ACKAMAS

/ WATER
ENVIRONMENT
@ SERVICES
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Appendix C: Stormwater Typical Drawings and Standard Details

Dwq #

Drawing Description

BMP SIZING TOOL FACILITY DRAWINGS

SWM-01
SWM-02
SWM-03
SWM-04
SWM-05

SWM-06

SWM-07
SWM-08

SWM-09

SWM-10

SWM-11

SWM-12
SWM-13

PLANTER FILTRATION
PLANTER INFILTRATION
RAIN GARDEN FILTRATION
RAIN GARDEN INFILTRATION

VEGETATED SWALE
FILTRATION

VEGETATED SWALE
INFILTRATION

FILTER STRIP

SIMPLIFIED DESIGN
APPROACH DRYWELL

SIMPLIFIED DESIGN
APPROACH INFILTRATION
TRENCH

DETENTION POND

DETENTION POND FLOW
CONTROL STRUCTURE

PERVIOUS PAVEMENT
GREEN ROOF

STANDARD DETAILS

SWM-14
SWM-15
SWM-16
SWM-17
SWM-18
SWM-19
SWM-20
SWM-21
SWM-22
SWM-23

CB CURB AND GUTTER DETAIL
CB CURB INLET

CB DITCH INLET

CB FRAME AND GRATE

CB STANDARD GB2
DETENTION TANK DIAGRAM
POND DIAGRAM

SHEAR GATE AND ORIFICE
FLOW STRUCTURE TYPE 1
FLOW STRUCTURE TYPE 2

Dwq #

Drawing Description

STANDARD DETAILS (cont.)

SWM-24
SWM-25
SWM-26

SWM-27
SWM-28
SWM-29
SWM-30
SWM-31
SWM-32
SWM-33
SWM-34
SWM-35

SWM-36

SWM-37
SWM-38
SWM-39

SWM-40

SWM-41
SWM-42
SWM-43
SWM-44
SWM-45
SWM-46
SWM-47
SWM-48
SWM-49

April 2023

FLOW STRUCTURE TYPE 3
MANHOLE BASE

MH CHANNEL AND RING
EXTENSION

MH DRYWELL

MH ENERGY DISSIPATOR
MH FLEXIBLE CONNECTION
MH FLOW CONTROL

MH OVAL GRATE DETAIL
MH SHALLOW PRECAST
MH STANDARD

MH STEP

MH STANDARD FRAME &
COVER

MH SUBURBAN
COVER

ANCHOR WALL
TRENCH RESTORATION

TRENCH RESTORATION WITH
CDF

COLLECTION SYSTEM
DIAGRAM

MH LOCATION DIAGRAM
CURB CUT OPENING

CURB STAMP DETAIL
INSERTA TEE

OUTFALL RIP RAP

OUTFALL RIP RAP SIZING
REMOVABLE BOLLARD
ROOF DOWNSPOUT SYSTEM
SERVICE CONNECTION

FRAME &
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PLANTER WALL (NOTE 10)

= 30 MIL LINER OR EQUAL (NOTE 11)
g DOMED DRAIN STRUCTURE EXISTING GROUND
=
£ VERFLOW ELEVATION
£ OVERFLO 0 =
- T , INFLOW
. e —
= 'ﬁ - : [
=R ALRE CONCRETE SPLASH PAD (NOTE 12
N % X A(/‘\“!ﬁ;;' A\ ( )
EXISTNGGROUND | | ARG £
—__T-H-W_ﬂ vk o G />§ g/\\\\//z\{/ o GROWING MEDIUM
— x5 4 AN o o
T 8 - ///\\//\\/ ///\\\///\\ —— SEPARATION LAYER (NOTE 7)
= = NN NN et
: R — WASHED DRAIN ROCK (NOTE 6)
¢ 1= -
o R E
g ; NBES
OUTLET PIPE SIZED FOR : o] 472
FEACCONVEVANEE REOW W et PLANTER FOUNDATION, IF REQUIRED
PERFORATED PIPE RUNNING ———_|, AL N INEAER)
LONGITUDINALLY THROUGH i == -
LENGTH OF THE FACILITY Al
(NOTE 5) EXISTING SUBGRADE (NOTE 13) e
GENERAL NOTES:
1. PROVIDE PROTECTICN FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION AREAS PRIOR TO, DURING AND AFTER
CONSTRUCTION.
2. DIMENSIONS:

- WIDTH: 18" MINIMUM

- DEPTH OF PLANTER (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 12"

- SLOPE OF PLANTER: 0.5% OR LESS

SETBACKS:

- PLANTERS MUST BE MINIMUM OF 5 FEET FROM PROPERTY LINE.

OVERFLOW:

- INLET ELEVATION MUST ALLOW FOR 4" OF FREEBOARD, MINIMUM.

- PROTECT FROM DEBRIS AND SEDIMENT WITH STRAINER OR GRATE.

PIPING:

- PERFORATED UNDERDRAIN PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON, OR PVC SCH 40, 6" MINIMUM DIAMETER. PIPING MUST HAVE 1% GRADE AND FOLLOW
THE UNIFORM PLUMBING CODE. PVC NOT ALLOWED ABCVE GROUND.

- OVERFLOW PIPING: SHALL BE ABS SCH.40, DUCTILE IRON, OR PVC SCH.40 AND SHALL NOT BE PERFORATED. MIMIMUM DIAMETER IS 6", PIPING MUST HAVE 1%
GRADE AND FOLLCW THE UNIFORM PLUMBING CODE. PVC NOT ALLOWED ABOVE GROUND.

DRAIN ROCK:

- 8IZE FOR FLOW-THROUGH PLANTER: 1 1/2" - 3/4" WASHED

- DEPTH: 12" MINIMUM

SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM: SHALL BE A 3" LAYER OF 3/4" - 1/4" OPEN GRADED AGGREGATE.

GROWING MEDIUM:

- DEPTH: 18" MINIMUM

- FACILITY SURFACE AREA MAY BE REDUCED BY 20% WHEN GROWING MEDIA DEPTH IS INCREASED TO 30" OR MORE.

VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX F.

PLANTER FOUNDATION AND WALLS:

- MATERIALS SHALL BE 4" REINFORCED CONCRETE, STONE, BRICK, OR OTHER DURABLE MATERIAL.

- CONCRETE, BRICK, OR STONE WALLS SHALL BE INCLUDED ON FOUNDATION PLANS.

- INSTALL INVERTED CURB AS NEEDED BETWEEN PLANTER AND ROAD SUBGRADE.

- WALL HEIGHTS GREATER THAN 24" ABOVE GRADE REQUIRE HANDRAIL.

WATERPROOF LINER (IF REQUIRED):

- LINER SHALL BE 30 MIL PVC OR EQUIVALENT, FOR FLOW THROUGH FACILITIES.

- AWATERPROOF LINER IS NOT REQUIRED IF THE FOUNDATION OR WALL MATERIAL IS WATERPROOF REINFORCED CONCRETE CR APPROVED EQUAL.

INSTALL CONCRETE SPLASH PAD TO TRANSITION FROM INLET TG GRCWING MEDIUM. SIZE OF PAD SHALLBE 1 FT.x1 FT.

SEASONAL HIGH GROUNDWATER SEPARATION:

- SEPARATION DISTANCE AS REQUIRED BY THE WES.

SUBMIT RETAINING WALL DESIGN IN ACCORDANCE WITH APPLICABLE STRUCTURAL GODES FOR REVIEW AND APPROVAL.

SEE WES STANDARD DRAWINGS FOR LOCATING PLANTERS IN THE PUBLIC RIGHT-OF-WAY.

DATE: July, 2022 SCALE: NTS STANDARD
DRAWING

\é\@rn%%MENT R e PLANTER SWM

150 BEAVERCREEK ROAD

@ SERVICES | OREGON CITY, OR 97045 FILTRATION -01
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1

2.

1.
12.

13.
14.

OVERFLOW ELEVATION

CONCRETE SPLASH PAD (NOTE 11)
< 30"MIN / L EXISTING GROUND

RETAINING WALL (NOTE 13}

30 MIL LINER OR EQUIVALENT (NOTE 10}

GROWING MEDIUM

SEPARATION LAYER (NOTE 6)

30 MIL LINEROR WASHED DRAIN ROCK (NOTE 5)

EQUIVALENT
{NOTE 10)

GENERAL NOTES:

PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOCT TRAFFIC IN PROPCSED INFILTRATION AREAS PRIOR TO, DURING AND AFTER
CONSTRUCTION.

DIMENSIONS:

- WIDTH: 30" MINIMUM

- DEPTH OF PLANTER (FROM TOP CF GROWING MEDIUM TO OVERFLOW WEIR ELEVATION): 12

- SLOPE OF PLANTER: 0.5% OR LESS

SETBACKS:

- PLANTERS MUST BE MINIMUM OF 5 FEET FROM PROPERTY LINE.

OVERFLOW:

- WEIR ELEVATION MUST ALLOW FOR 4" OF FREEBOARD, MINIMUM.

- SIZE OVERFLOW WEIR FOR THE 100 YEAR DESIGN STORM. IDENTIFY EMERGENCY OVERFLOW ROUTE ON THE STORMWATER MANAGEMENT PLAN.
DRAIN ROCK:

- SIZE: 1 1/2" - 3/4" WASHED

- DEPTH: 28" MINIMUM

SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM: SHALL BE A 3" LAYER OF 3/4" - 1/4" OPEN GRADED AGGREGATE.
GROWING MEDIUM:

- DEPTH: 18" MIMIMUM

- FACILITY SURFACE AREA MAY BE REDUCED BY 20% WHEN GROWING MEDIA DEPTH IS INCREASED TO 30" OR MORE.
VEGETATICON: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX F.

PLANTER WALLS:

- MATERIALS SHALL BE STONE, BRICK, CONCRETE OR OTHER DURABLE MATERIAL.

- CONCRETE, BRICK, OR STONE WALLS SHALL BE INCLUDED ON FOUNDATION PLANS.

- INSTALL INVERTED CURB AS NEEDED BETWEEN PLANTERS AND ROAD SUBGRADE.

- WALL HEIGHTS GREATER THAN 24" ABOVE GRADE REQUIRE HANDRAIL.

WATERPROOF LINER:

- LINER SHALL BE 30 MIL PVC OR EQUIVALENT.

- AWATERPROOF LINER IS NOT REQUIRED IF THE WALL MATERIAL IS WATERPROOF REINFORCED CONCRETE OR APPROVED EQUAL.
INSTALL CONCRETE SPLASH PAD TO TRANSITION FRCM INLET TO GROWING MEDIUM. SIZE OF PAD SHALL BE 1 FT.x 1 FT.
SEASONAL HIGH GROUNDWATER SEPARATION:

- SEPARATION DISTANCE AS REQUIRED BY WES.

SUBMIT RETAINING WALL DESIGN IN ACCORDANCE WITH APPLICABLE STRUCTURAL CCDES FOR REVIEW AND APPROVAL.
SEE WES STANDARD DRAWINGS FOR LOCATING PLANTERS IN THE PUBLIC RIGHT-OF-WAY.

CLACKAMAS DATE: July, 2022 SCALE: NTS STANDARD
DRAWING

WATER CLACKAMAS WES

ENVIRONMENT| 150 BEAVERCREEK ROAD PLANTER SWM

‘ SERVICES | OREGON CITY, OR 97045 | |NFILTRATION -02
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WES Stormwater Standards

1.

2.

10.
1.
12.

13.

OVERFLOW ELEVATION
DOMED DRAIN STRUCTURE
CONCRETE SPLASH PAD (NOTE 11)

FOR PARKING LOTS, TIRE STOPS CR
CURBS WITH CLEAR FLOW CUTOUTS

3:1 MAX SIDE SLOPES (TYP)

(SEE WES STANDARD DETAIL)
=1
b
<o
Z 1 ] e
s =
= B ‘ =
B
L
=z & 1T GROWING MEDIUM (NCTE 8)
E w
s 'g = || SEPARATION LAYER (NCTE 7)
= | ‘ | DRAIN ROCK (NOTE 6}
TO FLOW CONTROL STRUCTURE—‘_ LINER IF REQUIRED (NOTE 10}
(FIGURE C-10) EXISTING SUBGRADE (NOTE 12)
UNDERDRAIN PIPE TO RUN
LONGITUDINALLY THROUGH

LENGTH OF FACILITY (NOTE 5)

GENERAL NOTES:

PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOCT TRAFFIC IN PROPOSED INFILTRATION AREAS PRICR TQ, DURING AND AFTER
CONSTRUCTION. UNLESS REQUIRED BY SITE CONDITIONS, UNLINED RAIN GARDENS ARE PREFERRED TO MAXIMIZE ONSITE INFILTRATION.

DIMENSIONS:

- DEPTH OF BASIN (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 12"

- FLAT BOTTOM WIDTH: 2' MINIMUM

- SIDE SLOPES OF BASIN: 3:1 MAXIMUM

- SLOPE OF RAIN GARDEN: 0.5% OR LESS

SETBACKS:

- FILTRATION RAIN GARDEN MUST BE 10' FROM FOUNDATIONS AND &' FROM PROPERTY LINES UNLESS APPROVED BY BUILDING OFFICIAL.

OVERFLOW:

- OVERFLOW REQUIRED. INLET ELEVATION MUST ALLOW FOR 4" OF FREEBOARD, MINIMUM.

- PROTECT FROM DEBRIS AND SEDIMENT WITH STRAINER OR GRATE.

PIPING:

- PERFCRATED UNDERDRAIN PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON, OR PVC SCH.40. MINIMUM DIAMETER IS 6°. PIPING MUST HAVE 1% GRADE AND FOLLOW
THE UNIFORM PLUMBING CODE. PVC NOT ALLOWED ABOVE GROUND.

- OVERFLOW PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON, OR PVC SCH. 40 AND SHALL NOT BE PERFORATED. MINIMUM DIAMETER IS 6. PIPING MUST HAVE 1%
GRADE AND FOLLOW THE UNIFORM PLUMBING CODE. PVC NOT ALLOWED ABOVE GROUND.

DRAIN ROCK:

- SIZE: 1 1/2" to 3/4"0 WASHED

- DEPTH: 18" MINIMUM

SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM: SHALL BE A 3" LAYER OF 3/4" - 1/4" OPEN GRADED AGGREGATE.

GROWING MEDIUM:

- DEPTH: 18" MINIMUM

- FACILITY SURFACE AREA MAY BE REDUCED BY 20% WHEN GROWING MEDIA DEPTH IS INCREASED TO 30" OR MORE.

VEGETATION: FOLLOW LANDSCAPE PLANS CR REFER TO PLANTING REQUIREMENTS IN APPENDIX A.

WATERPROCF LINER (IF REQUIRED): SHALL BE 30 MIL PVC OR EQUIVALENT.

SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM.

SEASONAL HIGH GROUNDWATER SEPARATION:

- SEPARATION DISTANCE AS REQUIRED BY WES.

SEE WES STANDARD DRAWINGS FOR LOCATING PLANTERS IN THE PUBLIC RIGHT-OF-WAY.

CLACKAMAS DATE: July, 2022 SCALE: NTS

WATER CLACKAMAS WES RAIN GARDEN

ENVIRONMENT| 150 BEAVERCREEK ROAD
@ SERVICES | OREGON CITY, OR 97045 FILTRATION

STANDARD
DRAWING

SWM
-03

April 2023
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Appendix C: Stormwater Typical Drawings and Standard Details =~ WES Stormwater Standards

CONCRETE SPLASH PAD {NOTE 9)

FOR PARKING LOTS, TIRE STOPS CR

/ 2 MIN FLAT
. 4, CURBS WITH CLEAR FLOW CUTOUTS
'\"‘95%5 ’ BOTIOM (SEE WES STANDARD DETAIL)
N
e )
8 T
o — | = =
g T
= = = | =
5| Sl
=2 ==
b i
z g Eil= 1 GROWING MEDIUM (NOTE 7)
L33 fl_! it “. £ __ﬁ;:r SEPARATION LAYER {NOTE 6)
'_—WE\ === T= | |7| | |Em:T- DRAIN ROCK (NCTE 5)
] |ﬁMﬁMﬁMﬁMﬁm“:|| [ =L EXISTING SUBGRADE (NOTE 10)
T T
GENERAL NOTES:
1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION AREAS PRIOR TO, DURING AND AFTER
CONSTRUCTION.
2. DIMENSIONS:

- DEPTH OF BASIN (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 16"
- FLAT BOTTOM WIDTH: 2' MINIMUM
- SIDE SLOPES OF BASIN: 3:1 MAXIMUM
= SLOPE OF RAIN GARDEN: 0.5% OR LESS
3. SETBACKS:
- INFILTRATION RAIN GARDEN MUST BE 10' FROM FOUNDATIONS AND 5' FROM PROPERTY LINES.
4. OVERFLOW:
- EMERGENCY QVERFLOW PATH FOR THE 100 YEAR DESIGN STORM SHALL BE IDENTIFIED IN THE STORMWATER MANAGEMENT PLAN,
5. DRAIN ROCK:
- SIZE: 1 142" TO 3/4"- WASHED
- DEPTH: 18"
SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM: SHALL BE A 3" LAYER OF 3/4" - 1/4" OPEN GRADED AGGREGATE.
GROWING MEDIUM:
- DEPTH: 18" MINIMUM
- FACILITY SURFAGE AREA MAY BE REDUCED BY 20% WHEN GROWING MEDIA DEPTH IS INCREASED TO 30" OR MORE.
8. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX A.
. SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM.
10. SEASONAL HIGH GROUNDWATER SEPARATION:
- SEPARATION DISTANCE AS REQUIRED BY WES.
11.  SEE WES STANDARD DRAWINGS FOR LOCATING RAIN GARDENS IN THE PUBLIC RIGHT-OF-WAY.

~N ;o

DATE: JLI|V, 2022 SCALE: NTS STANDARD
DRAWING

WATER CLACKAMAS WES
ENVIRONMENT| 150 BEAVERCREEK ROAD RAIN GARDEN SWM
@ SERVICES | OREGON CITY, OR 97045 | |NFILTRATION -04

April 2023 Page 198 of 269



WES Stormwater Standards  Appendix C: Stormwater Typical Drawings and Standard Details
DOMED AREA DRAIN STRUCTURE
St MAX-SIDESLORES (IYE) CONCRETE SPLASH PAD (NOTE 11)
2'MIN FLAT FOR PARKING LOTS, TIRE STOPS OR
= CURBS WITH CLEAR FLOW CUTOUTS
a {SEE WES STANDARD DETAIL)
=
=
] Ilﬂ\\\\"\;‘.‘
? Q
= —=]=
BE uHlml\lm\\lmll
T8
2 \|~\||—|\|—\||—
©
=)
= {5 GROWING MEDIUM
jmfl [T T SEPARATION LAYER (NOTE 7)
H]uqummu;m DRAIN ROCK (NOTE 6)
TO FLOW CONTROL PERFORATED PIPE RUNNING LINER (IF REQUIRED, NOTE 10)
STRUCTURE LONGITUDINALLY THROUGH
(FIGURE C-10) LENGTH OF THE FACILITY (NOTE 5) EXISTING SUBGRADE (NOTE 13)
GENERAL NOTES:
1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION AREAS PRICR TO, DURING AND AFTER
CONSTRUCTICN. UNLESS REQUIRED BY SITE CONDITIONS, UNLINED SWALES ARE PREFERRED TO ALLOW MAXIMUM INFILTRATION.
2. DIMENSIONS:
- DEPTH OF SWALE (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 12"
- LONGITUDINAL SLOPE OF SWALE: 6.0% OR LESS. INSTALL CHECK DAM IF OVER 4.0%. SEE NOTE 12.
- FLAT BOTTOM WIDTH: 2' MINIMUM
- SIDE SLOPES OF SWALE: 3:1 MAXIMUM
3. SETBACKS:
- FILTRATION SWALES MUST BE 10' FROM FOUNDATIONS AND §' FROM PROPERTY LINES UNLESS APPROVED BY BUILDING OFFICIAL.
4, OVERFLOW:
- INLET ELEVATION MUST ALLOW FOR 4" OF FREEBOARD, MINIMUM.
- PROTECT FROM DEBRIS AND SEDIMENT WITH STRAINER OR GRATE.
5. PIPING:
- PERFORATED UNDERDRAIN PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON, OR PVC SCH.40. MINIMUM DIAMETER IS 6". PIPING MUST HAVE 1% GRADE AND FOLLOW
THE UNIFORM PLUMBING GODE. PVG NOT ALLOWED ABOVE GROUND.
- OVERFLOW PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON, OR PVC SCH. 40 AND SHALL NOT BE PERFORATED. MINIMUM DIAMETER IS 6". PIPING MUST HAVE 1%
GRADE AND FOLLOW THE UNIFORM PLUMBING CODE. PVYC NOT ALLOWED ABOVE GRCUND.
6. DRAIN ROCK:
- SIZE: 1 1/2" - 3/4" WASHED
- DEPTH: 12*
7.  SEPARATICN BETWEEN DRAIN ROCK AND GROWING MEDIUM: SHALL BE A 3" LAYER OF 3/4" - 1/4" OPEN CRADED AGGREGATE.
8. GROWING MEDIUM:
- 18" MINIMUM
- FACILITY SURFACE AREA MAY BE REDUCED BY 20% WHEN GROWING MEDIA DEPTH IS INCREASED TO 30" OR MORE.
9. VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TQ PLANTING REQUIREMENTS IN APPENDIX F.
10. WATERPROOF LINER {IF REQUIRED): SHALL BE 30 MIL PVC OR EQUIVALENT.
11, SPLASH PAD TO TRANSITION FROM INLETS TC GROWING MEDIUM.
12. CHECK DAMS: SHALL BE REQUIRED FOR OVER 4% SLOPE, SHALL BE SPACED AT A MAXIMUM 2-FOOT ELEVATION INTERVALS. MAINTAIN 4 - 10 INCH DEEP ROCK
CHECK DAMS AT DESIGN INTERVALS.
13. SEASONAL HIGH GROUNDWATER SEPARATION:
- SEPARATION DISTANCE AS REQUIRED BY WES.
14. SEE WES STANDARD DRAWINGS FOR LOCATING SWALES IN THE PUBLIC RIGHT-OF-WAY
DATE: July, 2022 SCALE: NTS STANDARD
DRAWING
iy ek moan | VEGETATED SWALE| SWM
: ENVIRONMENT| 150 BEAVERCREEK ROAD
' SERVICES OREGON CITY, OR 97045 FILTRATION -05

April 2023
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No

©

CONCRETE SPLASH PAD (NGTE 9)

FOR PARKING LOTS, TIRE STOPS OR
CURBS WITH CLEAR FLOW CUTQUTS

=~
- AT (SEE WES STANDARD DETAIL)
e BOTTOM A
= A LA
- Wl
W W Y o
=5 R R R
= 5 N %7
5O R Y R
=2 S TN
® <7, s
- E GROWING MEDIUM {NOTE 7)
5] SEPARATION LAYER (NOTE 6)
DRAIN ROCK (NOTE 5)
EXISTING SUBGRADE (NOTE 11)
GENERAL NOTES:
1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION AREAS PRIOR TO, DURING AND AFTER
CONSTRUCTION,
2. DIMENSIONS:

- DEPTH OF SWALE (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): 12"

- LONGITUDINAL SLOPE OF SWALE: 6.0% OR LESS

- FLAT BOTTOM WIDTH: 2!

- SIDE SLOPES OF SWALE: 3.1 MAXIMUM

SETBACKS:

- INFILTRATION VEGETATED SWALES MUST BE 10' FROM FOUNDATIONS AND 5' FROM PROPERTY LINES.

OVERFLOW:

- EMERGENCY OVERFLOW PATH FOR THE 100 YEAR DESIGN STORM SHALL BE IDENTIFIED ON THE STORMWATER MANAGEMENT PLAN.
DRAIN ROCK:

- SIZE: 1 1/2" - 3/4"- WASHED

- DEPTH: 18"

SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM: SHALL BE A 3" LAYER OF 3/4" - 1/4" OPEN GRADED AGGREGATE.
GROWING MEDIUM:

- 18" MINIMUM

- FACILITY SURFACE AREA MAY BE REDUCED BY 20% WHEN GROWING MEDIA DEPTH IS INCREASED TO 30" OR MORE.
VEGETATION: FOLLOW LANDSCAPE PLANS OR REFER TO PLANTING REQUIREMENTS IN APPENDIX F.

SPLASH PAD TO TRANSITION FROM INLETS TO GROWING MEDIUM.

CHECK DAMS: REQUIRED FOR OVER 4% SLOPE, SHALL BE SPACED AT A MAXIMUM 2-FOOT ELEVATION INTERVALS. MAINTAIN 4 - 10 INCH DEEP ROCK CHECK DAMS AT
DESIGN INTERVALS.

SEASONAL HIGH GROUNDWATER SEPARATION:

- SEPARATION DISTANCE AS REQUIRED BY WES.

SEE WES STANDARD DRAWINGS FOR LOCATING PLANTERS IN THE PUBLIC RIGHT-OF-WAY.

DATE: July, 2022 SCALE: NTS

VEGETATED SWALE

STANDARD
DRAWING

SWM
-06

WATER
ENVIRONMENT

CLACKAMAS WES
150 BEAVERCREEK ROAD

WES Stormwater Standards

@ SERVICES | OREGON CITY, OR 97045

INFILTRATION

April 2023
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412
&

e

i

FLOW SPREADER DETAIL

CHECK DAMS OR BERMS EVERY 10 FT
IF THE FACILITY EXCEEDS 4% SLOPE

FLOW SPREADER IF REQUIRED
CONCRETE PAD OR MINI-BASIN

SHEET ELOW
————

60°
)
\ / _ sEevE

18" DEPTH - GROWING MEDIUM OR NATIVE
SOIL IF EXISTING VEGETATION IS USED

GENERAL NOTES:
CONSTRUCTION.
2. DIMENSIONS:

- LENGTH: 5' MINIMUM
- SLOPE OF PLANTER: 0.5% -10%
3. SETBACKS:

4. QOVERFLOW:

5. GROWING MEDIUM:

6. VEGETATION:

THERECF.

AT DESIGN INTERVALS.

1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION AREAS PRIOR TO, DURING AND AFTER

- FILTER STRIP MUST BE MINIMUM OF 5 FEET FROM PROPERTY LINE, 10 FT FROM BUILDINGS, 50 FT FROM WETLANDS, RIVERS, STREAMS, AND CREEKS.

- COLLECTION AND CONVEYANCE TC APPROVED DISCHARGE POINT MAY BE REQUIRED DEPENDING ON DESIGN.
- WHERE REQUIRED, COLLECTION FROM FILTER STRIP SHALL BE SPECIFIED ON PLANS TG APPROVED DISCHARGE POINT ACCORDING TO WES STANDARDS.

- UNLESS EXISTING VEGETATED AREAS ARE USED FOR THE FILTER STRIP, GROWING MEDIUM SHALL BE USED WITHIN THE TOP 18"
- USE SAND/LOAM/COMPOST 3-WAY MIX OR APPROVED MIX THAT WILL SUPPORT HEALTHY PLANTS.

- THE ENTIRE FILTER STRIP MUST HAVE 100% COVERAGE BY NATIVE GRASSES, NATIVE WILDFLOWER BLENDS, NATIVE GROUND COVERS, OR ANY COMBINATION

12. FLOW SPREADERS: A GRADE BOARD OR SAND/GRAVEL TRENCH MAY BE REQUIRED TO DISPERSE THE RUNOFF EVENLY ACROSS THE FILTER STRIP TC PREVENT A
POINT OF DISCHARGE. THE TOP OF THE LEVEL SPREADER MUST BE HORIZONTAL AND AT AN APPROPRIATE HEIGHT TO PROVIDE SHEETFLOW DIRECTLY TO THE
SOIL WITHOUT SCOUR. LEVEL SPREADERS SHALL NOT HOLD A PERMANENT VOLUME OF RUNOFF. GRADE BOARDS CAN BE MADE OF ANY MATERIAL THAT WILL
WITHSTAND WEATHER AND SCLAR DEGRADATION. TRENCHES USED AS LEVEL SPREADERS CAN BE FILLED WITH WASHED CRUSHED ROCK, PEA GRAVEL, OR SAND.

13. CHECK DAMS: REQUIRED FOR OVER 4% SLOPE, SHALL BE SPACED AT A MAXIMUM 2-FOOT ELEVATION INTERVALS. MAINTAIN 4 TC 10 INCH DEEP ROCK CHECK DAMS

5" MIN - 10% SLOPE MAX

WATER
: ENVIRONMENT
@ SERVICES

150 BEAVERCREEK ROAD
OREGON CITY, OR 87045

DATE: July, 2022 SCALE: NTS STANDARD

DRAWING

SWM
-07

CLACKAMAS WES

FILTER STRIP
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WES Stormwater Standards

PIPE JOINT - 10" MINIMUM
ABOVE GROUND

OPTIONAL - TRAPPED SILT
BASIN

10' MIN

GROWING MEDIUM

-
-——_—

&' MIN
FROM PROPERTY LINE

12" THICK LAYER OF 3/4" - 2-1/2" WASHED DRAIN ROCK BETWEEN
THE PIT LINING AND THE EARTH WALL, AND UP TO THE LID

SEE DRYWALL SIZING CHART FOR REQUIRED DEPTH AND DIAMETER

12"

S R

e
R
Al

?/.

YA

GENERAL NOTES:

1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT

DRYWELL SIZING CHART

STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION
AREAS PRIOR T, DURING AND AFTER CONSTRUCTION.

2. SITING CRITERIA: GRAVELLY SAND, GRAVELLY LOAMY SAND OR
OTHER EQUALLY POROUS MATERIAL MUST OCCUR IN A
CONTINUOUS 5' DEEP STRATUM WITHIN 12’ CF THE GROUND
SURFACE. DRYWELL SHALL NOT BE PLACED WHERE BASE OF
FACILITY HAS LESS THAN &' OF SEPARATICN TO WATER TABLE.

3. SIZING: DRYWELL SIZING CHART IS USED TO SIZE THE
DRYWELL(S) BASED ON IMPERVIOUS AREA.

4, TOP OF DRYWELL MUST BE BELOW LOWEST FINISHED FLOOR.

5. SETBACKS: DRYWELL MUST BE 10’ FROM FOUNDATIONS, 5" FRCM
PROPERTY LINES, AND 20' FROM CESSPOOLS.

6.  PIPING MUST BE CAST IRON, ABS OR PVC. 3"PIPE REQUIRED
FOR FACILITIES DRAINING UP TO 1500 SF, OTHERWISE 4°
MINIMUM PIPE. UNIFORM PLUMBING CODE ALSO APPLIES.

7. TRAPPED SILT BASIN: OPTIONAL FOR ROOF RUNOFF OR
PEDESTRIAN ONLY PAVED AREAS.

(ONCE APPROVAL HAS BEEN GIVEN FOR ON-SITE INFILTRATION OF STORMWATER, THE|
FOLLOWING CHART SHALL BE USED TO SELECT THE
NUMBER AND SIZE OF DRYWELLS. GRAY BOXES ARE ACCEPTABLE.

IMPERVIOUS 28" DIAMETER 48" DIAMETER
DRYWELL DEPTH DRYWELL DEPTH

AREA
(sQ-FT)

DATE: July, 2022 SCALE: NTS STANDARD

DRAWING

WATER
ENVIRONMENT
@ SERVICES

CLACKAMAS WES
150 BEAVERCREEK ROAD
OREGON CITY, OR 97045

SIMPLIFIED DESIGN
APPROACH DRYWELL

SWM
-08

April 2023
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PERFORATED DRAIN PIPE - PLACE
GREEN TRACER WIRE ON TOP AND
ALCNG ENTIRE LENGTH OF DRAIN PIPE

GROWING MEDIUM

L PIPE JOINT - 10" MINIMUM
@ ABOVE GROUND

OPTIONAL - TRAPPED SILT
BASIN

5'MIN

R
|
|, FROM PROPERTY LINE IL

10'MIN L

5'MIN. N

PERMEABLE FILTER FABRIC - PLACE ON ALL SIDES, ENDS, AND
FOLD OVER AND COVER PERFORATED PIPE AND DRAIN ROCK

3/4" - 2 112" WASHED DRAIN ROCK

1'MINTOTOP
OF PIPE

SECTION

3/4" - 2 112 WASHED DRAIN ROCK TRENCH. SIZING (NOTE 3)

PERFORATED DRAIN PIPE - PLACE GREEN TRACER WIRE ON TOP AND ALONG
ENTIRE LENGTH OF DRAIN PIPE (NOTE 6)

RIGID DRAIN PIPE (NOTE )
i 10 MIN

FROM PROPERTY LINE

OPTIONAL - TRAPPED SILT BASIN

DOWNSPOUT / PIPE JOINT
10" MINIMUM ABOVE GROUND :
BUILDING FOUNDATION }

E

Z= 0

Soks

o I g =

o
— —— - _E —

PLAN
GENERAL NOTES:

1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOOT TRAFFIC IN PROPOSED INFILTRATION AREAS PRIOR TO, DURING AND
AFTER CONSTRUCTION.

2. SITING CRITERIA: INFILTRATION RATE MUST BE 2" PER HOUR MINIMUM. INFILTRATION TRENCH SHALL NOT BE PLACED WHERE BASE OF FACILITY HAS LESS
THAN 5' SEPARATION TO WATER TABLE.

3. SIZING: 26" WIDE X 1'-6" TALL X 20' LONG PER 1000 SQUARE FEET OF IMPERVIQUS SURFACE.
SETBACKS: SOAKAGE TRENCH MUST BE 10' FROM FOUNDATIONS, 5' FROM PROPERTY LINES, AND 20' FROM CESSPOOLS.

8.  PIPING MUST BE CAST IRON, ABS OR PVC. 3" PIPE REQUIRED FOR FACILITIES DRAINING UP TO 1500 SF, OTHERWISE 4" MINIMUM PIPE. UNIFORM PLUMBING
CODE ALSO APPLIES.

7. TRAPPED SILT BASIN: OPTIONAL FOR ROOF RUNOFF OR PEDESTRIAN ONLY PAVED AREAS.

cracrams DATE: July, 2022 SCALE: NTS —

WATER CLACKAMAS WES SIMPLIFIED DESIGN Sone

P40 ENVIRONMENT| 150 BEAVERCREEK ROAD APPROACH SWM
@ SERVICES | OREGON CITY, OR 97045 | |NFILTRATIONTRENCH | -09
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TREES MAY BE PLANTED ABOVE
CVERFLOW ELEVATION

&
w
TOP OF BERM 'g o 10 YEAR WATER SURFACE ELEVATION
| 5 =
EMERGENCY SPILLWAY E = DRAIN ROCK (NOTE 5} *
ELEVATION (NOTE 11) wl & SEPARATION LAYER
2| e (NOTE6)
SECONDARY QUTLET STRUGTURE 5| ¢
z WITH GRATED OVERFLOW ol & (GNFB%'I;J)G MEDIUM
w
=N " << [
ol szl | T i L e
L] S 2 .
"g|k 'g, \/)\ L2 ;
‘*‘"“‘ y ' 1:‘(
SR / W/
| , M / / 0
T Tﬁi—‘il—l || "-6
AR W e - s
]
za ElEIEIEEETEIELS
Sy === | el
bz I Bl ‘MWIMm_H‘:‘ll I| —\"LINER IF REQUIRED (NOTE 8}
UNDERDRAIN SYSTEM LENGTH AND
TO FLOW CONTROL STRUGTURE LAYOUT AS NEEDED (NOTE 4)
EXISTING SUBGRADE (NOTE 10}
GENERAL NOTES:

1. PROVIDE PROTECTION FROM ALL VEHICLE TRAFFIC, EQUIPMENT STAGING, AND FOCT TRAFFIC IN PROPOSED INFILTRATION AREAS PRICR TO, DURING AND AFTER
CONSTRUCTION. UNLESS REQUIRED BY SITE CONDITIONS, UNLINED PONDS ARE PREFERRED TO ALLOW MAXIMUM INFILTRATION.
2. DIMENSIONS:
- ACTIVE STORAGE DEPTH (FROM TOP OF GROWING MEDIUM TO OVERFLOW ELEVATION): PER FACILITY SIZING MODEL
- TOTAL POND DEPTH: 4 MINIMUM, PER FACILITY SIZING MODEL
- BOTTOM SLOPE: 2.0% OR LESS
- SIDE SLOPES OF DETENTION POND: 3:1 MAXIMUM

3. SETBACKS:
- DETENTION POND MUST BE 10 FROM FOUNDATIONS AND &' FROM PROPERTY LINES UNLESS APPROVED BY BUILDING OFFICIAL.
4. PIPING:

- PERFORATED UNDERDRAIN PIPING: SHALL BE ABS SCH. 40, DUCTILE IRON OR PVC SCH. 40. 6" MINIMUM DIAMETER. PIPING MUST HAVE 1% GRADE AND FOLLOW
THE UNIFORM PLUMBING CODE. PVYC NOT ALLOWED ABOVE GROUND.
5. DRAIN ROCK:
- SIZE: 1 1/2" - 3/4" WASHED
- DEPTH: 15" MINIMUM

6.  SEPARATION BETWEEN DRAIN ROCK AND GROWING MEDIUM: SHALL BE A 3" LAYER OF 3/4" - 1/4" OPEN GRADED AGGREGATE.
7. GROWING MEDIUM:
- 18" MINIMUM
8. VEGETATION: FOLLOW LANDSCAPE PLANS
9. WATERPROOF LINER (IF REQUIRED): SHALL BE 30 MIL PVC OR EQUIVALENT FOR DETENTICN POND.
10. SEASONAL HIGH GROUNDWATER SEPARATION:

- SEPARATION DISTANCE AS REQUIRED BY WES.
11. EMERGENCY SPILLWAY SIZED TO CONVEY THE 100 - YEAR DESIGN STORM. PROVIDE 6" MINIMUM FREEBOARD ABOVE THE 100 - YEAR DESIGN STORM.

DATE: July, 2022 SCALE: NTS STANDARD
DRAWING

WATER CLACKAMAS WES
ENVIRONMENT| 150 BEAVERCREEK ROAD DETENTION SWM

@ SERVICES | OREGON CITY, OR 97045 POND -10
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GRATED SECONDARY OUTLET (NOTE 3

DETENTION POND
{FIGURE D10)

10 YEAR WATER SURFAGE ELEVATION

OVERFLOW WEIR (NCTE 1)

) ACCESS MANHOLE COVER - DESIGN

PER WES STANDARD DETAILS

6" PERFORATED PIPE
UNDERDRAIN SYSTEM

GENERAL NOTES:

II=lIE=EE "“ Emlzl [=
I |ﬁ@§\_| == — {1
o = ST
I 58
gg —
E = —
en — UPPER ORIFICE
o (NOTE 1)
- i SEE NOTE 2
4| = /
: 7Y _covoune
4 LA ELEVATION
X / /1] =] sowesormou___
[, %A T

REMOVABLE END CAP (NORMALLY CLOSED)/
LOWER ORIFICE (NOTE 1)———

FLOW CONTROL MANHOLE (60" MINIMUM DIAMETER)
SEE WES STANDARD DETAILS

ORIFICE AND WEIR DIMENSIONS AND ELEVATION DETERMINED THROUGH FACILITY SIZING MODEL.
PIPE SIZING DETERMINED BY ENGINEER.
SECONDARY QUTLET SIZED FOR PEAK DESIGN STORM.

TOTAL POND DEPTH - PER FACILITY SIZING MODEL, INCLUDES GROWING MEDIA, SEPARATION LAYER, AND DRAIN ROCK AS SHOWN ON FIGURE D1.

CLACKAMAS DATE: July, 2022 SCALE: NTS STANDARD
WATER | CLACKAMAS WES DETENTION POND S“W;\”;
: 150 BEAVERCREEK ROAD FLOW CONTROL
SERVICES
Gl OREGON CITY, OR 97045 STRUCTURE 11

April 2023
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=

WS

PERMEABLE CONCRETE

N

= ¥t'sEeTBrrlLE

PAVERS WITH (1/2"-1" MAX) OPEN SURFACE AREA
JOINT ROCK TO MEET ASTM C144 GRADING REQUIREMENTS

2" BEDDING ROCK LAYER - SAND TO MEET ASTM C33 GRADING REQUIREMENTS
BASE MATERIAL ASTM STONE SIZE NO. 8

6" MIN - 3/4"-2" CRUSHED / WASHED OPEN GRADED BASE MATERIAL

SUBGRADE - SEE DESIGN REQUIREMENTS FOR COMPACTION INFORMATION

BLOCK OR "PAVER" SYSTEMS

ASPHALT PAVEMENT - OPEN GRADED MIX

Oy & we ol ms
il | ==

WASHED SAND BASE

6" MIN - 3/4"-2" CRUSHED / WASHED OPEN GRADED BASE MATERIAL

IEEEIEEETETED N
_:m:m:m:m:m:m:m:m: CGEQCTEXTILE
Ezm:m:m:m:m:m:m:l'l;_SUBGRADE - SEE DESIGN REQUIREMENTS FOR COMPACTION INFORMATION
===
PERVIOUS (OPEN GRADED)
CONCRETE SYSTEMS
GENERAL NOTES:
1. DESIGN ENGINEER SHALL SUBMIT PERVIOUS PAVEMENT DESIGN AND SPECIFICATIONS IN CONFORMANCE WITH INDUSTRY STANDARDS
2. PAVERS SHALL HAVE AN AVERAGE COMPRESSIVE STRENGTH OF 8,000 PSI. - NO INDIVIDUAL UNIT LESS THAN 7,200 PSI. MINIMUM 80 MM THICKNESS.
3. PAVERS SHALL BE BANDED BY CONCRETE EDGE RESTRAINTS.
4, MANHOLE COLLARS PER WES STANDARD DETAIL.

@ SERVICES

MAS

w—— DRAWING
WATE CLACKAMAS WES
ENVIRONMENT| 150 BEAVERCREEK ROAD PERVIOUS SWM

OREGON CITY, OR 97045 PAVEMENT -12

DATE: July, 2022 SCALE: NTS STANDARD
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PARAPET (EDGE OF BUILDING)
/ FLASHING

/ _ GREEN ROOF PLANTING PERFORATED
/ METAL EDGING
b -
; GROWING MEDIUM (4" MAX) GRAVEL BALLAST
z / : ; ROOF DRAIN
N / 1 P % ] % } ol 1IN
. -_- .t.%biiwm..m ROYVRAYSTY S VR
/ A A
\ Y |||\\IlliHlllll\lllll\llllllll”| |\I\|||\I\|||\i\|||Hlllll\|||||||||||||||||l||||\Ill\l\l}l\l\lllll\llll\I\|||||\||||||||||||||\!llll\l\|||\l\|||\\||||\\||||I\|||||||||||l||||\Illil\lll\l\lll\l\llll\lllllll\lllllmll = L~
/ EZLLZE
V%% % //’/ e % -
P TP
/ WATERPROOF MEMBRANE AND
A PHYSICAL ROOT BARRIER (IF NEEDED) f
STRUCTURAL ROOF DECK
PRIME / SEAL AS REQUIRED
GENERAL NOTES:

1. DESIGN ENGINEER OR LANDSCAPE ARCHITECT SHALL SUBMIT GREEN ROOF DESIGN AND SPECIFICATIONS IN CONFORMANCE WITH INDUSTRY STANDARDS.

CLACKAMAS DATE: July 2022 SCALE: NTS STANDARD

WATER CLACKAMAS WES o

#%)  ENVIRONMENT| 150 BEAVERCREEK ROAD | GREEN ROOE | SWM
@ SERVICES | OREGON CITY, OR 97045 13
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3'- 5
(OD'gT/ ¢~ Lfiare UTTER I
) TRANSITION SECTION
NOTE:
TOP SLAB SHOWN WITH GUTTER TRANSITION FLARE.
MATCH THE TOP FRONT EDGE OF THE FRAME AND THE TOP FRONT
EDGE OF THE TOP SLAB TO THE NORMAL PAVEMENT GRADE.

GUTTER FLOW LINE
TOP OF CURB —NORMAL GUTTER FLOW LINE
DEPRESSED GUTTER
X 1-1/2" r“v FLOW LINE
% |

5

FRONT VIEW

—_—

5-3/8"

===

PLAN VIEW
CURB AND GUTTER TRANSITION SECTION

* VARIES TO MATCH

ADJACENT CURB TYPE ¥ 6 #5 BAR
v =1/ N L&’?
_lj PVMT. fFls T

=M ;
Lo, S (ToL1/8%) ©
2-1/2 P
S[H 2-5/8'
Y &
#3 BAR S ‘.‘-;.'E}_#E REAR
BAR "a” DETAILS 1-s/8" = LT o 1-1/2" CURB OPENING
ﬁ —6-3/8"
APPROVAL DATE: July 2022  SCALE: N.I.S.| srawparp
WATER CLACKAMAS WES DRAWING
) ENVIRONMENT] 130 BEAVERCREEK ROAD CB CURB AND SWM
= OREGON CITY, OR 97045 GUTTER DETAIL 14
_’ SERVICES -
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o NS e p

B“l PRECAST CONCRETE CURB INLET
v RECESS 1-1/2x3/8"_T0
1 T RECEIVE INLET COVER
I____,_l _____ 1oc--h FACE PLATE OF
s £ MR r—
1 1
[ iINSIDE DIMDISIONSE ] B W ‘_3\{120";1&; %‘g—cff
' STANDARD: '
: J:= L -!- : GALV. ANGLE IRCN W/2 NUTS p
i1 wawdoe b | ]
i A7 5434 H - & L _
t———-'—T—-r-r—-r—‘-——-\ (TYP.)

STANDARD 24-3/4° [

|—

MANHOLE 47"
6)' 6”
——— [r——— —_— |——
p 1/4"x27"x27” COVER f
8 GALV. DIAMOND PLATE SECTION B—B
— W/LOCKING ASSEMBLY
B-1/4 — 8 1/4 2-1/2 X 2-1/2°X 3/8"
lv } T GALV. ANGLE RON
e | ey ] [ W/TAMPER  PROGF COVER
1 - yam
O :
- .l PlE
2 s |®
= x |w©
T |
e g > (
"= =
6“ E s a *
© 2-1/2 X 2-1/2"% 3/8"
N f GALV. ANGLE IRON
STANDARD 30
MANHOLE 54—3/4" '
SECTION A—A

NOTES

CURB INLET CATCH BASIN SHALL CONFORM TO CURRENT ODOT/APWA SPECIFICATION. THE INLET SHALL HAVE AN 8"
CURB EXPOSURE AT THE GRATE.

GRATED INLET SHALL BE POURED IN PLACE, A SHALLOW PRECAST INLET, OR A COMBINATION INLET GUTTER PLATE
WITH LID (NEENAH R-3335-B CURB PIECE OR APPROVED EQUAL.)

CONNECT THE GRATED INLET TC THE CATCH BASIN BY A MINIMUM 12" DIAMETER CONCRETE PIPE GROUTED INTO
BOTH SECTONS. A SLOT MAY BE USED IF THE CURB INLET SECTION IS PRECAST AND DESIGNED TO CARRY THE
LOADING. A METAL CURB PIECE MAY BE USED.

THE CURB INLET CATCH BASIN MAY USE A GB INLET WITH A SINGLE GRATE.

AN 18" SUMP IS REQUIRED.

ALL METAL PARTS MUST BE HOT DIPPED GALVANIZED AFTER FABRICATION.

THE LATCH SPRING MUST HAVE 50 LB. OF COMPRESSIVE STRENGTH.

SPECIFICATIONS FOR CONCRETE AND MISC. MATERIALS USED IN CONSTRUCTION SHALL CONFORM TO THE CURRENT
ODOT/APWA STANDARD SPECIFICATIONS,

CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 3300 PSI IN 28 DAYS.

'é@” SERVICES

APPROVAL DATE: July, 2022 SCALE: N.T.S.| STANDARD

W ATEﬁ CLACKAMAS WES DRAWING
150 BEAVERCREEK ROAD
ENVIRONMENT| opecoN CITY, OR 97045 CB CURB INLET SWM

-15
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T

NOTES

1. SPECIFICATIONS FOR CONCRETE AND
A - A MISC. MATERIALS USED IN

= CONSTRUCTION SHALL CONFORM TO
— FRAME & GRATE — THE CURRENT APWA STANDARD
| DWG. NO. SW-13.0 SPECIFICATIONS.
| TYPE "D” ]

2. CONCRETE SHALL HAVE A MINIMUM
COMPRESSIVE STRENGTH OF 3300 PSI
IN 28 DAYS.

REFER TO ODOT STANDARD DRAWING
RD370 FOR MORE INFORMATION.

b

: T( E RO R T T T ———
& I ~ :
# o S d > !
N . wos :
g /// \\ \ Sl 1 :
. (! I PO I :
. LAY A e R - :
L \ % < .
Eeg N S PO BN DS !
P R % - H :
F . w|ZZ |- i
e “=at - :
- i 1
s - e -.._ . F o . " 6”
— | |.—— O — | " |- 6 2,_3 %,, B
- 3 - - e
SECTION A—A SECTION B—B

NOTE: PROVIDE 6" OF COMPACTED
CRUSHED ROCK BELOW STRUCTURE

CLACKAMAS APPROVAL DATE: July, 2022  SCALE: N.T.S.| STANDARD
WATE R CLACKAMAS WES DRAWING
ENVIRONMENT] é%%&i“g?? RgﬁK ;;%;‘g CB DITCH INLET SWM
SERVICES ’ -16
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—

FRAME

2-8 1/2"
2'-9 1/4"

+

!
r L 3"x2

1/2"x 3/8"

e

e —

AN

-]
T

3/8" x 2" FLAT BARS @ EACH END

1/2°x2-1/2" sQ.
EDGE FLAT BAR

21/2" —- |--

—

[ Y| ———

3/8"x2 1/2" FLAT
BARS @ 1 7/8" 0.C

2

T

2'g”

8 BARS ON 4" CENTERS

| et

3/16" TYPICAL BOTH ENDS, CUTER
BARS AND EVERY THIRD INNER BAR

3/16" TYPICAL ALL BARS

CROSS BARS 3/8" ROUND OR RECTANGULAR
OR HEXAGONAL BARS OF EQUIVALENT AREA

T

e SPACING C TO C £
‘LK J_LL SEE TABLE |
| 5/8°x3" BOLTS 2" I?I?I?I?I?I?I?I?I
2 EACH END % 46009900
2y2n
NO. OF
CATCH BASIN TYPE v Y Y1 E SCP‘}E'NS BARS PER| REMARKS
GRATE
cB-2 -4 34" | 2-33/8" | =1 172" | 5/8° | 13/ 8 2-GRATES
D -4 34" |2—3 38" | 2-3 | 11/2° 3 9
GB -3 1/4" | -1 778" | r=11/2" | 578" | 13/ 8 1-GRATE

NOTES

3. GB CATCH BASIN FOR USE WITH CURB INLET CATCH BASIN WITH GRATE ONLY.

1. MATERIALS AND FABRICATION SHALL CONFORM TO THE CURRENT APWA STANDARD SPECIFICATIONS.

2. 3/8" CROSS BARS SHALL BE FLUSH WITH THE GRATE SURFACE AND MAY BE FILLET WELDED,
RESISTANCE WELDED OR ELECTROFORGED TO BEARING BARS.

WATER

ENVIRONMENT]

‘é@»” SERVICES

CLACKAMAS

150 BEAVERCREEK ROAD
OREGON CITY, OR 97045

WES

APPROVAL DATE: July, 2022 SCALE: N.T.S.| STAMDARD
DRAWING
CB FRAME SWM

AND GRATE -17

April 2023
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WES Stormwater Standards

_ ) noan 25 8”
SUEERALE SEE SW-10.0, DETAIL "A /
NORMAL PAVEMENT
ROCK BACKFILL SLOPE 7 alll
| |-' J T 7] 1 1/2
N ERlLE Wt ||
e ’ w|xo %
= 4 ) _og ol ™
R <z -
o 1.0% MIN. <+
" by SLOPE R
OR AS =1
_ 15 APPROVED . F
Xl
. e = T3l I —=
7 W= = o <1 wl| = :
4 b az <>( - = <
S| | =
e - ¢~ P r s / 4
! & |# . . |©O _/d‘ )
6" v_4 14 e | T ALTERNATE| ¢ - .
¥_4 1/4" LOCATION "
SECTION B-—B SECTION A—A
A"—l
CURB OPENING
BICYCLE SAFE GRATE Wi
SEE DETAIL SW—13.0 7
FACE OF CURB — =
B B
NOTES * J
1. SPECIFICATIONS FOR CONCRETE AND MISC.
MATERIALS USED IN CONSTRUCTION SHALL
CONFORM TO CURRENT APWA STANDARD
SPECIFICATIONS. Q/
2. A MAXIMUM DEVIATION FROM PLAN
DIMENSIONS OF ONE INCH, AT THE INLET A
FLOOR, SHALL BE ALLOWED FOR TAPERING OF PLAN
FORMS USED IN CONSTRUCTION OF CONCRETE —
INLETS.
3. REFER TO CURRENT ODOT/APWA OREGON
STATE CHAPTER DRAWING RD 366. CATCH BASIN W Wi
TYPE
4. THE OUTSIDE DIAMETER OF THE PIPE MATERIAL GB—2 T 3-3/8" | & 3348
SHALL NOT EXCEED 28".
GB—1 NOT ALLOWED
5. PROVIDE 6" OF COMPACTED CRUSHED ROCK
BELOW STRUCTURE.
CLACKAMAS APPROVAL DATE: July, 2022 SCALE: N.T.S. STANDARD
WATER CLACKAMAS WES DRAWING
) ENVIRONMENT (00 BEAVERCREEK ROPD 1 CB STANDARD GB2 SWM
‘(@ SERVICES -18

April 2023
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CROWN OF INLET PIPES
OVERFLOW ELEVATION VIEW PIPES TO BE AT OR
/E ABOVE MAX. STORM
12" MIN. /_TAMPERPROOF FRAME & COVER FINISHED GRADE _\\ ELEVATION LEVEL
TR H— +| MAX 7 " AIR VENT R —] "R
—] . 5 &
— DESIGN 2" MIN. AT CROWN
—— Y| STORM ELEV. 2" MIN. DIA. T —= & /—:&
—t —_ FLOW
sew— || [T |2z | Q% z =
GATE PER MAX. VIEW) WAX. SAND
STANDARDS - MIN. DIA. — COLLAR
| \ (SHE NOTE 2) OR KOR-
N—SEAL
[ | | 0.01 FT/FT MIN. | — BOOT
= H — (TYPICAL)
| . \¥36" MIN. DIA. 367 MIN. DIA. 7 —
48" CONNECTOR CONNECTOR
DIA. MIN. PIPE PIPE ~~—a48"
100° MAX. LENGTH A
W/ STUB END & VENT MANHOLE

WITH MINIMUM 3" SUMP
SEE MANHOLE—FLOW CONTROL (SWM MH-6.0)

PLAN VIEW
ACCESS RISERS, CORRUGATED " \
METAL MANHOLE PER STANDARDS,
WITH LADDERS (MIN. 2 PER ﬁ) N\
PARALLEL PIPE) SOTIONAL
PARALLEL
SEE SWM MH—6.0 PIPE
CONTROL 36" MIN. DIAMETER
STRUCTURE 5 T | | | CONNECTOR PIPE
OUTLET '

INLET
FIFE T PIPE'S
FLOW —_—
ACCESS RISER, CORRUGATED

METAL MANHOLE PER STANDARDS
WITH LADDER (SEE NOTES 5 AND 6).

48"¢

NOTES:
1. NEOPRENE GASKETS REQUIRED AT ALL CMP AND CPE PIPE JOINTS.

36" MINIMUM PIPE DIAMETER. PROVIDE 48" MANHOLES AT EACH END OF PIPE (CONC. PUBLIC, CMP WITH DISTRICT APPROVAL).

3. ALL METAL PARTS AND SURFACES SHALL BE CORROSION RESISTANT. STEEL HARDWARE SHALL BE GALVANIZED.
PIPE SHALL BE ALUMINIZED. COMPLETE CORROSION PROTECTION MUST BE ASSURED.

4. CAPACITY OF OUTLET PIPE MUST BE EQUAL TO OR GREATER THAN ALL INLET PIPES COMBINED.

5. ACCESS RISERS REQUIRED CENTERED OVER EVERY 100’ OF DETENTION PIPE WHEN 48"¢ MANHOLES ARE PROVIDED
ON EACH END, OR AT EITHER END OF A 100" LONG PARALLEL PIPE AS SHOWN ABOVE.

6. IN AREAS WITH VEHICULAR TRAFFIC, PROVIDE TRAFFIC BEARING ACCESS (HS—20) OVER CORRUGATED METAL
MANHOLE.

7. PENETRATE CARRIER PIPE THROUGH VAULT WALL.
8. USE APPROVED WATERTIGHT STRUCTURE ADAPTOR.
9. NO FLOW CONTROL JOINT OUTSIDE OF STRUCTURE.

CLACKAMAS APPROVAL DATE: July, 2022 SCALE: N.T.S. | STANDARD
WATER CLACKAMAS WES DRAWING
150 BFAVFRCRFEK ROAD DETENTION TANK SWM
“4# ENVIRONMENT] ooroN CITY, OR 97045 DIAGRAM 19
‘(@ SERVICES
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RIGHT—OF —WAY
OR PROPERTY

LINE
PROVIDE 100—YEAR EMERGENCY 5" MIN,
/SPILLWAY AND SAFE OVERFLOW PATH |
0P OF — 2’—0" MIN. FREEBOARD (EMERGENCY OVERFLOW) |
o CwateR
NN ==
S =
(I
4
STANDARD DETENTION POND
CLACKAMAS CLACKAMAS WES APPROVAL DATE: July, 2022 SCALE: N.T.S. | STANDARD
DRAWING
4, WATER
/9 ENVIRONMENT| 5%%&%“%5??5%“5%@3 POND DIAGRAM SWM
‘(@) SERVICES -20
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WES Stormwater Standards

OPTION: CONNECT
UNDERDRAIN PIPE
DIRECTLY TO MH

18" MIN—

10" MAX DIST

TO MAINTENANCE
ACCESS ROAD

TAMPERPROOF
:, FRAME AND COVER

PROVIDE EMERGENCY
SPILLWAY /OVERFLOW N

FLOW CONTROL ONLY.

\—3' SUMP (MIN)

WATER QUALITY MEDIA UNDERDRAIN AND INFILTRATION
STORAGE NOT REQUIRED IF FACILITY IS DESIGNED FOR

IE OUT PIPE SHALL BE SIZED TO CONVEY 25—YEAR STORM.

TOP_OF BERM
3 N ANZNIN
N |
wg EL 7/
=p 127 MNP/~ OVERFLOW EL=
18" OF GROWING = 18" RISER I / 10-YEAR
MEDIUM
) | —DOWN TURNED
36" MIN ELBOW
SEPERATION /
%,—Q 10 ORIFICE
i 12 MIN.
PUBLIC MAIN
(TYP)
= IE QUT=
| —
/ \—12" MIN. IE OUT=
PUBLIC —
INFILTRATE b i
PRE—DEVELOPED o . CAP WITH
VOLUME (TP) \ 0.42 Q2 DIA
18” SUMP (MIN)

ENVIRONMENT]

OREGON CITY, OR 97045

PIPE OUTLET STRUCTURE FLOW CONTROL MANHOLE
PIPE DIAMETER STRUCTURE PIPE DIAMETER STRUCTURE
LE. IN | LE. OUT| TYPE DRW LE. IN | LE. OUT | TYPE SIZE
6" — 15" 6" — 15" DI SW—12.0 12" = 15"12" = 15 MH 48"
> 15 > 15" MH SW—17.0 e A = 15" MH 60"
6"¢ MIN. FOR PRIVATE MAINTAINED SYSTEMS
8"¢ MIN. FOR PUBLIC MAINTAINED SYSTEMS
CLACKAMAS APPROVAL DATE:  July, 2021 SCALE: N.T.S. STANDARD
WATER CLACKAMAS WES DRAWING
150 BEAVERCREEK ROAD FLOW CONTROL SWM
STRUCTURE TYPE 1 29

‘(@ SERVICES

April 2023
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10° MAX DIST
TO MAINTENANCE
ACCESS ROAD

SPILLWAY /OVERFOLW

FREE

18" MIN PROVIDE EMERGENCY
BOARD—]

6” MIN DI
12" MIN MH

[™~— OVERFLOW EL=10-YEAR

DOWN TURNED ELBOW

Q 10 ORIFICE

6" MIN PRIVATE
& 8" MIN PUBLIC

IE QUT=

18" OF GROWING
MEDIUM

CONVEY 25-YEAR STORM

INFILTRATE \
PRE—DEVELOPED / —_

VOLUME
3’ SUMP (MIN) —/

CAP WITH
0.42 Q2 DIA

WATER QUALITY MEDIA UNDERDRAIN AND INFILTRATION
STORAGE NOT REQUIRED IF FACILITY IS DESIGNED FOR
FLOW CONTROL ONLY.

IE OUT PIPE SHALL BE SIZED TO CONVEY 25-YEAR STORM.

FLOW CONTROL STRUCTURE
PIPE DIAMETER STRUCTURE
I.E. IN I.LE. OUT | TYPE DRW
6" MIN [ 6" — 8" DI CB-3.0
6" MIN | > 8" MIN MH MH—6.0
68" MIN > 15" MH MH—6.0

6"¢ MIN. FOR PRIVATE MAINTAINED SYSTEMS
8"¢ MIN. FOR PUBLIC MAINTAINED SYSTEMS

CLACKAMAS APPROVAL DATE: July, 2022  SCALE: NT.S.| STANDARD

WATER CLACKAMAS WES DRANING

gl 150 BFAVERCRFEK ROAD FLOW CONTROL SWM

Zab  ENVIRONMENT| npreon ¢iTY, OR 97045 STRUCTURE TYPE 2 93
‘(@@ SERVICES
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i

Il

FRAME: GRATE PER

STD. DWG SWM CB-4.0 MAXIMUM WATER SURFACE ELEVATION

3" MINIMUM

WHEN USED WITH
— EXTENED DRY POND
- PROVIDE .4' (APPROX. 5")
PERMENENT POOL DEPTH

18" OF GROWING

STORM SEWER IE OUT
SIZED TO CONVEY A
25-YEAR STORM

INFILTRATE
PRE-DEVELOPED
VOLUME

4 3% TR e A PR

ORIFICE IN 41

REMOVABLE CAP
AT BOTTOM OF RISER

ANCHOR TO WALL WITH
STAINLESS STEEL RISER
CLAMP OR 2" MIN. STAINLESS
STEEL BAND AND STAINLESS
STEEL ANCHORS. MINIMUM OF
2 PLACES.

WATER QUALITY MEDIA, UNDERDRAIN AND INFILTRATION STORAGE NOT
REQUIRED IF FACILITY IS DESIGNED FOR FLOW CONTROL ONLY.

SECTION A—A
CLAMP DETAIL
4" SELF TAPPING CONCRETE
ANCHORS, PHILLIPS 5-12 OR
APPROVED EQUAL.

4" X 1-§' STAINLESS STEEL
BOLT.

NOTES:
1. CONNECTING PIPE AND TEE SHALL BE 4", 6”, OR 8” AWWA C—900 OR ASTM 3034 PVC, AND ONE
SIZE LARGER THAN THE ORIFICE OPENING.

2. MAXIMUM ORIFICE OPENING SHALL BE 6" DIAMETER.
3. STRUCTURES TYPE AND SIZE SHALL CONFORM WITH DETAIL SWM FC-5.0.
4. FRAME AND GRATE SHALL CONFORM TO CATCH BASIN-FRAME AND GRATE (DETAIL SWM CB—4.0).
5. SUBMERGED ORIFICE AND RISER SHALL BE SECURED FLUSH AGAINST WALL OF STRUCTURE AS
APPROVED.
6. MAINTAINANCE ACCESS REQUIRED TO WITHIN 10° OF CENTER OF BOTH STRUCTURES AND EDGE OF
MAINTENANCE ACCESS ROAD.
CLACKAMAS APPROVAL DATE: July, 2022 SCALE: N.T.S.| STANDARD
WATER CLACKAMAS WES DRAWING
%) ENVIRONMENT] 139 BEAVERCREEK ROAD FLOW CONTROL SWM
‘@ SERVICES OREGON CITY, OR 97045 STRUCTURE TYPE 3 24
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| 48" |

\
Y

&4

A\ i AT INZAY772 Wyl
RNV 1 g A

SCORE INSIDE OF MH
SECTION @ POURED

\ CRUSHED ROCK

BASE
3 x 6 Ye WWM. IN BASE
CONCRETE TO EXTEND 12" OUTSIDE
OF MH WALL AND TO A POINT 6"
ABOVE THE BOTTOM OF THE BASE
POURED IN PLACE MANHOLE BASE
48" o
| | —#5 @12” 0.CEW. OR 2
—— O —-— 5" MATS OF 2 1/2 GA. MESH
K AT 4” C.C.
4
1 -0 OR o g
#°—~0 CRUSHED "
i ROCK — 12" L e

7
1<
A

d
i

—] &
Ry

W7\ \‘V../HV \“‘( \f\‘%\f\l/){l/\ AZ/ASSTEANEZANIINFIAS

@\\///\\“\\W“\

PRE—CAST MANHOLE BASE

NOTES

1. SPECIFICATIONS FOR CONCRETE AND MISCELLANEOUS MATERIALS USED IN CONSTRUCTION SHALL
CONFORM TO CURRENT ODOT/APWA STANDARD SPECIFICATIONS.

e APPROVAL DATE: _July, 2022 SCALE: N.T.S. | STANDARD
DRAWING
, WATER 150 BFAVFRCRPEK ROAD SWM
Z  ENVIRONMENT| nprcoN ciTY, OR 97045 MANHOLE BASE
‘(@ SERVICES =
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WES Stormwater Standards

GENERAL PLAN OF

CHANNEL INTERSECTION

SEENOTE 2 —— |
o | | les— PRECAST

1 N

PRECAST “| 24" MAXIMUM
CONE FROM RIM TO
| TOP STEP

CONE TO

LOCATE STEPS OVER THE
MAXIMUM SHELF AREA. STEPS
ARE NOT ALLOWED OVER ANY
PORTION OF THE CHANNEL.

FRAME AND COVER
WITH STEPS

GROUT—SEE DETAILS SWM MH-8.0
L OR MH-9.0 FOR REQUIREMENTS

CONCRETE RING
MIN. 6” FROM TOP OF

FIRST STEP

PRECAST RING EXTENSION

NOTES

SHALL CONFORM TO CURRENT APWA STANDARD SPECIFICATIONS.

2. NUMBER OF RISER RINGS ALLOWED SHALL NOT EXCEED 12" MAXIMUM.

1. SPECIFICATIONS FOR CONCRETE AND MISCELLANEOUS MATERIALS USED IN CONSTRUCTION

CLACKAMAS APPROVAL DATE: July, 2022 SCALE: N.T.S.| S7ANDARD

WATER CLACKAMAS WES DRAWING

> ) 150 BEAVERCREEK ROAD MH CHANNEL AND SWM
& ENVIRONMENT) orrcoN OITY, OR 97045

‘(@ SERVICES ’ RING EXTENSION -26

April 2023
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CONC BASE
In
4
)
|
4
_2’
DETAIL "A”
WEEP HOL‘E
14—2 1/4" SQUARE OR 2 3/8” ROUND
HOLES, EQUALLY SPACED OR
APPROVED EQUAL.
STANDARD MANHOLE GRADE RINGS £~ WEEP HOLE
FRAME AND COVER MINIMUM 3" ]
MAXIMUM 12" <1 ¥
@ Y DETAIL B
- ; -
w3 N [s - &
=3 = . Y — 1"—0" OR 3/4"—0" CRUSHED ROCK
DS Sd 36” &/
3 :\\5 —— GEOTEXTILE FABRIC, — AMOCO NONWOVEN
4 [ . Ir £ GOETEXTILE NO. 4545, OR EQUAL.
, 7| SEE DETAIL|"B N R
e ¢‘ . a%\{ ©
5 3/4 ki INe
6 1/2" S
TP ' R, w
’ t E .,\_\, @  NOTES:
R e = 1. ALL PRECAST SECTIONS SHALL
{ Q I CONFORM TO REQUIREMENTS OF ASTM
ﬁ R > C 478.
ey ¥ 2. INVERT SHALL BE LEVEL AND
A SMOOTH.
- \[ 1 0O m] [m] n]
5 3/4 - :{
A 4’
™ LIFTING HOLES
6 3
N CLEAN ROUND
— =5 RIVER DRAIN ROCK.
SEE DETAIL "A”
SECTION A—A NOTE:
1. USE OF DRYWELL IS ONLY PERMITTED ON
PRIVATELY OWNED AND MAINTAINED FACILITIES.
2. RUNOFF FROM PUBLIC R—0—W IS NOT PERMITTED
TO DRAIN TO DRYWELLS.
3. DRYWELL MUST BE REGISTERED AND/OR PERMITTED
BY THE STATE OF OREGON AS AN UNDERGROUND
INJECTION CONTROL DEVICE.
CLACKAMAS APPROVAL DATE: July, 2022 SCALE: N.T.S. STANDARD
CLACKAMAS WES DRAWING
WATER
150 BEAVERCREEK ROAD SWM
2 ENVIRONMENT| ncrcoN CITY, OR 97045 MH DRYWELL
2 -27
‘(@@ SERVICES
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- s R 5 a

SECTION A—A

NOTE: PROVIDE 6” OF COMPACTED
CRUSHED ROCK BELOW STRUCTURE

PLAN
POLYPROPOYLENE STEPS
/. W SEE DETAIL SWM MH—-11.0
4 stEP #
2 o
< 12" °
PIPE SIZE : i +\
307 MAXIMUM /& ' -
LARGER PIPE SIZE i Y
REQUIRES OVERSIZE — i
MANHOLE. —|Z * i
2-‘_, —/— An
(T FLow —— FLOY
R : L.E. ELEY.
y - - ¥ ]
LB T i
.
I 3’ MIN. e
., SUMP “4
L 1]
% STANDARD |4~
48" DIA. |
5 ' u PRECAST OR POURED
= ) — e j_ CONCRETE BASE 3300
34"3—‘-‘,'- i SRR P PSI AT 28 DAYS
_.-4'.' '-?.A‘ ¥R, I_.‘A‘.A'v ¢

SEE DETAIL SWM MH-—-1.0

CLACKAMAS APPROVAL DATE: July, 2022 SCALE: N.T.S.| STANDARD
WATER CLACKAMAS WES DRAWING
150 BFAVFRCRFEK ROAD MH ENERGY SWM
' ENVIRONMENT| opeGcoN CITY, OR 97045
‘(@ SERVICES ’ DISSIPATOR -28

April 2023
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" 9
pa)
dd- .
KORBAND —- 4"
STORM
i FILL WDID WITH GROUT
_~ M & FINISH FLUSH WITH
S MH WALL
BOTTOM OF
‘” CHANNEL
< + .
EXTERNAL BAND 4 PR .
Nt e g
BOOT BRI TR A

\\“MANHDLE BASE

FLEXIBLE MANHOLE CONNECTION
(KOR-N-SEAL 0OR EQUAL>

N CLACKAMAS APPROVAL DATE: July, 2022  SCALE: N.T.S.| STANDARD
WATER CLACKAMAS WES DRAWING
, 150 BEAVERCREEK ROAD MH FLEXIBLE SWM
b ENVIRONMENT opecon ciTy, OR 97045
(@) SERVICES CONNECTION -29
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VERTICAL
1/2' X 2" SQ. EDGE B BARS
FLAT BARS - TIPS
3" 0.C. P Tl NS
SO
DRILL 5/8" K N
4 (PLS) _\.( / \
Y '\
/ \
/ / e RIAN
BOTH ENDS 3/16” h [ W
ALL BARS [ W
i 11
| I
H I
1y i
\\\ 1/i
48" A\ //
o MINIMUM o \ f
STANDARD MANHOLE AN /y
N\ /1
J\ 7/
1/4” STEEL PLATE ENS SIS o2
| (2 |
3/16' MATERIAL TO BE NEW STRUCTURAL STEEL,
8 (PLS) [\ ASTM A-36
1-1/2" EW.
1-1/2" STANLESS STEEL
NUT & WASHER, 4 EA. \
1/2" X 5-1/2" PHILIPS REDHEAD—/ -
STAINLESS STEEL WEDGE ANCHOR, 4 EA.
(CATALOG NO. W.W. 1254 OR EQUAL)
GRATE DETAIL
SCALE: N.T.S.
CLACKAMAS APPROVAL DATE: July, 2022 SCALE: N.T.S.| s7anpArp
WATER CLACKAMAS WES DRAWING
150 BEAVERCREEK ROAD MH OVAL GRATE SWM
ENVIRONMENT| oecon ciTY, OR 97045
SERVICES ' DETAIL -31
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P
0

——-——:[>

——

)

PLAN

D
/

WES Stormwater Standards

(FRAME & COVER NOT SHOWN)

STANDARD
FRAME & COVER

REINFORCED 8"—

SEE DETAIL SWM MH-10.0

INSTALL CONCRETE RINGS AS
REQUIRED TO BRING MANHOLE
COVER AND FRAME TO DESIGN

/GRADE. MAX. 3 RINGS AND 12"
MAX. SET FRAME IN MORTAR BED

COVER SLAB
[ LI S AND SLOPE TO MATCH PAVEMENT.
L AY 2” MAX. MORTAR BED DEPTH.
0gsEZ
EEZ 5= PROVIDE FLEXIBLE
zg 9 el PIPE—TO—MANHOLE
W2y CONNECTOR
ns 1 L/ SEE DETAIL SWM MH-5.0
l T L DY sprinG LINE 3/4”—0" CRUSHED
PR CAST OR POURED
CONCRETE BASE 3300 PSI
AT 28 DAYS.
SEE DETAIL SWM MH—1.0

NOTES:

SECTION A—A

1. FLEXIBLE PIPE—TO—MANHOLE CONNECTIONS SHALL BE INSTALLED
ACCORDING TO MANUFACTURES SPECIFICATIONS.

WATER TIGHT JOINTS.
ALL MANHOLE SECTIONS MUST MEET OR EXCEED ASTM C 478.

CONCENTRIC EQUAL TO OR LESS THAN 4—FEET — NO STEPS; ECCENTRIC
GREATER THAN 4—FEET TO 6’'—6" — REQUIRES STEPS.

CLACKAMAS

WATER
ENVIRONMENT]

’ SERVICES

APPROVAL DATE:

July, 2022 SCALE: N.T.S.| STANDARD

CLACKAMAS WES
150 BEAVERCREEK ROAD
OREGON CITY, OR 97045

MH SHALLOW PRECAST

DRAWING

SWM
-32

April 2023
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= STANDARD POLYPROPYLENE

oA M.H. STEPS 12" 0.C. LOCATED ON
H VERTICAL SIDE OF MANHOLE, WITHIN
24" OF COVER AND FLOOR. SEE
MANHOLE STEP DETAIL SWM MH-10.0

12
= J ""— 5 3/4"
STANDARD FRAME AND COVER =
SEE DETAIL SWM MH-10.0 =

GROUT
FINISH

GRADE \

24"
MAX. |-- ¥

\ INSTALL CONCRETE RINGS AS REQUIRED

; - TO BRING MANHOLE COVER AND FRAME

| a TO DESIGN GRADE. MAX. 3 RINGS AND
12" MAX. SET FRAME IN MORTAR BED

e - AND SLOPE TO MATCH PAVEMENT. 2"

R p MAX. MORTAR BED DEPTH.

\_” o) ECCENTRIC MANHOLE TOP

FOR STEP SPECIFICATIONS 2 i

SEE DETAIL SWM MH-10.0 || T — STANDARD 48" MANHOLE

b RISERS

D 48" "
“T MIN. REQURED |~

D=12" TO 24" . |

4" —— | ‘:—T - 1

P 24"

i} PROVIDE FLEXIBLE
— 4" ] et 6" ——| |- PIPE TO MANHOLE
5 4._‘ : - CONNECTOR
L. L . SEE SWM MH—5.0
= [ hA ] =
@ 3/4"—0" CRUSHED
| N /SPRING]LINE AGGREGATE. 90%
' : 5 O COMPACTION (8" MIN.)

8" — PRECAST OR POURED CONCRETE BASE *

N

3300 PSI AT 28 DAYS
SEE DETAIL SWM MH-1.0

NO

1. SPECIFICATIONS FOR CONCRETE AND MISCELLANEOUS MATERIALS USED IN
CONSTRUCTION SHALL CONFORM TO CURRENT APWA STANDARD SPECIFICATIONS.

CLACKAMAS CLACRAMAS 'WES APPROVAL DATE:  July, 2021 SCALE: N.T.3. | STANDARD
DRAWING
WATER
fid ENVIRONMENT 5%&%?%55?%%%’3%?2 MH STANDARD S
‘(@ SERVICES -33
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NOTES:

1. ALL STEPS SHALL CONFORM TO THE
£ REQUIREMENTS OF ASTM C—478.

; 2. MANHOLE STEPS MUST BE TIGHT AND
|

2!

FIRMLY EMBEDDED.
3. ALL STEPS WITHIN A MANHOLE SHALL
BE OF THE SAME DESIGN, TYPE, AND
- ‘ SIZE. (MIXING OF UNMATCHED STEPS

IS NOT PERMITTED).

9-1/8"
I
a

W le—5-3/4"

o=

COPOLYMER POLYPROPYLENE PLASTIC %

1/2" GRADE 60 REINFORCEMENT

3-3/8" FOR
PLASTIC SAFETY STEP

NOTES:

1. STEPS LOCATED AT 12" 0.C. LOCATED ON VERTICAL SIDE OF MANHOLE.
2. STEPS A MAXIMUM OF 24" FROM RIM AND 6" FROM TOP OF CONE TO FIRST STEP.
3. REFERENCE DETAILS SWM MH—2.0, MH—8.0, AND MH-9.0.

MATERIALS:

PLASTIC:
MUST CONFORM WITH ASTM C—478.
STEEL REINFORCING BAR MINIMUM 1/2" GRADE 60.
MEETING REQUIREMENTS OF ASTM A615 ENCAPSULATED
WITH INJECTION MOLDED COPOLYMER POLYPROPYLENE
WITH SERRATED SURFACES.

CLACKAMAS CLACKAMAS. WES APPROVAL DATE: _July, 2022 SCALE: N.TS.| sranoaro
DRAWING

WATER

ENVIRONMENT| GReGon Gy, o 57045 MH STEP M

SERVICES -34
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STANDARD MANHOLE

WATER TIGHT DETAILS

TAMPERPROOF

-2

1 :%5”

LOCATING STUD
(1) REQUIRED PER COVER

S

%" NEOP.
RUBBER
GASKET

CAP SCREW

(3) REQUIRED %" x 1%"
PENT OR HEX HEAD
BRONZE OR CAD PL.

CLACKAMAS

WATER
ENVIRONMENT]

SERVICES

APPROVAL DATE:

July, 2022 SCALE: NT.S.

CLACKAMAS WES
150 BEAVERCREEK ROAD
OREGON CITY, OR 97045

MH STANDARD
FRAME & COVER

STANDARD
DRAWING

SWM
-35
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L 2% ¥
Vo
i s i
¢ f

3 T I I i,

=

OTES

SUBURBAN FRAME & COVER CAN BE USED IN EASEMENTS AND SUBDIVISION STREETS EXCEPT
COLLECTOR, ARTERIAL, AND INDUSTRIAL STREETS, OR AS NOTED ON CONSTRUCTION PLANS.

2. 16, 3/4'@ HOLES.

—-

CLACKAMAS APPROVAL DATE: July, 2022 SCALE: N.T.S. STANDARD

WATER CLACKAMAS WES DRAWING
150 BEAVERCREEK ROAD MH SUBURBAN SWM

ENVIRONMENT| opeGoN CITY, OR 97045

SERVICES ' FRAME & COVER -36
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Appendix C: Stormwater Typical Drawings and Standard Details

POUR AGAINST
UNDISTURBED SOIL

PIPE BEDDING

+ 4800 E
POUR BOTH SIDES LT g
AGAINST UNDISTURBED ! COBORETER,, x
SOIL (TYP.) * o B R v G %
E
MIN. ANCHOR SPACING
F
SLOPE FLAFT CENTER TO CENTER
0.20 — 0.34 35
0.35 — 0.50 25°
051+ 15
OR CONC. ENCASEMENT
CLACKAMAS S AR S APPROVAL DATE: July, 2022  SCALE: NT.S.| stanpArD
DRAWING
. WATER
/ ENVIRONMENT| éﬁ%c%img??%? 9':;%22 ANCHOR WALL SWM
‘(@ SERVICES ’ -37
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Appendix C: Stormwater Typical Drawings and Standard Details =~ WES Stormwater Standards

— WITHIN STREET RIGHT-OF-WAY —}— OUTSIDE STREET RIGHT-OF-WAY
%"—0" AGGREGATE BASE COURSE
COMPACTED TO 95% OF MAX
DENSITY AS PER ASSHTO T—99 AND
ODOT/APWA SPEC 00405. RESTORE TO PRE—EXISTING
RESURFAGE AC CONDITIONS OR BETTER PER SPECS
PER DWG NO. 160 \ /
Ll NN
05050
E 75577
L 12" MINJZ 7777
SIS e
EXISTING 7007
PAVEMENT '//;//,////(/;'
SECTION 0
;/_///;;///, CLASS "A” BACKFILL (COMPACTED TO 90%
00 OF MAX DENSITY AS PER AASHTO T—99
/////,/////////// AND ODOT/APWA SPEC 00405).
AL o
/// i
5
TRENCH BACKFILL ZONE 7% L %"—0" PIPE BEDDING AND
%'—0" OR 10" CRUSHED X% ./////////_////‘/ — PIPE ZONE MATERIAL
AGGREGATE COMPACTED TO 5V /////////,////
95% OF MAX DENSITY AS 7& //////_/;;/
PER AASHTO T-99 & : 5
ODOT/APWA SPEC 00405 Y L5005
] 77 ST,
2 BT
l I t
PIPE ZONE 6”
| P . S
BEDDING :
l X il
1
TRENCH RESTORATION GRANULAR BACKFILL CONDUIT TRENCH PIPE ZONE
(CROSS-SECTION VIEW) (CROSS-SECTION VIEW)
SCALE = N.T.5, SCALE = N.T.S.
SHORING TRENCH
CLEARANCE WIDTH
NOTES:
1. PAVEMENT SHALL BE CUT PER STANDARD DRAWING 200. TRENCH
2. PROVIDE COMPACT TEST RESULTS FOR TRENCH BACKFILL TO D (IND
THE CITY FOR VERIFIGATION. CIND
3. CONTROL DENSITY FILL SHALL BE USED ON COLLECTOR AND
ARTERIAL STREETS. REFER TO STANDARD DRAWING 210. 4-10 g
CLACKAMAS APPROVAL DATE: July, 2022 SCALE: N.T.S. STANDARD
W TE CLACKAMAS WES DRAWING
150 BEAVERCREEK ROAD
)  ENVIRONMENT| oaecon oy oR gvo4s | TRENCH RESTORATION | SWM
‘(@ SERVICES -38
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WES Stormwater Standards  Appendix C: Stormwater Typical Drawings and Standard Details

RESURFACE AC PER
EXISTING PAVEMENT DWG NO. 160

SECTION

30" MIN. TRENCH BACKFILL ZONE %"-0" OR 1"—0"
CRUSHED AGGREGATE COMPACTED TO 95%
OF MAX DENSITY AS PER AASHTO T—180
& ODOT/APWA SPEC 00405 CDF MAY BE
BASE COURSE WITH CONTROL DENSITY USED IN LIEU OF GRANULAR BACKFILL
FILL. SEE NOTE 3-10 BELOW.

SHORING TRENCH
CLEARANCE WIDTH

D (IN.) TRENCH (IN)
S — 7—10 )
g" 12—16 12
PIPE ZONE = T3
| D/2 24—30 18
! 36—72 24
BEDDING e [ 5

%"—0" PIPE BEDDING
AND PIPE ZONE MATERIAL

TRENCH RESTORATION W/ CDF
SCALE = N.T.S.

NOTES:
SAWCUT EXISTING AC PAVEMENT ACCORDING TO STANDARD DRAWING 200.

1.

2. CONTROL DENSITY FILL (CDF) CONSISTS OF A MIXTURE OF PORTLAND CEMENT, FLY ASH, AGGREGATES,
WATER AND ADMIXTURES PROPORTIONED TO PROVIDE A NON—SEGREGATING, SELF—CONSOLIDATING,
FREE—FLOWING MATERIAL WHICH WILL RESULT IN A HARDENED, DENSE, NON—SETTLING FILL PRODUCING
UNCONFINED COMPRESSIVE 28 DAY STRENGTH FROM 100 PSI TO A MAXIMUM OF 200 PSI.

3. CONTRACTOR WILL PROVIDE BATCH WEIGHTS SHOWING THE AMOUNTS OF ALL INGREDIENTS IN THE MIX,
BATCH TIME, AND THE TOTAL AMOUNT OF THE BATCH.

4. CDF SHALL BE PERFORMANCE BASED AND MEET THE FOLLOWING CRITERIA:
« TYPE F FLY ASH: 200 LB MIN, TYPE | OR Il CEMENT: 50 LB MIN
e SETTLING SHALL BE LESS THAN §” PER FT DEPTH
o FINE AGGREGATE (LESS THAN §”) SHALL BE USED
e CONCRETE UNIT WEIGHT SHALL BE 100 PCF MIN

5. CDF SHALL NOT BE PLACED ON FROZEN GROUND. DURING PLACEMENT TEMPERATURE MUST BE AT LEAST
34 DEGREES F. AND RISING. CDF PLACING SHALL STOP WHEN TEMPERATURE IS 38 DEGREES F OR LESS
AND FALLING.

6. TRENCH SECTIONS TO BE FILLED WITH CDF SHALL BE CONTAINED AT EITHER END OF THE TRENCH SECTION
BY BULKHEADS OR EARTH FILL.

7. DURING CDF CURE TIME (TYP. 48 HOURS) THE CONTRACTOR SHALL INSTALL STEEL SHEETS OR OTHER
PROTECTIVE DEVICES TO ALLOW FOR THE PASSAGE AND SAFETY OF TRAFFIC AND SO NO LOAD IS
TRANSFERRED TO THE CDF.

8. CONTRACTOR SHALL ALLOW FOR A MINIMUM 48 HOUR CURE TIME FOR CDF PRIOR TO PLACING ASPHALT.
STEEL PLATES ARE NOT ALLOWED IN THE ROADWAY JANUARY THRU MARCH, NOVEMBER AND DECEMBER
WITHOUT PRIOR APPROVAL FROM THE CITY.

9. 30 INCH DEPTH OF CDF MAY BE REDUCED IF CONFLICTING WITH PIPE ZONE BACKFILL.

10. COPIES OF CDF MATERIAL DELIVERY SLIPS SHALL BE SUBMITTED TO CITY ENGINEERING WITHIN 48—HOURS
OF PLACEMENT.

RLAGK APPROVAL DATE: July, 2022 SCALE: N.T.S. STANDARD
150 BEAVERCREEK ROAD | TRENCH RESTORATION | swm
P2 ENVIRONMENT| noecon gITY, OR 97045 WITH CDE
‘(@ SERVICES -39
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|

: 12 IN. DIA. MIN PIPE FOR SYSTEMS IN
| PUBLIC RIGHT—OF—WAY
T
|
|

/ /—CATCH BASIN
-
[ o —H
:_ HOUSE SERVICE 6" STORM
: TRUNK
| / LINE
|
ot Max | | @———————— .C
BETWEEN CATCH | /
BASINS OR AS MANHOLE
APPROVED 2 |

2 |

(&)

o |

o, |

L

2 | STORM WATER

b | MANAGEMENT
| FACILITY

| L
= S = PROVIDE FOR 100—YEAR
MANHOLE SAFE OVERFLOW PATH.

STORM COLLECTION

STORM COLLECTION [ MAX. DISTANCE BETWEEN M.H. | MIN. VELOCITY | MIN. GRADE
12-INCH PIPE 250-400 FEET 4 FT/SEC .01 SLOPE

0-250 FEET 3 FT/SEC .005 SLOPE
15—INCH PIPE 250-400 FEET 4 FT/SEC .006 SLOPE

0-250 FEET 3 FT/SEC .004 SLOPE
18—INCH PIPE 250-400 FEET 4 FT/SEC .005 SLOPE

0-250 FEET 3 FT/SEC .003 SLOPE
24—INCH PIPE 300 FEET 3 FT/SEC .002 SLOPE
30-INCH PIPE 300 FEET 3 FT/SEC .002 SLOPE
36—INCH PIPE 300 FEET 3 FT/SEC .002 SLOPE

NOTES

1. A MAXIMUM OF THREE CATCH BASINS MAY BE ALLOWED TO BE CONNECTED TOGETHER
WITHOUT A MANHOLE AS APPROVED BY THE DISTRICT.

2. DETENTION/WATER QUALITY FACILITIES SHALL CONNECT TO A STRUCTURE.

3. MINIMUM VELOCITY IS 3 FT/SEC.

COATRANAS APPROVAL DATE: July, 2022  SCALE: N.T.S.| STANDARD

WATER CLACKAMAS WES DRAWING
150 BEAVERCREEK ROAD COLLECTION SWM

ENVIRONMENT] opecon CITY, OR 97045

SERVICES ' SYSTEM DIAGRAM -40
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SHADED AREAS FOR WHEEL TRACKS AND
NEAR CURB ARE PROHIBITED LOCATIONS FOR
MANHOLES UNLESS OTHERWISE APPROVED

STREET CENTERLINE

FACE OF — T—FACE OF
CURB CURB
@[

PREFERRED LOCATIONS FOR
STORM MANHOLE COVERS
CLACKAMAS APPROVAL DATE: July, 2022  SCALE: N.T.S.| STANDARD

150 BEAVERCREEK ROAD
ENVIRONMENT| (ot e or avoss | MH LOCATION DIAGRAM | SWM
SERVICES -41
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Stormwater Typical Drawings and Standard Details

WES Stormwater Standards

TOP OF CURB
GUTTER LINE

MODIFIED CONC
CURB & GUTTER

STREET SLOPE

TYPICAL GUTTER ELEVATION

CURB DOWEL (OPTIONAL)

STREAMBED COBBLES

CONCRETE CURB
AND GUTTER

ROAD PAVEMENT

SECTION A—A
147 1°MIN 10"MIN__1"MIN__ 14"

| 16"MAX

TOP OF CURB
/ GUTTER LINE

LIP

STREET SLOPE
SECTION B—B

FLOW TO BIORETENTION

ROAD
PAVEMENT \

6 & 5 & 6
2%
- SWALE /RAIN GARDEN
2% F | 1 2.5 MAX. BANK (SEE NOTE)
t..\, s o 2% 1
3 it 8 Tt 5% SWALE /RAIN
moosiond % o R4l GARDEN BOTTOM
N N
R J | 18" MmN

DROP AT GUTTER/FACE OF CURB

NOTE:

MODIFY INLET TO BIORETENTION
PLANTER AS NEEDED TO
PREVENT EROSION.

CLACKAMAS

WATER

ENVIRONMENT]

‘(@¥ SERVICES

APPROVAL DATE:  July, 2021 SCALE: N.T.S. | STANDARD

CLACKAMAS WES DRAWING

150 BEAVERCREEK ROAD CURB SWM
OREGON CITY, OR 97045 CUT OPENING 42
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‘luk

rBACK OF CURB

D
[ TOP OF CURB
4" GUTTER
MIN.
EDGE OF PAVEMENT
PLAN VIEW
(TYPICAL)
NOTES:

1. ALL STORM AND SANITARY SERVICE LATERALS
SHALL BE MARKED APPROXIMATELY AS FOLLOWS:

STORM DRAIN LATERAL
SANITARY SEWER LATERAL

"D" TOP OF CURB
"S” TOP OF CURB

2. LETTERS SHALL HAVE A 1/2" MAX. WIDTH.

CLACKAMAS

SERVICES

CLACKAMAS WES

!\LQL%%MENT 150 BEAVERCREEK ROAD
OREGON CITY, OR 97045

APPROVAL DATE:  July, 2022 SCALE: N.T.S,

CURB STAMP DETAIL

STANDARD
DRAWING

SWM
-43

April 2023
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Appendix C: Stormwater Typical Drawings and Standard Details =~ WES Stormwater Standards

1. PVC HUB SHALL CONFORM TO ASTM 3034, SDR 35 DRIVE INTO CENTER OF
RUBBER SLEEVE AFTER SLEEVE IS PLACED IN HOLE.

2. STAINLESS STEEL BAND SECURES UPPER HALF OF RUBBER SLEEVE TO THE
) PVC HUB. STAINLESS STEFL BAND SHALL BE 300 SERIES, f§ BAND WIDTH,
CADMIUM PLATED CARBON STEEL, AND ATTACHED WITH HEX HEAD SLOTTED

SCREW.

3. COMPLETE RUBBER SLEEVE INCLUDES A MOLDED SEGMENT THAT HOLDS IT IN
PLACE.

Vi
— ]

5 &

.35 MINIMUM WALL THICKNESS

NOTE
ALL INSERTA—TEE HOLES SHALL BE MACHINE DRILLED AND CORED.

2. INSERTA—TEE ARE ALLOWED IN NEWLY CONSTRUCTED SEWER MAINS 12" AND
LARGER INSIDE DIAMETER (I.D.).

3. SEWER MAIN SHALL BE TWO SIZES (NOMINAL I.D.) LARGER THAN THE INSERTA
—TEE.

4. HOST PIPE SHALL BE MINIMUM .35" WALL THICKNESS.

CLACKAMAS ALATRARAS WES APPROVAL DATE: July, 2022 SCALE: N.T.S.| SIANDARD
DRAWING
WATER
ENVIRONMENT| GreGon Ty, OR 97045 INSERTA TEE Sy
_’ SERVICES -44
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2D OR 2W (MIN.) D = PIPE DIAMETER

—
W = BOTTOM WDTH OF CHANNEL

(MIN.) NO.4 BARS

D OR W
1.5T (MIN.)

.

NOTES
1. PLANS SHALL SPECIFY:
A) ROCK CLASS AND THICKNESS (T)

PLASTIC FILTER CLOTH.
4. PLACEMENT

GROUTED OR PLACED OVER A GRAVEL BEDDING

£
I/\@ ENDWALL y 1 ’
| / (TPICAL) T I

“ | 6"

| sLot .

/ ok

FILTER
BLANKET

?

i CONCRETE
Lo EH _SECTION A—-A
B A
_ =
o~
o
g CONCRETE S e
pisr al 3 CHANNEL ca o,y
N 4 *
| = -
- 1 =
|
('
A«—\ [e]
= ©
[a)
I o
6" WIDE SLOT | ©
a
(&)
| Y
I | }
GEOTEXTILE
5 OR 3W ! FILTER FABRIC 0 OR ZW

SECTION B-B

B) FILTER MATERIAL, NUMBER OF LAYERS AND THICKNESS.
2. RIP RAP SHALL BE EITHER QUARRY STONE OR BROKEN CONCRETE (IF SHOWN ON THE PLANS).
COBBLES ARE NOT ACCEPTABLE. SEE DETAIL SWM ST—10.1 FOR SIZING.
3. RAP RAP SHALL BE PLACED OVER FILTER BLANKET WHICH MAY BE EITHER GRANULAR MATERIAL OR

A) MINIMUM DEPTH = 1-1/2 TIMES AVERAGE STONE SIZE.

B) ROCKS SHALL BE PLACED TO PROVIDE A MINIMUM OF VOIDS.

C) SURFACE ROCKS SHALL PROTRUDE AT LEAST 1/2 THEIR VERTICAL DIMENSION.
D) RIPRAP IS TO BE PLACED OVER A GEOTEXTILE FABRIC ON A NATURAL BEDDING, OR IT MAY BE

AS REQUIRED BY THE DISTRICT.

CLACKA

APPROVAL DATE:  July, 2021 SCALE: N.T.S,

STANDARD

s CLACKAMAS WES
AT ER enl 150 BEAVERCREEK ROAD
OREGON CITY, OR 97045

OUTFALL RIP RAP

DRAWING

SWM
45
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WES Stormwater Standards

RIP RAP SIZING AT QUTFALLS FOR PIPES

GREATER THAN 6 INCHES IN DIAMETER

DISCHARGE VELOCITY REQUIRED PROTECTION
AT DESIGN MINIMUM DIMENSIONS
FLOW (FPS) TYPE DEPTH* WIDTH LENGTH**| WIDTH
0 -5 RIPRAP* | 2 X (MAX DIAMETER | 10" MIN. OR CROWN
STONE SIZE) +6 FEET |AS CALCULATED| +1 FOOT
IF LONGER
6 — 10 RIPRAP* 2 X (MAX DIAMETER | AS CROWN
STONE SIZE)| +6 FEET CALCULATED | +1 FOOT
OR 3 X DIA.
WHICH-
EVER IS
GREATER
11 - 20 GABION 2 X (MAX DIAMETER | AS CROWN
OR STONE SIZE)| +6 FEET CALCULATED | +1 FOOT
RIPRAP* OR 4 X DIA.
WHICH=-
EVER IS
GREATER
OVER 20 ENGINEERED ENERGY DISSIPATER REQUIRED

\Y = AVERAGE VELOCITY (FT/S)
Do = PIPE DIAMETER (FT

ds = RIPRAP DIAMETER (FT)
Lsp = APRON LENGTH (FT)

depth = THICKNESS (FT)

Fo = V/(g*D0)05

*RIPRAP SIZE ds=0.25*Do*Fo (6" MINIMUM)

* RIPRAP SIZE SHALL BE DETERMINED USING THE FOLLOWING FORMULAE*+*

DEPTH=2*ds (1—-FOOT MINIMUM)

*#APRON LENGTH Lsp=Do(8+17*Log Fo)

g= 32.2

AT CULVERT AND STORM OQUTLETS, JANUARY 1970.

FT/s2

**x US ARMY CORPS OF ENGINEERE DESIGN FORMULAS FROM EROSION AND RIPRAP REQUIREMENTS

CKAMAS

CLACH

CLACKAMAS WES

@ SERVICES

WATER 150 BEAVERCREEK ROAD
ENVIRONMENT| opecon CITY, OR 97045

APPROVAL DATE: July,

2022 SCALE:

N.T.S. STANDARD

OUTFALL RIP RAP SIZING | SWM

DRAWING

-46

April 2023
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STEEL PIPE SPECIFICATIONS

ASTM A-53 STEEL, SCHEDULE 40, BLACK, HOT DIPPED, ZINC-COATED, WELDED, SEAMLESS
4-INCH STEEL PIPE 0D. = 4.500" 1D, = 4.026 THICKNESS = 0.237
3 1/2-INCH STEEL PIFE 0OD. = 4.000” 1D, = 3.54%" THICKNESS = 0.226"

) 7 3 1/2* STEEL PIPE BOLLARD
CAPPED AT TOP
PRIME AND PAINT SAFETY
YELLOW,
4’ ROUND X 2* LONG STEEL
447 COLLAR, WELDED TO
487 BOLLARD.

WELD 2° ANGLE IRON TO CASING
AND COLLAR DRILL 1/2° HOLES
FOR PADLOCK

FINISH GRADE
Y &
| 1 | 4r

6 ﬁ\(/ L RRR +
5 005050,

STEEL PIPE CASING

POUR CONCRETE 6* THICK
AROUND PIPE CASING.

GRAVEL BASE, 127
MINIMUM

CLACKAMAS APPROVAL DATE: July, 2022 SCALE: N.T.S. STANDARD
WATE 150 BEATEROREEK ROAD S
ENVIRONMENT] grecon i1, or 97043 | REMOVABLE BOLLARD | SWM
SERVICES -47
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STREET

STORM

MAGNETIC TAPE
GREEN W/ BLACK LETTERS
IDENTIFYING STORM DRAINS,

BURIED 6" ABOVE PIPE. j\_% -~ 45" MAX.
T a0
o °
OPE goc25% \
2% MIN. pIPE_SU B A TIE Fhr PROVIDE WATER TIGHT
o IR Ak PLUG OR CAP
SR

. STe P g e : 3/4" — 0 PIPE ZONE MATERIAL
) AT
o

MAIN/TRUNK LINE 12" DIA, IN
// PUBLIC RIGHT=OF=WAY OR 8"

IN PUBLIC EASEMENT ELEVATION

BACKFILL 2X4
AGAINST PLUG TO
CONCRETE PREVENT PLUG
SIDEWALK BLOWOFF & SECURE
WHITE 2X4 IN PLACE
WTH TRENCH BACKFILL

PLANTER
AREA

EXTEND 2 X 4 AND

CLEANOUT ;r_ MAGNETIC TAPE
i OPTIONAL 12" ABOVE SURFACE
GROUND
SURFACE \ g PAINT WHITE

| <

7

SEE DETAIL SWM ST-4.0 MARKER:

AS SPECIFIED

SEWER LATERAL SERVICE CONNECTION

NOTE: EVERY PROPERTY SHALL HAVE A SEPARATE SERVICE CONNECTION CONNECTED

DIRECTLY TO THE MAINLINE, UNLESS OTHERWISE APPROVED BY THE DISTRICT.
SHARED SERVICES ARE NOT ALLOWED.

CLACKAMAS

WATER
ENVIRONMENT]
SERVICES

APPROVAL DATE: July, 2022  SCALE: N.T.S. | STANDARD
CLACKAMAS WES

DRAWING
150 BEAVERCREEK ROAD SWM
OREGON CITY. OR 97045 SERVICE CONNECTION 49
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