s,

“a - Hr.-
05> N\ MecHANICAL
oy JOINT REQD

i : v P
L e R .
v

1'-6" TYP. UNLESS CALLED FOR
OTHERWISE ON THE DPRAWINGS.

NOTE:

SET BASE OF HYDRANT ABOVE
SIDEWALK, CURB, OR ROADWAY
SHOULDER A5 REQD. BY MANUFACTURER.

MIN.

/ CURB
— STREET SURFACE

a 3 L
4 6 B

LOOP CONTINUOUS LOCATING WIRE
AS SHOWN IN VALVE BOX DETAIL.

VALVE BOX. 5EE DETAIL

6" FLG. x MJ RESILIENT SEAT
GATE VALVE

MJ x MJ x FLG. TEE

R

A

MECHANICAL / \ '
A CEEGE FLG. FITTING

= REQD.

FIRE HYDRANT AND AUXILIARY VALVE DETAIL

NOTE:
DO NOT CONNECT VALVE
TO HYDRANT DIRECTLY.

N.T.5.
OEIGINATE;/;‘;i:zzPMENT MAE?J E2007 ST OF STANDARD WATER DETAILS FIGURE B
CONDON FIRE HYDRANT AND
OREGON AUXILIARY VALVE DETAIL ws
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3!_0"

4" DIA. 5TEEL PIPE
S5CH. 40 OR APPROVED

EQUAL

NEW FIRE
HYDPRANT AND
6" AUXILIARY
VALVE.

NOTES:

@i

PLAN

. 4" DIA. STEEL PIPE SHALL BE PLUMB.
2. LOCATE PIPES EQUIDISTANT FROM

FIRE HYDRANT.

3. PAINTING 5HALL BE DONE ONLY AFTER
SURFACE 15 FREE OF RUST, OIL, AND GREASE.
THE METAL SHALL BE PRIMED AND TWO
FINISH COATS, YELLOW IN COLOR APPLIED.

FIRE HYDRANT BARRICADE

SECTION

\

CONCRETE
CROWN

FILL PIPE WITH
ol / CONCRETE
) PAINT - SEE
% /NOTE 3.

R

N.T.5.
4 REVISION DATE CITY OF

ORIGINAL DEVELOPMENT | MARCH 2007
CONDON

AOREGON

2500 P5! CONCRETE.
5EE SPECIFICATIONS.

UNPISTURBED
BOIL

STANDARD WATER DETAILS
FIRE HYDRANT BARRICADE

FIGURE

W7

N
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NOTE:
THE CONTRACTOR SHALL PROVIDE TWO

REFERENCES FROM PERMANENT OBJECTS TO THE

END OF WATER S5ERVICE LINE. THESE TIES SHALL
BE SHOWN AND DIMENSIONED ON THE 'RECORD
DRAWINGS" PREPARED BY THE CONTRACTOR.

N

|

DN .
|
|

VALVE AND ,
THRUST BLOCK |

WHERE REQD. w_ﬂ_

WATER MAIN

A5 EEO'D/

END CAP

J
/

J

—_— —

TYPICAL WATER MAIN STUB

SECTION
N.T.S5.

|
|

THRUST BLOCK OR
OTHER APPROVED
THRUST RESTRAINT

[
WX(/ 2
/LOCA TION WIRE.
ATTACH TO FENCE

- R
POST. TWO
LOCATIONS.

e LB./FT. STEEL

]

FENCE POST REQD.

NOTE:

THE CONTRACTOR SHALL
PROVIDE TWO REFERENCES FROM
PERMANENT OBJECTS TO THE
END OF WATER SERVICE LINE.

WATER SERVICE
LINE, SIZE AS
REQD.

CONTINUOUS LOCATION | o
WIRE REQD. WRAP

WIRE AROUND TOP | /

OF FENCE POST-— |

el /

—— e . ——— — e

—_— — —

] /
PACK JOINT j/

BALL VALVE END CAP

]
]
THESE TIES SHALL BE SHOWN §|
AND DIMENSIONED ON THE <
"BECORD DRAWINGS" PREPARED =)
BY THE CONTRACTOR. ml
l 2" '
-~ —
DN NI 7 RO

I
ﬁ ‘/}1.33 LB/ FT. STEEL

FENCE POST REQD.
WHEN SERVICE 15
NOT EXTENDED. NO
SUBSTITUTIONS.

TYPICAL WATER SERVICE LINE STUB

A OREGON

SECTION
N.T.5.
4 REVISION DATE
ORIGINAL DEVELOPMENT | MARCH 2007 SIRHSE STANDARD WATER DETAILS FIGURE
CONDON WATER MAIN AND
SERVICE LINE STUB DETAILS wa

N
Y
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18" OR LESS

EXTG. SANITARY
SEWER LINE

WATERTIGHT
COUPLING,
CAULDER,
FERNCO, OR
APPROVED
EQUAL.

9' MIN. (TYP.)

~ NEW WATER LINE
Q/‘ CENTER ONE FULL PIPE

TR
!

ZONE OF EVALUA T/OlN, S5EE SPECIFICATIONS FOR
WATER-SEWER LINE CRO55ING REQUIREMENTS.

LENGTH AT CROS5ING POINT

EXTG.
/ SEWER LINE

Moo

N

]
A

)

Ko,

186" OR LE5S5

-

®:-

NEW SEWER PIPE WHEN REQD., SEE SPECIFICATIONS

NOTES:

I. PROVIPDE SUPPORT BEAM WHEN REQUIRED. SEE SPECIFICATIONS.

C-900 PVC PIPE OR A5 REQD.
CENTER ONE FULL PIPE
LENGTH AT CROS55ING POINT.

2. ALL BACK FILL IN AREA OF WATER-SEWER CRO55ING TO A DEPTH 12" ABOVE
THE TOP OF THE HIGHEST PIPE SHALL BE 3/4"-0O BASE ROCK COMPACTED TO
95% OF ASTM D-698 LABORATORY DENSITY.

WATER-SEWER CROSSING

(NEW WATER LINE CONSTRUCTION)

N.T.5.
(" REVISION DATE CITY OF
ORIGINAL DEVELOPMENT | MARCH 2007 STANDARD WATER DETAILS

CONDON

/\ OREGON

WATER-SEWER CROSSING

FIGURE

w9

~N

J
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(IN5TALL 12-14 INSULATION BAGS OR
MORE IF REQD. BAGS SHALL BE FILLED
WITH POL YURETHANE FOAM "PEANUTS".
SECURELY HEAT SEAL OR TAPE EACH
END OF EACH BAG. DOUBLE BAG EACH
BAG UNIT. PLACE BAG5 AROUND THE
AIR RELEASE VALVE. CONTRACTOR
SHALL PROVIDE PROTOTYPE OF
INSULATING BAG FOR APPROVAL BY
ENGINEER BEFORE PROVIDING BAGS
FOR PROJECT. USE CONSOLIPATED
PLASTIC CO. INC. (1-800-362-1000)
#90349KA 4-MIL. 18"X20" POLY BAGS

AND "PEANUTS" TO BE INCLUDED IN

FROST PROOF, WATER TIGHT,
MANHOLE RING AND COVER
EAST JORDAN IRON WORKS
#1043 OR APPROVED EQUAL.

1" 6.I.P.\

me

T~ SCREENED AIR VENT, CLAY

4x4 PRESSURE TREATED

woop FOsT

AND BAILEY MODEL CB300-I,
OR EQUAL

1| —CAULK
|/ waATER
TIGHTT]

2
PRECAST 48" |.D. F
MANHOLE. WITH = 3/4" WIDE 5.5. BANDS
PRECAST TRAFFIC VARIES \ AS REQD.
OR APPROVED EQUAL. CO5T5 OF BAGS RATED TOP SLAB
EXISTING
4 . GROUND
WATER AIR RELEASE VALVE" BID ITEM. Y
i AR T |

MIN.‘

2-90° G.1.P.
ELBOWS

12"
A

4x4 WOOD
POST

= S5 S . )
; té”\;ifs\;} 5;3"\5’2’551’ S . = " § TOP VIEW
- ks s S UNION ™
ST RS L —3/4" WIDE
=3Vc3q'? ﬂffi’ - S%‘f;g':} S . 5.5. BANDﬁt
NOTCH MANHOLE A5 T st e E
REQUIRED OVER PIPE. TR o N Y I INSTALL BARRICADE.
PROVIDE 4-INCH MIN. R D YT P = [ 4 REQUIRED. SEE
= 1x v
CLEARANCE: e ia 3 |- \‘ REDHEAD ANCHOR oy R
SLOPE \ | alaimstmV | | - ) BOLTS AS REQD. ' e
P <. AL T ¥ Bk
UP o~ GRaN o5 WU\ Y | %o%g?s 4x4 PRESSURE D— P ~ —
Q STl T e o%ogg-,%léz%?gi[ TREATED BLOCK  WATER AIR _
Q Ug.l o %b%%%?c’%%ggo ‘3% %b%%%%% &%%t 2 APCO NO. EELEA5E / \ oy
x | UNION OIS 143C OR SEHERSE / \
APPROVED . = i
L 12" MIN. 3/4"-0 EQUAL J
CRUSHED ROCK , , .
; /" BALL VALVE / ‘L~ Y, Pre— 9
) dsklies WITH HAND iy i
CONNECTION A5 g S o
REQUIRED SEE , ,
TECHNICAL 4 6 -
SPECIFICATIONS WATER AIR RELEASE VALVE
N.T.5. PLAN DETAIL
4 o DATE_ Y CITY OF STANDARD WATER DETAILS FIGURE Y
ORIGINAL DEVELOPMENT | MARCH 2007
GENERAL UPDATES FEB 2013 CONDON W10
OREGON WATER AIR RELEASE VALVE
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21- 0 "
‘ — RIGHT-OF-WAY LINE
WHERE APPLICABLE
KUPFERLE MAINGUARD !
2" BLOW-OFF HYDRANT (’:U] ]
MODEL NO.77 OR APPROVED
EQUAL. l
9
EXISTING | %
!

N
GROUND \
Y

OVER DRAINAGE PIT.

01‘!

[

4

2" WATER LINE BLOW-OFF DETAIL

. oSk 2" DRAIN
2" 6.1.P. 55 o;o%%/ N8 CU.YD.
COUPLING geddl prets ;

Y E’EO% Rk %§O%%§, 2"-90° 6.1.P. ELBOW
{ ;

2" WATER LINE X ,
(5EE 5PECIFICATIONS) 2%

MNT.5.

I
| ROOFING FELT, TAR PAPER, OR
,/I—' GEOTEXTILE FABRIC REQUIRED

ROCK,

2 FT.2 THRUST BLOCK

4 REVISION pATE Y ey oF
ORIGINAL DEVELOPMENT | MARCH 2007
CONDON

f OREGON

STANDARD WATER DETAILS

WATER LINE BLOW-OFF DETAIL

FIGURE

w11

N
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1. THRUST BLOCKS SHALL BE REQUIRED AT THE FOLLOWING LOCATIONS:
ALL CHANGES IN DIRECTION.
ALL DEAD—ENDS.
ALL VALVES 10-INCH AND LARGER (SIZE FOR CLOSED CONDITION).
AT OTHER LOCATIONS REQUIRED BY THE ENGINEER.
AT TEMPORARY DEAD ENDS DURIG PIPE INSTALLATION AS REQUIRED FOR

Mmooy

F.

24 Tl.'lRUST BLOCKS SHALL BE SIZED AS REQUIRED BY SOIL CONDITIONS AND

THURST BLOCK NOTES

TEMPORARY PRESSURE TESTING.
AT OTHER LOCATIONS REQUIRED BY THE ENGINEER.

DESIGN PRESSURE.
3. PLACE CONCRETE AGAINST UNDISTURBED TRENCH WALL.
4. CONCRETE SHALL BE 2,500 PS! MINIMUM.

5. ALL CONCRETE SHALL BE PLACED SO THAT PIPE, FITTING JOINTS, BOLTS AND

NUTS, ETC., WILL BE ACCESSIBLE FOR REPAIRS.

6. PLACE ONE LAYER OF VISQUEEN BETWEEN FITTING AND CONCRETE TO

FACILITATE FUTURE REMOVAL OF THRUST BLOCK IF REQUIRED.

7. ANCHOR RODS SHALL BE 3/4" DIAMETER GALVANIZED STEEL RODS OR #6 EPOXY ’ ’

COATED REINFORCEMENT BAR, AASHTO M284, HAVING AN 18" MINIMUM
EMBEDMENT IN CONCRETE.

8. THRUST BLOCKING SHALL BE SIZED FOR 150 PSI WATER PRESSURE

9. IF THE REQUIRED BEARING AREA IS LESS THAN 1 SQUARE FOOT, A THRUST
BLOCK SHALL NOT BE REQUIRED.

NOTE:

1. DETERMINE THRUST (T) FOR TYPE OF FITTING OR JOINT AND SIZE OF
PIPE, FROM TABLE NO. 1 OR TABLE NO. 3.

DETERMINATION OF THRUST BLOCK BEARING AREA

WHEN THRUST BLOCK BEARING AREA IS NOT SPECIFIED ON THE PLANS OR
DETERMINED BY THE ENGINEER, THE FOLLOWING PROCEDURE SHALL BE

USED TO DETERMINE REQUIRED BEARING AREA.

2. DETERMINE BEARING CAPACITY (B) OF SOIL FROM TABLE NO. 2.
3. DETERMINE REQUIRED BEARING AREA (A) AS FOLLOWS:

A

EXAMPLE: DESIGN PRESSURE = 175 PSI

=T=+8B
PIPE = 12"
FITTING = TEE

SOIL — SANDY GRAVEL

FROM TABLE NO. 1:
FROM TABLE NO. 2: B

T = 15,310 LB.
3000 LB/FT?

A = 15310 X 1.75 = 8.9 FT?

3,000
TABLE NO.1
THRUST AT FITTINGS IN POUNDS AT 100 PSI OF WATER PRESSURE
PIPE SIZE | TEES AND | 90°BEND | 45°BEND | 22 1/2° | 11 1/4°
DEAD _ENDS BEND BEND
4" 1,850 ‘2,610 1,420 720 394
6” 3,800 5,370 2,910 1,470 810
8" 6,580 9,300 5,040 2,550 1,372
10" 10,750 15,200 8,240 4,170 2,216
12" 15,310 21,640 11,720 5,940 3,128
14" 20,770 29,360 15,910 8,060 4,241
16" 26,880 38,010 20,590 10,430 5,468
18" 29,865 42,235 22,858 11,653 5,855
NOTE: FOR WATER PRESSURES DIFFERENT THAN 100 PSI, MULTIPLY
THRUST FOUND IN TABLE NO. 1 BY REQUIRED PROPCRTION.
EXAMPLE: DESIGN PRESSURE = 175 PSl. MULTIPLY VALUE IN
TABLE BY 1.75
TABLE NO.2
SoiL SAFE BEARING LOAD
LB/FT?
SOFT CLAY 500
SILT 1,000
SAND 2,000
SAND AND GRAVEL 3,000
SAND AND GRAVEL CEMENTED WITH CLAY 4,000
HARD CLAY 4,000
TABLE NO.3
SIDE THRUST PER 100 LB./SQ.IN. PRESSURE
PER DEGREE OF DEFLECTION
PIPE SIZE SIDE THRUST-LB PIPE SIZE SIDE THRUST-LB
4 N/A 14 377
6" N/A 16 486
8" N/A 18 6§65
10" 197 20 790
12" 278 24 1,150

\

MULTIPLY THRUST BY DEGREE OF DEFLECTION TO OBTAIN TOTAL THRUST

#4 HOOP 8 12" 0.C.
TYP.

75% OF TEE

PROVIDE CLEAR
SPACE FOR FUTURE
PIPE EXTENSION

RESTRAINED
JOINT END PLUG
OR CAP

RESTRAINED
JOINT END PLUG

MEGALUG RESTRAINED
JOINT DEVICE BY EBAA
IRON, INC. OR APPROVED
EQUAL. MEGALUG REQD.
TO TRANSFER THRUST
FROM PIPE TO CONCRETE
COLLAR. TWO REQD.

ONE FOR EACH DIRECTION

TRENCH
l‘E TH.
O

6" |
N s
%é

1
Ml

UNPISTURBED
S0IL

ANCHOR COLLAR

TYPICAL THRUST BLOCK LOCATIONS

ENGINEER
RO,

SECTION VIEWS

75% OF TEE, TYF.

5IZE THRUST %
BLOCK SAME

PROVIDE CLEAR
SPACE FOR
FUTURE PIPE
EXTENSION

UNDISTURBED

S0IL \

FPROVIDE
TEMPORARY
FORMING AS
REQD.

VISQUEEN

SIZE

ANCHOR
BLOCK-5IZE
AS REQD. BY

y g m @E

\\7///\;\7///\

%

W

TN

THRUST

CALCULATE
REQD. BEARING
AREA AGAINST
UNDISTURBED
SOQIL. CALCULATE
THRUST A5 DEAD
END LINE PER
TABLE NO. |

AS REQD.

WEIGHT OF CONCRETE TO
EQUAL 100% OF TOTAL

BEARING AREA (A) = HEIGHT (H) x LENGTH (L)
A=HxL

PLAN

THRUST BLOCK

ONE LAYER VISQUEEN
BETWEEN FITTING,
PIPE AND CONCRETE

SECTION

TYPICAL THRUST BLOCK DETAILS

3/4" GALV. ROD5 OR EPOXY
COATED #6 REINFORCEMENT
BAR, AASHTO M284-18" MIN.
EMBEDMENT EACH END

NOTE:
GRAVITY ANCHOR BLOCK
TO BE SIZED BY ENGINEER

3/4" GALV. RODS OR
EPOXY COATED #6

REINFORCEMENT NOTE:

BAR, AASHTO

M264-18" MIN. 1. THRUST BLOCK IS NOT
EMBEDMENT REQD. WHEN VALVE I5

EACH END CONNECTED BY A FLANGED OR

RESTRAINED JOINT CONNECTION
TO ADJACENT FITTING OR PIPE
WHICH HAS THE REQD. THRUST
= RESTRAINT.

2. THRUST BLOCK 15 NOT
REQD ON 8" AND SMALLER
VALVES UNLESS CALLED OUT
OTHERWISE ON DRAWINGS.

BEARING AREA
100% OF THAT REQD.
THRUST BLOCK REQD. FOR A TEE.

FOR ALL VALVES.

REVISION

DATE

CITY OF

ORIGINAL DEVELOPMENT

MARCH 2007

CONDON

OREGON
A

STANDARD WATER DETAILS FIGURE

THRUST BLOCK DETAILS w12
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MANHOLE FRAME
AND COVER SEE

FINISHED GRADE _\ SPECIFICATIONS

V' | ——VARIES-6" MAX. USE

GRADE RING A5 REQD.

\

MANHOLE FRAME AND COVER
GRADE RINGS SEE SPECIFICATIONS

CONCRETE COLLAR. SEE
/DETA!L, FIGURE 55. YA5 REQD.

R e e =
=

PRECAST CONC.
ECCENTRIC CONE

2'-6" MIN.
3-6" MAX.

5"
MIN.

VARIABLE
VARIES

~}

—

23" DIA.

__48"DIA. PRECAST CONC.

RING

JOINT SEAL MATERIAL, KENT SEAL
MASTIC ACRYLIC POLYMERIC S5EALANT
OR EQUAL, TYP. ALL JOINTS. ALL
JOINTS TO BE WATERTIGHT.

NOTE:

USE TYPE B MANHOLE
WHEN MANHOLE DEPTH 15
5.5 FT. OF LE55 UNLESS
CALLED FOR OTHERWISE
ON THE DRAWINGS.

PRECAST MANHOLE

I STA. AND INVERT ELEVATION J / BASE SECTION.
REFERENCE POINTS SHOWN
TRENGH 3‘ ON PLANS. FIELD VERIFY >/ TYPEB
% FOR MANHOLES ON EXTG. N.T.5.
7 LINES. e MANHOLE PIPE CONNECTOR
I 1 Ty (7 "A-LOCK" OR EQUAL. SEE

mg o / / SPECIFICATIONS.

| (7] ¥l MAIN CHANNEL TYP.

I 0 - O J PROVIDE FLEXIBLE WATERTIGHT JOINT
2ILE | | BibiEie I IN PIPELINE I'-6" FROM EDGE OF
(TYP.) " N A 05 1 MANHOLE. USE GASKETED BELL JOINT

BEGLRELT / o% e OR NEOPRENE COUPLING SUCH A5
11 /////// / 95 CAULDER, FERNCO, OR EQUAL WITH
< P & s : 3T o I STAINLESS STEEL SHEAR RINGS (SEE
WATERTIGHT PVC o) g ;bgz 09 Lo °sc 0o = °o° Q: <, SPECIFICATIONS).
RS Sl B RS XY, PROVIDE A MIN. OF 6" OF
SECTION OF PVC BEDDING MATERIAL
PIPE. 5IZE AS REQD COMPACTED TO 95% OF
‘ ' ASTM D-698 DENSITY.
SECTION
TYPE A
N.T.5.
DATE
= CITY OF STANDARD SEWER DETAILS FIGURE N
ORIGINAL DEVELOPMENT | MARCH 2007
CONDON
f OREGON STANDARD PRECAST MANHOLE S1

CONCRETE
TOP 5LAB

: 2 APPROVED
NS . S o / PRECAST

L 23 3\4"DIA._ |
i) 48" DIA. PRECAST cONC. RING _). -] 5"
T m i 7 Y
JOINT SEAL MATERIAL, NOTE:
KENT SEAL MASTIC SEE TYPE A MANHOLE FOR
ACRYLIC POLYMERIC BASE AND WALL DETAILS.

SEALANT OR APPROVED
EQUAL. TYP. ALL JOINTS.

PRECAST TOP SLAB MANHOLE
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MANHOLE CONSTRUCTION NOTES

I. ALL MANHOLES SHALL BE PRECAST

MANHOLE UNITS UNLESS OTHERWISE APPROVED.

2. ANY GAP5, HOLES, ROUGH 5P0TS, ETC., IN
THE CHANNELS 5HALL BE FILLED OR REPAIRED
IN THE FIELD.

3. THE MANHOLES SHALL BE SET O T0 6
INCHES BELOW FINISH GRADE AND THEN
ADJUSTED TO GRADPE WITH GRADE RINGS A5
REQUIRED.

4. CONE SECTION SHALL BE ECCENTRIC.

6. SHOULD THE ENGINEER DETERMINE THE
NATIVE MATERIAL 15 UNSUITABLE FOUNDATION,
ADDITIONAL MATERIAL SHALL BE INSTALLED A5
OUTLINED IN THE TECHNICAL SPECIFICATIONS.

7. FLOW CHANNEL IN MANHOLE 5HALL DPROFP A
MINIMUM OF O.1 FEET FROM INLET TO OUTLET.

8. IN MANUFACTURING THE MANHOLES, THE
CONTRACTOR 15 ADVISED TO REVIEW THE
DETAILS ON THIS SHEET WHICH SHOW THE
SEWER PIPE SLOPE CALCULATED TO THE
CENTERLINE OF THE MANHOLE.

WATERTIGHT CAP,

S5IZE AS REQD 1

STUB (TYP.) —=—
BLOCK | .
SECURELY

5' MIN.

ALL MANHOLE CHANNELS
SHALL BE CONSTRUCTED
IN THE MANHOLE BASE
U-SHAPED FORM. ALL
SHELVES SHALL BE FIN-
ISHED IN A WORKMAN-
LIKE MANNER AND SHALL
SLOPE TO DRAIN TO
CHANNEL AT [:12 MAX.
SLOPE,

i = T T

FLEXIBLE JOINT REQD.
FOR NEW SEWER PIPE
SEE SECTION BELOW

JL

NEW SEWER PIPE 5/ZE
A5 REQD.

NOTE:

THIS DETAIL 15
CONCEPTUAL ONLT.
EACH BASE WILL
— HAVE ITS5 OWN
UNIQUE LAYOUT.

PLAN

MANHOLE BASE

N.T.5;

4 REVISION

DATE Y ¢y OF

ORIGINAL DEVELOPMENT

MARCH 2007
CONDON

ﬁ OREGON

STANDARD SEWER DETAILS
MANHOLE BASE/
CONSTRUCTION NOTES

FIGURE

S$2
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NOTE: \

SEE FIGURES 51 AND 52 FOR OTHER

MANHOLE REQUIREMENTS.
INSIDE DROP BOWL AS MANUFACTURED

BY RELINERe, |-800-5086-600/, OR
APPROVED EQUAL. PROVIDE 5IZE A5
REQUIRED TO MATCH INLET PIPE. INSTALL
AS REQUIRED BY MANUFACTURER.
PROVIPE FORCE LINE HOOD ON
HIGH VELOCITY INLET LINES:.

\\\\\\\\\\\\\\\\\\\\\\ \
B
e

1-6" MIN.

MANHOLE PIPE CONNECTOR,

"A-LOK" OR EQUAL. 5EE
TECHNICAL SPECIFICATIONS

PROVIDE FLEXIBLE WATERTIGHT JOINT
IN PIPELINE. USE GASKETED BELL
JOINT OR NEOPRERE COUPLING. SEE
TECHNICAL SPECIFICATIONS (TYP).

INVERT IN

REFERENCE
POINT ™~
L H
o PVC DROP PIPE
e e V" 512 1o macr
o8 LW T PipE
y
SHELF | T ™~— RELINERs, ADJUSTABLE
(TYP) - 5.5. CLAMPING
I = BRACKETS (TYP). MAX
SLOPE " SPACING SHALL BE 36"
T

\'{'.‘ {f. .{.Q '{. f.

\1.

i | ZLOPE \90" PVC ELBOW
—

of 00 f. "\v o,@ -4.» ‘ [
N {. { {.r —.;} rf Tg} “.. \/
\ \ 4\‘! * .1 n*A -‘..4' \/\\/’
\//\//\ XS AN X /\///\’///\///
INVERT OUT SET BASE OF CHANNEL 0.8 TIMES OUTLET
REFERENCE POINT PIPE DIAMETER ABOVE INVERT OUT.
DROP PRECAST MANHOLE
M.T.5.
/  REVISION pATE Y N
CITY OF
ORIGINAL DEVELOPMENT | MARCH 2007 I RS SUER A SIGENS FIGURE
e DROP PRECAST MANHOLE
OREGON 33 )
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FINISH
GRADE

1/4 |"1

CLEANOUT RING, FRAME AND
COVER WITH "SEWER CLEAN-OUT"
ON COVER. 5EE TECHNICAL
SPECIFICATIONS.

RING SEAL REQD.

/—'.‘5CEEW PLUG WITH RUBBER

6" MIN. COMPACTED BASE ROCK

PR R A v
7, e ™ :
CONCRETE <\( 2 s
COLLAR.
SEE DETAIL, ,
FIGURE 55. $
N4
/\\\/\
X
SELECT BACKFILL <
ALL AROUND X
N/
L
N
\\'/\\Vé/
SEWER MAIN 5IZE N2

N
AS REQD x KRR

INVERT ELEVATION & S5TATION
REFERENCE SHOWN ON PLANS

GRAVITY SEWER MAIN LINE CLEANOUT

N.T.5;

WATERTIGHT SCREW PLUG
WITH RUBBER RING SEAL
REQD. 3" CLEARANCE
BETWEEN TOP OF RING
AND TOP OF PLUG.

SEWER CLEANOUT COVER
SEE TECHNICAL SPECIFICATIONS

FINISH GRADE

LR R o= 4 v B RRRLRERERURR
45° ELBOW | ELIVERIL ) L ON /8 VNI
/\ ¢ 7
& N\
e N CONCRETE COLLAR.
BLOCK PLUG SECURELY, USE l% ‘E///‘% SEE DETAIL, FIGURE
CHERNE GRIPPER MECHANICAL &" COMPACTED/J L /i —— 55.
PLUG OR APPROVED EQUAL. BASE ROCK \\\/ R
X A PIPE 5IZE AND
L SN TYPE TO MATCH
4" PIPE UNLES5 & /g//\\/ \//\\x//\\// SERVICE LINE
OTHERWISE SHOWN —\ R AN
45° ELBOW
WYE PROVIDE WATERTIGHT CHERNE
GRIPPER MECHANICAL PLUG OR
APPROVED EQUAL AND BLOCK
SECURELY FOR CLEANOUTS ON
BENDS.
N.T.5.
REVISION DATE Y cITY OF
ORIGINAL DEVELOPMENT | MARCH 2007 STANDARD SEWER DETAILS FIGURE
CONDON
GREGON SEWER CLEANOUTS S4

~N

J
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JOINT SEAL MATERIAL, KENT SEAL MASTIC,
ACRYLIC POLYMERIC SEALENT OR APPROVED
EQUAL REQD. ALL JOINTS SHALL BE SEALED
TO PROVIDE A WATERTIGHT MANHOLE.

12" MIN.
el
UNIFORM
FINISH
‘§ i ASPHALT
. R ‘ CONCRETE
b
7AZ 2K -4 N
Y
] e . %oOOSO%OoO 08008
] . 4. :
._ B 1
NOTE: S
PROVIDE GRADE |, - o *
RINGS A5 REQD. il ,
70 MATCH FINISH B #4 HOOP, 2 REQD.
GRADE, TYP. ‘. K
CONE SECTION —/(—“L—’\/— CONCRETE COLLAR PEQD.

SQUARE OR ROUND

MANHOLE AND CLEANOUT

CONCRETE COLLAR DETAIL

N.T.8.

IN ASPHALT PAVEMENT

1/4"

12" MIN.

UNIFORM
FINISH

GRAVEL STREET OR
SHOULDER, OR
NATURAL GROUND.

¢ 2"

NOTE:

PROVIDE GRADPE

RINGS AS REQD.
TO MATCH FINISH
GRADE, TYP.

CONE S5ECTION

SFoNd

i SO Q?QOOA%DOO
X | 9. e UO

/\ P 2P 4
\\/\‘i}%/\/\%@\gw\\\@
I S
W

==

o ASBEOD.

~==}

1 RO
RO
TR

#4 HOOP, 2 REQD.
CONCRETE COLLAR REQD.

MANHOLE AND CLEANOUT

CONCRETE COLLAR DETAIL

IN GRAVEL STREETS OR NATURAL GROUND

REQUIREMENTS FOR CONCRETE COLLARS:
|. CONCRETE: 3/4", 7 5ACK, 4000 P5| € 28 DAYS5, 2" TO 4" 5LUMP, 4-7% AIR.
2. COLLAR TO BE FORMED AND BE UNIFORMLY ROUND.
3. SMOOTH BROOMED FINISH REQD.

4. APPLY CONCRETE CURING COMPOUND

5. PROTECT FROM TRAFFIC FOR 4 DAY5 MIN.

M. L5,

/" REVISION

ORIGINAL DEVELOPMENT

DATE Y~ crry OF
MARCH 2007
CONDON

A OREGON

STANDARD SEWER DETAILS

MANHOLE AND CLEANOUT

CONCRETE COLLAR DETAILS

FIGURE

S5

N
J
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NOTE:

PROVIDE TWO REFERENCES FROM PERMANENT
OBJECTS TO THE END OF SEWER S5ERVICE LINE.
THESE TIES SHALL BE SHOWN AND DIMENSIONED
ON THE RECORD DRAWINGS.

CONTINUOUS LOOPED
LOCATION WIRE

45° ELBOW.
SEE NOTE 2.

TEE/WYE A5 REQD
SEE SPECIFICATIONS.

A

N

FINISHED GRADE

LOCATION WIRE 24"

MIN. LENGTH IN

CLEANOUT COVER.

NSNS

//\//\ N

KK

2\
/\\///\\///\\///\\

N

A YN

ANKA
AN

LOOPED LOCATION WIRE

4" MIN. SEWER SERVICE
/ LINE, OR AS REQD

APPROVED BY

R/W LINE

I2 "
UNLESS
OTHERWISE

ciTYy

ALL AROUND

. ¥4
i/,\\;/\\;\\y\\\/
.

L \\\<\ PN s

n)

><)\><)\ NN A

S

T AT A

)O _ FLOW

U/

e
Fd
45°

SEWER MAIN —/Kj

NOTES:

l.. BERVICE LINE 15 NOT NECESBARILY AT 90° TO
SEWER MAIN. PROVIDE FITTINGS A5 REQUIRED

TO INSTALL SERVICE.

2. DEPTH OF SEWER MAIN MAY NOT ACCOMMODATE
TEE/WYE 45° ANGLE ORIENTATION. CONTRACTOR
SHALL HAVE ALTERNATE ALIGNMENT APPROVED

B GITY.

Lﬂ. OPE A5 REQD.

SELECT BACKFILL )X}

2N

/\\\/< 55 CLAMP

- SERVICE LINE
//// CLEANOUT. 5EE
FIGURE 54.

>

PROVIDE WATERTIGHT CHERNE

L

1/4°/Ft MIN. SRR GRIPPER MECHANICAL PLUG OR
PVC SEWER PIPE, NN WYE APPROVED EQUAL AND BLOCK
SEE SPECIFICATIONS SECURELY WHEN SERVICE LINE
15 NOT EXTENDED.
N.T.5.
REVISION pATE Y eIty oF
ORIGINAL DEVELOPMENT | MARCH 2007 STANDARD SEWER DETAILS FIGURE
R/W CLARIFICATION | FEB 2013 CONDON S6
OREGON SEWER SERVICE LINE
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EXTE,
WATER LINE

WATER MAIN
COUPLING A5
KEQP. (TTF.]

[ —— e

ONE FULL PIPE LENGTH (18'%)

AT CROS5ING POINT OF
SEWER PIPE

9' MIN. (TYP.) _,4 NEW SEWER LINE, CENTER
O/ ONE FULL PIPE LENGTH
<%ZONE OF EVALUATION, SEE SPECIFICATIONS FOR EXTG.

WATER-SEWER LINE |CROS5ING REQUIREMENTS. WATER LINE

7777777777770 | 7777222222227

\
f—18" OR LESS C-900 PVC PIPE OR A5 REQD.
Y 2 | CENTER ONE FULL PIPE

0 LENGTH AT CROSSING POINT.

NOTE:

ALL BACK FILL IN AREA OF WATER-5EWER CROS5ING TO A DEPTH 12" ABOVE
THE TOP OF THE HIGHEST PIPE SHALL BE 3/4"-0 BASE ROCK COMPACTED TO
95% OF ASTM D-696 LABORATORY DENSITY.

WATER-SEWER CROSSING
(NEW SEWER LINE CONSTRUCTION)

N.T.5.
/" REVISION DATE R ——
CRIGINAL DEVELOPMENT | MARCH 2007 STANDARD SEWER DETAILS
CONDON -
f OREGON WATER/SEWER CROSSING )




SEE APPROPRIATE TRENCH
RESTORATION DETAILS FOR
SURFACE RESTORATION

EXISTING
SEE APPROPRIATE TRENCH REQUIREMENTS.

GROUND \
RESTORATION DETAILS FOR

SURFACE RESTORATION A —
REQUIREMENTS.

EXISTING

GROUND —\
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A 8
GENERAL SLOPE A5
8 BACKFILL 8 REQUIRED FOR
y TRENCH 5AFETY.
GENERAL 5LOPE A5 o
BACKFIL REQUIRED FOR Al
ol \ TRENCH SAFETY. o
NE CONTINUOUS L [
| WHERE PEQUIRED N
CONTINUOUS a0 i = Sy ~IS & ~SELECT
LOCATING WIRE: l A SPRING LINE OF PIPE ! b BACKFILL
S SELECT T |
} 1 & BAcKFILL PIPE SIZE AND CLASS AS [ A I
S5PRING LINE OF PIPE \ CALLED FOR IN PLANS g~ ’__ ¢—BEDDING
- AVA N B AND SPECIFICATIONS — (o its e 1T !
PIPE 5IZE AND CLA55 A5 A I 1
CALLED FOR IN PLANS RIS Tl t—BEDPING 2" MIN—
AND SPECIFICATIONS —— o ioeso Uf Y :
1 O -

MAX. TRENCH WIDPTH
2 FT. = Q8. OF PIPE,
MIN. TRENCH WIDTH

I FT. + 0.D. OF PIPE.

SEE TECHNICAL SPECIFICATIONS
FOR MATERIALS AND
COMPACTION REQUIREMENTS

MAX. TRENCH WIDTH
2 FT. + 0.0. OF PIPE,
MIN. TRENCH WIDTH

I FT, = C.8. OF PIFE.

TRENCH EXCAVATION AND BACKFILL TRENCH EXCAVATION AND BACKFILL

WATER LINES SEWER & STORM SEWER LINES
N.T.5. N.T.5.

S5EE TECHNICAL SPECIFICATIONS
FOR MATERIALS AND
COMPACTION REQUIREMENTS

REVISION
ORIGINAL DEVELOPMENT

DATE_ Y ciTy OF N

MARCH 2007 STANDARD TRENCH DETAILS FIGURE
CONDON T1

TRENCH EXCAVATION AND BACKFILL

OREGON
Z\ J
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8" MIN. BASE AGGREGATE FOR
STREETS AND ROADS

6" MIN. BASE AGGREGATE FOR
SHOULDERS

4" MIN. BASE AGGREGATE FOR
PARKING AREAS

OR EQUAL
TO EXISTING
THICKNESS,
WHICHEVER
15 GREATER

~

GENERAL

BA CKFILL”L

L J

TRENCH RESTORATION

GRAVEL STREETS, ROADWAYS, SHOULDERS,

AND PARKING AREAS
N.T.5.

— 3" MIN. ASPHALT CONCRETE
PAVEMENT OR EQUAL TO EXISTING,
WHICHEVER 15 GREATER.

|

I T TETD CTITETTTIETE T E TN IETT DT ETTOTE TN IS

9&%%9:?%%’ e R Tox l@;g;‘po%gow

©°Q08 %

000 ©| O

0938 507 o0 oN@38 B0 R3S X0 %% | 038 80808

0 201,90 & (190 0 11:9:0.8 (220 /(120 C (PP & (190 &
PRI AR AR AR R

300938 (850008 390°/68 890138 3908 30y

/ |
SAW CUT EXISTING 1

PAVEMENT PRIOR TO

PATCHING AS REQD.
TO PROVIDE A NEAT,
STRAIGHT LINE
PARALLEL WITH
TRENCH CENTERLINE,
MIN. WIDTH 6",

10" MIN. BASE
AGGREGATE OR
EQUAL TO EXISTING,
WHICHEVER 15
GREATER.

GENERAL

BACK FILL/L

A

TRENCH RESTORATION

PAVED STREETS AND ROADWAYS

N.T.9.

-

REVISION

pATE Y ity oF

ORIGINAL DEVELOPMENT

MARCH 2007
CONDON

A OREGON

STANDARD TRENCH DETAILS FIGURE

TRENCH RESTORATION T2

GRAVEL AND PAVEMENT AREAS

~N

)
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REMOVE DEBRIS AND ROCK WHICH
ARE NOT TYPICAL TO THE AREA.
REPLACE TOPSOIL EQUAL TO
EXISTING OR &" WHICHEVER

15 GREATER. RAKE, SHAPE, AND
RESEED OR 50D A5 PER
SPECIFICATIONS TO MATCH
EXISTING.

f /Mul1Lﬂd}ﬁﬁ}}ﬂﬁlﬂh/ﬁﬂuﬂIlﬂﬂJ'MMMMMMMMHMMULLLIMMmullldh.l'hltr}‘;! :/Muﬂﬂ/ﬂlﬁ/ ;

7

rL GENERAL
BA CKFILL’L

TRENCH RESTORATION

LAWNS & LANDSCAPED AREAS
N.1.5.

REMOVE DEBRIS AND ROCK WHICH
ARE NOT TYPICAL TO THE AREA.
GRADE TO MATCH EXISTING.
RESEED A5 NEEDED.

lﬁi’é’iﬁﬁil

~

TRENCH RESTORATION

NATURAL AREAS
N.T.5.
4 REVISION DATE
CITY OF FIGURE
ORIGINAL DEVELOPMENT | MARCH 2007 STANDARD TRENCH DETAILS
CONDON T3
TRENCH RESTORATION

AOREGON LAWNS AND NATURAL AREAS )
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60" MIN.
—: —_
; ¢ ;
B 30' MIN. 30' MIN. .
|
2 |
5 | =
v A | Q
47 & (4. - PR - i - - & 5" MIN 5
i i
SIDEWALK | |
2 |
—~— l
4, | 6
\ = _‘_.2;%— ' 2% /'_
e
OPTIONAL SIDEWALK AND T
CURB. SEE FIGURE R6. i 2
R B i R L
OPTIONAL SIDEWALK AND CURB
AND GUTTER MAY BE INSTALLE
GEOTEXTILE FABRIC 2" MIN. DEPTH OF THIS SIDE. 2
WHERE REQUIRED HMAC PAVEMENT L 8" MIN. DEPTH OF
BY CITY ENGINEER. g
TYPICAL SECTION
N.T.5.
/" REVISION oATE Y oIty oF
-
ORIGINAL DEVELOPMENT | MARCH 2007 e el FIGURE
CONDON TYPICAL SECTION R1
LOCAL STREET

AOREGON

_/
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60" MIN.
T P
, ¢ ,
30" MIN. , 30" MIN.
== = i ~2 o
= | =
Q u t S
4 ¥ ' ( ' ' H ' ' 5 5’ )
SIDEWALK ‘
2 |
= |
e |
w4/ |
: : q = = w e
SO %l M e N e S e B N N
T e A AT A A A A AT A AT M A LS 2 2 N W WA A WA= A A A A A A s 2
ALLHAL 2 00 00:0:0:0-0:0:00-0:0.0-0:0:1:0:0:0:0:00,

(REQUIRED ONE 5IDE).
SEE FIGURE R6.

I'"MIN. TYP.—»—

GEOTEXTILE FABRIC
WHERE REQUIRED
BY CITY ENGINEER.

4" OF BASE ROCK
LEVELING COURSE

3" MIN. DEPTH OF HMAC

\; 6
NOTE:

OPTIONAL SIDEWALK AND CURB
AND GUTTER MAY BE INSTALLED

THIS SIDE.
PAVEMENT —— 8" MIN. DEPTH OF
AGGREGATE BASE
TYPICAL SECTION
MINOR COLLECTOR STREET
N.T.5.
[ = DATE Y™ CITY OF STANDARD STREET DETAILS FIGURE
ORIGINAL DEVELOPMENT | MARCH 2007
HMAC DEPTH FEB 2013 CONDON TYPICAL SECTION R2
OREGON MINOR COLLECTOR STREET

N

J
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64' TO 80'
— i
¢
x| 32' MIN. | 32" MIN. _J %
VAEIE.ﬁ & i 1 | 4! TO 6! Q{
2% 70 10 %' &b |
o N BICYCLE LANE | BICYCLE LANE VARIES
x ! W' 2010 100
—-‘é—'-: ( 6' gl — el — 12, ! I2' i S il 5’ E\ =lé'-——
!
2' | |2
) | 6
s, | | =
>_7. v, oa = 2z ! 2z
7 EgmEe: \
6 @@ jo
SIDEWALK AND CURB. 6
SEE FIGURPE P6. , , SIDEWALK AND CURB.
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GEOTEXTILE FABRIC
WHERE REQUIRED
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DRIVEWAYS AS REQD.
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5' SIDEWALK AND

DRIVEWAYS A5 REQD.
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- = — 48'

OF curp

5' SIDEWALK AND

CURB (TYP.) CURB (TYP.)
TYPICAL CUL-DE-SAC TYPICAL CUL-DE-SAC
BUSINESS AND INDUSTRIAL LOCAL STREET
N.T.5. N.T.5.
(" REVISION DATE
ORIGINAL DEVELOPMENT | MARCH 2007 STANDARD STREET DETAILS
RADIUS CLARIFICATION | FEB 2013 CONDON R4

A OREGON
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VARIES
- o
? SIGN, TYP.
S | _VARIES _ . VARIES - STOP =
Q| o o 5 1 SIDEWALK Y
——— o~ AND CURB
SIDEWALK ,
A Gl WHERE REQ'D.
I’-'é n
/*—— FIRE HYDRANT l 2!
10" MIN. 10" _|
oteleed
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KX — = et |
otelede S5ERVICE == +—
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v v TELEPHONE, AND S I B T R
Sk it TV CONDUITS L= [ 2 Ehg
— - : _‘ AND CABLES Ty
SEWER AND WATER
e bilbett ok SANITARY SEWER
(DEPTH VARIES)
NOTE:
UTILITY AND SERVICE LINE LOCATIONS TYPICAL SECTION
ARE SHOWN CONCEPTUALLY. FIELD
CONDITIONS MAY REQUIRE MODIFICATIONS UTILITY LOCATIONS
TO BOTH HORIZONTAL AND VERTICAL N.T.5.
LOCATIONS AS APPROVED BY UTILITY
COMPANIES AND CITY ENGINEER.
4 REVISION DATE Y eIy oF
ORIGINAL DEVELOPMENT _| MARCH 2007 SONDON STANDARD STREET DETAILS FIGURE

OREGON
A

UTILITY LOCATIONS
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RAMP NOTES:

EXPANSION JOINTS EVERY 100

. ALL SIDEWALK EDGES SHALL HAVE /4" RADIUS. B e E’é‘ff“@ﬂfl Sg!i: /G‘ DT gffggg%g,
© NTERIT )
2. RAMPS SHALL BE PLACED AT THE START AND END OF fgﬁ;@“”o’\’ PREVIOUSLY PLACED CONCRETE,
ALL SIDEWALKS UNLES5 OTHERWISE NOTED. AND ANY STRUC TU27
RAMP TEXTURE. SEE
DETAIL FIGURE R7 EXPANSION JOINTS : : | | ] | : |
= I \ | | ! l | ..
! \ I N S S
CSIDEWALK > / \ W=
curp SIPEWALK DRIVEWAY APPROACH,
\» SEE FIGURE P&
\
a0 \ SIDEWALK JOINTING DETAIL
A5 RE FINISH GRADE LINE N.T.5.
N.T.5.
I: VARIES i 5 - <——|6 1/2" RADIUS
A5 4" PORTLAND CEMENT BAEBETE _ / )
s B PEQD. CONCRETE SIDEWALK ElEn, EEE ] T j /25@ [ CURE_ AspraLT
d%f\ 2" MIN 0.02 FT./FT. oA e {
m. P 2 ‘Vd-qld : _—— 2 — A_.‘.“
. 5L Or =" —4—-7-—‘411 ' < o, el | S R 5L OPE 2 o\ S S A~
X) » ‘ o 2%
(R0 SN 0753 ot ee— 2 4, £
T“W 44 REBAR, SEE NOTE
| e =\ Csee rypica S
| ek 170 smeeET oLl o
SECTION P) —— REBAR MAY BE REMOVED
8" MIN . WHEN CURE |5 PLACED
8" *—“ BY A CURB MACHINE.
=

SIDEWALK AND CURB DETAIL

TYPICAL CURB DETAIL

~

N.T.5.
N.T.5.
4 REVISION oaTE Y cIrv.OF
ORIGINAL DEVELOPMENT | MARCH 2007 STANDARD STREET DETAILS
CURB REVI5IONS FEB 2013 CONDON

OREGON

SIDEWALK AND CURB DETAILS

FIGURE

R6

N
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5. CURE RAMPS TO BE LOCATED AND f

4" WIDE CURB, POURED
MONOLITHICALLY WITH 24

CURB RAMP. HEIGHT "
VARIES, MATCH TOP OF ol EXPANSION
SIDEWALK. = / JOINT, TYP.
I
H
O
EXPANSION 8
JOINT,
TYP.
l: 2' WIDE RAMP
TEXTURE, SEE
DETAIL THIS
SHT.
d R-16" (TYP) GURE
CURB RAMP PLACEMENT DETAIL

N:T:5.

CURB RAMP NOTES:

/. THE SIDEWALK WIPTH WILL BE A5 SPECIFIED ON
FIGURES RI, R2, AND R3.

2. THE CURB RAMPS SHALL NOT BE PLACED INTEGRAL
WITH THE SIDEWALK OR CURB AND SHALL BE
ISOLATED WITH EXPANSION JOINT MATERIAL.

3. ALL SIDEWALK EDGES SHALL HAVE A 1/4" RADIUS.

4. CURB RAMP TEXTURING SHALL BE TRUNCATED
DOME WARNING TEXTURE ONLY. IT SHALL ONLY BE
PLACED IN THE LOWER 2' OF THROAT OF RAMP.
ALIGN PATTERN RELATIVE TO TRAVEL DIRECTION
ONLY AS SHOWN IN DETAIL. COLOR OF TEXTURE TO
BE SAFETY YELLOW. TRUNCATED DOMES SHALL BE
ARMORCAST CAST IN PLACE DETECTABLE WARNING
PANELS OR APPROVED EQUAL.

TRUNCATED 0.65" MIN. |
DOME (TYP)

N\
P iﬁ ' |y
>
N Y i “ f\ ﬁ“ ﬁ %,4
EEE 72\ 72BN\ 72N\ NN
SE | | Y5
i Qv
N N B - (D) (¢
9 O Z2EAN 72BN 72N |
0.9"MN._| |} NEWZ\ W7\ N7
1.4" MAX. @ _ RAMP WIDTH __ _
VARIES
o T
TRUNCATED CURB
DOME RAMP TEXTURE PATTERN

RAMP TEXTURE PATTERN DETAILS

N.T.5.

RAMP TEXTURE, SEE
PETAIL THIS SHT; \

6" WIDE CURB, POURED MONOLITHICALLY WITH CURBE
RAMP. HEIGHT VARIES, MATCH TOP OF SIDEWALK.

AN EXPANSION
B?Q \33\ JOINT ALL

CONSTRUCTED IN ACCORDANCE WITH

OREGON STANDARD DRAWINGS RD755,

RD756, AND RDP757, CURRENT EDITION.

i ’ AROUND
—----_---"'-- 526250502 °o°gg°g°n 208 U
ASPHALT D> 8.33% & Zn§°§§§§§§so§§§§so W
FINISH GRADE _ TT T S ks
§ |
/ I " AMNN. 6 "
" CURB RAMP DETAIL
N.T.5.
REVISION DATE CITY OF
ORIGINAL DEVELOPMENT MARCH 2007 CONDON STANDARD STREET DETAILS
GENERAL UPDATES FEB 2013
OREGON CURB RAMP DETAIL

FIGURE

R7

~N

)
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( | o PRIVEWAY THROUGH __ VARIES AS REQUIRED

SIDEWALK . N
!
e 4' &
_ =% 12% MAX. CHANGE
2 NOTE: DRIVEWAY kel el
: INTE,
3 TRANSITION SURFACING RVALS: (oAG)
SHALL MATCH EXISTING
. DRIVEWAY.
= 8% MAX. CHANGE
- X, IN 5LOPE @ 10'
INTERVALS (CREST)
JOINT NOTE: SUBGRADE WORK TO
SECTION B BE PERFORMED BY OWNER
DRIVEWAY TRANSITION AS
REQ'D. TO MATCH EXI5TING. 7
N 6" THICK CONCRETE
R.OMW. LINE "\ WITH 2" BASE ROCK R.O.W. LINE
MATCH SIDEWALK,
(SEE NOTE 4) EXPANSION JOINT
MATCH APRON TO EXISTING
o, GRADE IF NO SIDEWALK 15
> PRESENT, TYP.
EXPANSION JOINT \ -
—-—-""'_’
’21——"“ 6"——
\ ’ﬁf?,,,—r'
ASPHALT F - o Izl ~ Y
FINISH GRADE 1.} \ — |
APPROACH NOTES: ; | *
/. THE APPROACH WIDTHS WILL BE 6 \ WIDTH AS STAKED OR A5 .~ . 6 \\
SPECIFIEDP ON THE PLANS. CURB SEE CURE PAMP REQUIRED BY ENGINEER, 10" MIN. SEE CURB PAMP
PLACEMENT DETAIL PLACEMENT DETAIL
2. THE APPROACHES SHALL NOT BE
PLACED INTEGRAL WITH THE SIDEWALK - PAY LIMIT :
OR CURB AND SHALL BE ISOLATED WITH CONCRETE DRIVEWAY APPROACH
EXPANSION JOINT MATERIAL .
TYPICAL DRIVEWAY APPROACH
3. ALL APPROACH EDGES SHALL HAVE A _ N.T.5.
1/4" RADIUS.
REVISION DATE Y eITY oF N
4. fpﬁfﬁ %‘\TL/; 5’561228; iﬁ%g\iﬂ/ﬁ ORIGINAL DEVELOPMENT | MARCH 2007 P STANDARD STREET DETAILS FIGURE
APPROACH CONCEPT MAY BE SUBMITTED SIBEWALE HeTEr G006 2010 DRIVEWAY APPROACH DETAIL R8
\_ 70 THE CITY FOR APPROVAL. )\ OREGON )
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té" OF BASE ROCK MIN.

CONCRETE VALLEY GUTTER SECTION

N.T.5.
REVISION DATE CITY OF GURE \
ORIGINAL DEVELOPMENT | MARCH 2007 STANDARD STREET DETAILS
CONDON R9
‘ CONCRETE VALLEY GUTTER SECTION
k f OREGON )
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(

MATCH DEPRESS5ED PAVEMENT
GRADE AROUND ALL EDGES OF
CATCH BASIN TOP 5LAB

BREAK IN
GRADE

[. CATCH BASIN TO BE CONSTRUCTED IN ACCORDANCE
WITH ASTM C-139 AND C-913 (PRE-CAST).

DROP FRAME AND GRATE |"

DROP FRAME AND GRATE ["
BELOW NORMAL FINISH GRADE

DEPRESSED PAVEMENT

INLET TYPE L W
G-1 2'-4-1/4" 1'-8-7/8"
G-2 2'-4-1/4" 2'-3-3/8"

1

EDg
=
-} L —
EDGE OF v
TYPICAL CATCH BASIN DETAIL CURA
N.T.5,
TOP VIEW
PRECAST RISER WITH MATCH DEPRESSED
NOTES: FRAME AND GRATE PAVEMENT GRADE

FRAME CAST IN TOP SLAB
OF BASIN (IF TOP 5LAB 15

FROM FINISH GRADE —

2. CONCRETE STRENGTH SHALL BE 3000 P5I. ggfg; CAST-IN-PLACE)
3. 6" OF 3/4" COMPACTED BASE MATERIAL TO BE \ |

PLACED AROUND 5TRUC TURE. e
4. REINFORCEMENT IN PRE-CAST CATCH BASIN TO BE ‘r Ee ™ ek g

: - CONNECTION: * MIN. COVER
REBAR MEETING ASTM A615 GRADE 60 OR WELDED  GROUT AS REQUIRED TO w|7YP. i FEBNCO COUPLING AS
WIRE MEETING ASTM A497. MATCH FINISH GRADE, (TYP.) ~ wily REQUIRED TO MATCH
< s

5. PRE-CAST CATCH BASINS SHALL BE PER OREGON E) & 3 oW %g—ﬂ; ggi ZWD 51ZE

STANPARD SPECIFICATIONS FOR CONSTRUCTION, INLET PIPE WHEN & — T

TYPE G-/ OR G-2, A5 APPROVED BY THE CITY, REQUIRED. / Bl g letl g 6

DIAMETER VARIES. {5 ‘|’TYP ' GUTLET P

6. FRAMES AND GRATES PER OREGON STANDARD ! ¢ VARIABLE DIA.

SPECIFICATIONS FOR CONSTRUCTION, AS APPROVED Tyeia Tag e TN \ :

BY THE CITY. . : PR RS

L L *

7. FIELD 5ET CATCH BASIN TO OBTAIN PROPER GRATE 314 = - \

SLOPE TO MATCH FINISH GRADE. “;0 “:% OIL-WATER SEPARATOR,

= SECTION A SEE SPECIFICATIONS

&. '"FLOW THROUGH CATCH BASINS" SHALL NOT HAVE

OIL-WATER SEPERATOR BUT SHALL RETAIN ALL

OTHER PROVISIONS OF THIS DETAIL. s

REVISION pATE Y oy oF R

9. REINFORCEMENT SHALL NOT BE REQUIRED FOR ORIGINAL DEVELOPMENT _| MARCH 2007 STANDARD STREET DETAILS

SASTITTRACE CATER BAsE CERERAL LERATES FER200 CoNoon TYPICAL CATCH BASIN DETAIL R10

AOREGON

L

J
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NO
PARKING
ANY TIME

=
Nttt/
ARROWS ON 5IGN
AS REQD. FOR
SIGN LOCATION

N LARCH AvE 6" X VARIABLE

TRAFFIC SIGN INSTALLATION NOTES

I. ALL 5IGNS SHALL CONFORM TO THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES FOR
STREETS AND HIGHWAYS, CURRENT APDITION AND CURRENT MOPIFICATIONS. S5TREET 5IGNS

SHALL BE THE MANUFACTURER AND STYLE A5 DESIGNATED BY THE CITY.

2. 5IGNS SHALL BE MOUNTED WITH 2 - 5/16" DIA. GALV. BOLTS, NUTS ¢ LOCK WASHERS, TO A

U-CHANNEL OR SQUARE TUBE POST.

3. THE POST SHALL BE A 12" LONG METAL U-CHANNEL WEIGHING A MINIMUM 3 LBS/FT. OR A
12' LONG, 2" X 2" METAL SQUARE TUBE WITH 0.105 INCH WALL THICKNESS WITH A GREEN

BAKED ENAMEL FINISH OR HOT-PIPPED GALVANIZED.

4. BREAKAWAY STYLE PO5TS5 ARE REQUIRED ON THE STATE HIGHWAY SYSTEM OR WHEN 5IGNS
ARE TO BE PLACED WITHIN 7' OF A ROAD TRAVEL LANE AND NO CURB |5 PRESENT. BREAKAWAY
ANCHOR AND V-LOCK S50CKET ASSEMBLIES SHALL BE SUBMITTED FOR APPROVAL BY THE CITY

ENGINEER.

5. FOR STANDARD PO5TS WITH 30" TO 36" OF BURY DEPTH, BACKFILL WITH 3000 P.5.1.
CONCRETE. NATIVE MATERIAL COMPACTED TO A MINIMUM OF 90% OF TEST METHOD 609 5HALL

BE USED FOR DEPTHS OVER 36". BREAKAWAY ANCHOR AND V-LOCK S50CKET ASSEMBLIES

SHALL BE SUBMITTED FOR APPROVAL BY THE CITY ENGINEER.

6. 5IGNS AND POST SHALL BE INSTALLED 50 THEY ARE PLUMB, RE5SIST SWAYING IN THE WIND

AND DISPLACEMENT BY VANDALISM.

7. 5IGN PO5TS SHALL BE SET AT THE LOCATIONS CALLED OUT ON THE PLANS, UNLE5SS
OTHERWISE REQUIRED. IF SIDEWALK 15 NOT PRESENT, PO5TS SHALL GENERALLY BE 2'-6" FROM

BACK OF CURE OR EDGE OF PAVEMENT, UNLES5S OTHERWISE REQUIRED.

&. ORIENT STREET 5IGN5 TO PROPERLY DISPLAY STREET NAMES AND ADJUST TO FIELD CONDITIONS.
9. 'NO PARKING" 51GN5 SHALL BE SET AT AN ANGLE NOT LE5S5 THAN 30° NOR MORE THAN

45° WITH THE LINE OF TRAFFIC FLOW TO BE VISIBLE TO APPROACHING TRAFFIC.

SIDEWALK:
\

S5EE NOTE #7
l STREET NAME l‘

2]’
MIN.
"
H
. =N
o S
Q© =()2
o
0
8
| | SOPSIN YNz
— 2

STREET SIGN DETAIL

\ 8 1/2" MIN.

SIDEWALK:

TRAFFIC SIGN DETAIL

AN

2!
MIN.
2 s
5 g 1]
A SIS
N %2
Ty
N
=T
[
L le 12" mw.

A OREGON

4 REVISION DATE Y cITY OF GURE \
ORIGINAL DEVELOPMENT | MARCH 2007 STANDARD STREET DETAILS
BREAKAWAY PO5T NOTES | FEB 2013 CONDON T —— R11
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CAST IRON FRAME ¢ COVER

UNIFORM 1on HEAVY DUTY TRAFFIC MODEL,
FINISH MIN. : EAST JORDPAN IRON WORKS NO.
ASPHALT 8" DIA. = 3680 OR EQUAL.

CONCRETE

NOTE:

CONFIRM BOX AND
MONUMENT MONUMENT TYPE REQUIRED
WITH COUNTY SURVEYOR.

#4 HOOP, 2 REQD.

CONCRETE COLLAR REQD.
SQUARE OR ROUND

REQUIREMENTS FOR CONCRETE COLLARS:

CONCRETE: 3/4", 7 5ACK, 4000 P5| AT 28 DAYS, 2" TO 4" 5LUMP, 4-7% AlR.
COLLAR TO BE FORMED AND UNIFORMLY ROUND OR SQUARE.

SMOOTH BROOMED FINISH REQUIRED.

APPLY CONCRETE CURING COMPOUND.

PROTECT FROM TRAFFIC FOR 4 DAYS MIN.

MONUMENT BOX DETAIL

N.T.5.

OANGLN~

4 REVISION DATE Y eIy oF
ORIGINAL DEVELOPMENT | MARCH 2007 STANDARD STREET DETAILS

GENERAL UPDATES FEB 2013 CONDON
MONUMENT BOX DETAIL

jz\FOREGON

N

FIGURE

R12

J




