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NOTES:

1. THE UTILITY INFORMATION SHOWN IS PLOTTED FROM THE BEST AVAILABLE DATA.

2. THE CONTRACTOR IS RESPONSIBLE FOR MAKING THEIR OWN DETERMINATION AS TO THE
TYPE AND LOCATION OF UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO.

3. THE CONTRACTOR IS TO CONTACT THE UTILITY NOTIFICATION CENTER OF COLORADO AT
1-800-922-1987 FOR UTILITY LOCATIONS AT LEAST 2 BUSINESS DAYS, NOT INCLUDING THE
DAY OF ACTUAL NOTICE, PRIOR TO EXCAVATING.

4. THE CONTRACTOR SHALL COORDINATE WITH UTILITY COMPANY FOR ANY UTILITIES THAT
NEED RELOCATING.

1. CONTRACTOR SHALL USE ONLY DESIGNATED ACCESS ROUTES TO THE PROJECT SITE,
AND SHALL REPAIR AREAS DAMAGED OUTSIDE OF THE DESIGNATED CONSTRUCTION
ZONE FOR THE PROJECT AT THEIR OWN EXPENSE.

2. CONTRACTOR SHALL NOT OPERATE EQUIPMENT, STORE MATERIALS/SUPPLIES, OR
OTHERWISE DISTURB WETLANDS AND SENSITIVE AREAS IN OR ADJACENT TO THE
PROJECT AREA.  CONTRACTOR WILL BE RESPONSIBLE FOR ANY IMPACTS FROM
THEMSELVES AND THEIR SUBCONTRACTORS.

3. CONTRACTOR IS RESPONSIBLE FOR LOCATING AND MARKING ALL UTILITIES IN THE
PROJECT SITE, AND FOR PROTECTING ALL UTILITIES DURING CONSTRUCTION.
DAMAGED UTILITIES SHALL BE REPAIRED AT THE CONTRACTOR'S EXPENSE.

4. CONTRACTOR IS RESPONSIBLE FOR HAULING AND PLACING OF ALL EXCESS MATERIALS
FROM THE SITE AS DIRECTED BY THE ENGINEER.

5. THE CONTRACTOR IS TO LIMIT ACCESS TO THE SITE BY UNAUTHORIZED PERSONS
WITH A SECURITY FENCE AND CLEARLY MARK THE CONSTRUCTION ZONE.

1. ALL CONSTRUCTION SHALL CONFORM TO THE DRAWINGS AND SPECIFICATIONS AND
SHALL NOT BE CHANGED WITHOUT THE PRIOR WRITTEN APPROVAL OF THE OWNER'S
REPRESENTATIVE.

2. THE CONTRACTOR IS RESPONSIBLE FOR CONTROL OF POLLUTION,  SURFACE WATER
AND EROSION THROUGHOUT THE DURATION OF THE CONTRACT.

3. THE CONTRACTOR IS RESPONSIBLE FOR THE FOLLOWING:  A. ANY PERMITS OR
LICENSES REQUIRED FOR CONSTRUCTION B. PROPER NOTIFICATION OF ALL
NECESSARY AGENCIES PRIOR TO CONSTRUCTION AND FOR REQUIRED INSPECTIONS.

4. THE EXACT LOCATION OF ANY UTILITY LINES AND COORDINATION OF ANY DISRUPTION
IN SERVICES WITH AFFECTED PARTIES IS THE RESPONSIBILITY OF THE CONTRACTOR.

5. THE DESIGN ENGINEER IS TO BE NOTIFIED BY THE CONTRACTOR OF ANY
DISCREPANCY OR  CONFLICT PRIOR TO CONTINUING CONSTRUCTION.

6. ALL LOCATIONS AND ELEVATIONS SHALL BE FIELD VERIFIED PRIOR TO
CONSTRUCTION. NOTIFY THE ENGINEER OF ANY FEATURES NOT SHOWN ON THESE
DRAWINGS WHICH ARE THOUGHT TO POTENTIALLY IMPACT CONSTRUCTION.

7. ALL CONCRETE SHALL BE COMPLETED AND ALLOWED TO  CURE SUFFICIENTLY PRIOR
TO COMMENCING BACKFILL IN ACCORDANCE TO THE PROJECT SPECIFICATIONS.

1. THE SITE SHALL BE CLEARED AND GRUBBED PRIOR TO ANY EXCAVATION. WOODY
MATERIAL IS TO  BE CHIPPED AND STORED WITH TOPSOIL.

2. TOPSOIL SHALL BE TEMPORARILY STOCKPILED WITHIN THE WORK AREA IN SUCH A
WAY AS TO AVOID EROSION LOSSES.  TEMPORARY SEEDING MAY BE REQUIRED.

3. FINE GRADING OF THE FINISHED SITE (I.E., TOP SOILED SURFACE) IS NOT REQUIRED
UNTIL SEEDING, HOWEVER ALL AREAS WHERE EARTHWORK IS CONDUCTED SHALL BE
RELATIVELY SMOOTH AND UNIFORM.  RUTS, LARGE CLUMPS AND ROUGH AREAS SHALL
BE SMOOTHED BY THE CONTRACTOR TO THE  SATISFACTION OF THE OWNER BY USE
OF HARROW OR DISC.  TRASH, DEBRIS, AND STONES LARGER THAN 6 INCHES ARE ALL
TO BE REMOVED AND DISPOSED OF PROPERLY.

4. THE UPPER 2 INCHES OF SOIL (MINIMUM) IN AREAS TO BE SEEDED SHALL BE LOOSE
AND FRIABLE AND SUITABLE FOR SEEDING.   MEASURES SHALL BE TAKEN BY THE
CONTRACTOR TO ACHIEVE THIS CONDITION.

5. CONTROL OF GROUNDWATER AND SURFACE WATER NECESSARY TO CONDUCT THE
EARTHWORK IS THE RESPONSIBILITY OF THE CONTRACTOR.  ADDITIONAL
GROUNDWATER CONTROLS OTHER THAN THOSE SHOWN AS PERMANENT ON THE
PLANS WILL BE NECESSARY TO COMPLETE THE WORK.

6. CONTRACTOR IS RESPONSIBLE FOR ALL DUST CONTROL REQUIRED.  WATER IS
PERMISSIBLE TO USE AND AVAILABLE ON THE SITE.  CHEMICAL AGENTS FOR DUST
CONTROL MUST BE APPROVED PRIOR TO USE.

7. ANY MODIFICATIONS TO THE ELEVATIONS, GRADES AND EARTHWORK SHALL BE
APPROVED AHEAD OF TIME BY THE OWNER'S ENGINEER.  ALL CHANGES ARE TO BE
REFLECTED ON THE CONTRACTOR'S "RED LINED" AS-BUILT DRAWINGS.

8. THERE SHALL BE NO FILL PLACED ABOVE THE ORIGINAL GROUND SURFACE IN THE
FLOODWAY AS DELINEATED IN THESE PLANS.

B

PROPERTY LINE

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

EXISTING BARBED WIRE FENCE

EXISTING CHAINLINK FENCE

EXISTING EASEMENT

EXISTING GAS LINE

EXISTING WATER LINE

EXISTING STORM SEWER

EXISTING RAW WATER LINE

EXISTING IRRIGATION

EXISTING BURIED ELECTRICAL

EXISTING OVERHEAD ELECTRICAL

EXISTING FIBER OPTIC

EXISTING SANITARY SEWER

MONITORING WELLS

EXISTING WATER VALVE

EXISTING BOLLARD

WATER MARKER

EXISTING UTILITY POLE

EXISTING OVERHEAD UTILITY LINES

EXISTING BURIED UTILITY LINES

GEOLOGIC BORING

FLARED END SECTION

EXISTING TREES

EXISTING FIRE HYDRANT

EXISTING MANHOLE (STORM, SANITARY & WATER)

LEGEND:
PROPOSED MAJOR CONTOUR

PROPOSED MINOR CONTOUR

PROPOSED EASEMENT

PROPOSED SETBACK

PROPOSED TEMPORARY EASEMENT

PROPOSED BARBED WIRE FENCE

PROPOSED CHAINLINK FENCE

PROPOSED GAS LINE

PROPOSED WATER LINE

PROPOSED RAW WATER LINE

PROPOSED STORM SEWER

PROPOSED FIBER OPTIC

PROPOSED IRRIGATION

PROPOSED BURIED ELECTRIC LINE

PROPOSED SILT FENCE

PROPOSED CHANNEL CENTER LINE

PROPOSED SLOPE AND DIRECTION

PROPOSED RIPRAP

PROPOSED CONCRETE

DETAIL IDENTIFICATION NUMBER

DRAWING NUMBER WHERE DETAIL IS SHOWN

DRAWING NUMBER WHERE DETAIL IS TAKEN

A

DETAILS AND SECTIONS:

DETAIL CALL OUTS

DETAIL TITLE

SECTION CUT SYMBOLS - SHORT

SECTION CUT SYMBOLS - LONG

SECTION TITLE

A

AAAA

A A

UTILITY:

SITE ACCESS AND PROTECTION:GENERAL:

EARTHWORK:

A SECTION - SECTION TITLE (X)

A DETAIL TITLE (X)
XX

SPLICE LENGTH:
BAR SIZE:

1'-3"
#4

5'-11"2'-10"2'-5"1'-7"
#5 #6 #7

4'-8"3'-8"
#8 #9 #10

7'-3"
#11

GENERAL NOTES:   

1. ALL CONCRETE SHALL BE CDOT CLASS D.

2. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH
CONCRETE IS POURED.

3. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE APPROVED BY THE
ENGINEER.

4. THE CONTRACTOR IS RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING
CONSTRUCTION.

5. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.

6. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 34 IN.

7. ALL TRANSVERSE REINFORCING SHALL BE NORMAL TO THE CENTERLINE OF THE BOX.

8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.

9. GRADE 60 EPOXY COATED REINFORCING STEEL IS REQUIRED.

10. THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:

11. ALL REBAR SHALL BE CONTINUOUS FROM CONCRETE STRUCTURES TO WINGWALLS.

12. BACKFILL PLACEMENT SHALL NOT BEGIN UNTIL CONCRETE REACHES DESIGN
STRENGTH.
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WCR 51

PIONEER RESERVOIR
SHOWN WITH RECLAIMED SLOPES

PER JT ENGINEERING DESIGN

NOTES:
1. FILL BOTTOM OF RESERVOIR FROM ELEVATION 4514 TO NEW BOTTOM LOW POINT ELEVATION 4523.

2. GRADING WILL BE ADJUSTED TO OBTAIN FILL MATERIAL FROM THE BOTTOM OF THE RESERVOIR TO REDUCE
THE AMOUNT OF LOST WATER STORAGE (IF ANY).  APPROXIMATELY 63,400 CY OF MATERIAL NEEDED FROM
BOTTOM OF RESERVOIR.

3. 2 - 30 CFS - (GRAVITY) INFLOW FROM PLUMB DITCH.

4. 5 - 15 CFS - (PUMPED WITH VERTICAL TURBINE PUMP) FLOWRATE TO PLUMB DITCH

EARTHWORK QUANTITIES TO NEAT LINE:

AREA CUT (CY) FILL (CY)
RESERVOIR SIDE SLOPES 1,530 48,830
RESERVOIR BOTTOM 70,500 12,500
INFLOW DITCH 1,520 380
FILL OVER DISCHARGE PIPE 0 375
TOTAL EARTHWORK 73,550 62,085
NOTE:  THE ABOVE QUANTITIES DO NOT INCLUDE SHRINK OR SWELL. IF EXCESS MATERIAL IS
EXPERIENCED THE SLOPE ON THE EAST SIDE OF THE BOTTOM OF THE RESERVOIR SHALL BE
CONSTRUCTED STEEPER THAN 20:1 AS SHOWN ON THIS PLAN TO BALANCE THE MATERIAL.

20:1 SLO
PE

RECLAIMED SLOPES PER
JT ENGINEERING

8'Ø MANHOLE W/15 CFS PUMP
SEE NOTES THIS SHEET

DISCHARGE PIPE
SEE SHEET 8

BI-DIRECTIONAL PIPE
SEE SHEET 9

1.75' THICK TYPE M RIPRAP
ELEVATION 4945 TO 4996

INFLOW FLUME
SEE SHEET 15

INFLOW OPEN DITCH SEE SHEET 4 TO 7
PROPOSED 1' DEEP DRAINAGE

SWALE TO DRAIN INTO EXISTING DITCH. OFFSET
10-15 FEET UPSTREAM OF SLURRY WALL.

CONTRACTOR TO VERIFY WITH ENGINEER.

HEADGATE & DITCH CROSSING
SEE SHEET 4, 13 & 14

LIMITS OF GRADING

ROADBASE ROAD

RESERVOIR BOTTOM GRADING

RESERVOIR SIDE SLOPE GRADING

RESERVOIR BOTTOM CONTOURS SHOWN WERE USED TO CALCULATE
THE CUT/FILL TABLE ON THIS SHEET.  THE EXISTING GRADE SHOWN IS

THE RECLAIMED TOPOGRAPHY FROM JT ENGINEERING.  IF THE EXISTING
GRADES SHOWN FOR THE RESERVOIR BOTTOM DIFFER FROM ACTUAL

CONDITIONS THE EARTHWORK NUMBERS WILL CHANGE.

THE RESERVOIR BOTTOM GRADING BID ITEM INCLUDES CUTTING THE
REQUIRED MATERIAL FROM THE RESERVOIR BOTTOM TO FILL ON THE
REST OF THE SITE.  THE ACTUAL RESERVOIR BOTTOM GRADING MAY

NOT BE TO THE CONTOURS SHOWN BUT SHALL HAVE A POSITIVE GRADE
TO THE 36" DIP IN THE NORTHWEST CORNER OF THE RESERVOIR.

12' WIDE MAINTENANCE PATH
SEE DETAIL ON SHEET 19
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OVERALL PLAN

A

C

FINISH GRADE STAGE-STORAGE (NO POROSITY STORAGE)
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FLOW

15.0'
49.5'

FLOW

48" RCP PIPE

6"Ø BOLLARDS

48" RCP PIPE

FLUME (5-30 CFS)
SEE SHEET 15 FOR DETAILS

CONTRACTOR TO REMOVE
EXISTING 30"x42" CMP AND

HEADWALLS AND SHAPE DITCH
TO MATCH UPSTREAM

DITCH SECTION

CLAY CUTOFF WALL
SEE DETAIL ON SHEET 19

CLAY CUTOFF WALL
SEE DETAIL ON SHEET 19

6" THICK COMPACTED
ROADBASE ROAD

SILT FENCE

CONCRETE BOX CULVERT W/HEADGATE
INVERT SET AT INVERT OF EXISTING CROSSING
SEE SHEET 13 & 14 FOR DETAILS

CONTRACTOR TO GRADE 6' DEEP OVERFLOW FROM UPSTREAM OF RCBC TO
DOWNSTREAM OF RCBC.  1' BERM ON NORTH SIDE OF RCBC.
20' BOTTOM WIDTH WITH 10:1 SIDE SLOPES.

1' BERM
AS DIRECTED BY THE ENGINEER

OPEN DITCH
3' BOTTOM WIDTH
3:1 SIDE SLOPES
SLOPE: 0.20%

1.75' THICK TYPE M RIPRAP
OVER 6" TYPE II BEDDING &
MIRAFI 180N OR APPROVED EQUAL.
SIDE SLOPES TRANSITION TO 2:1 AT
HEADWALL TO 3:1 10' DOWNSTREAM

6" THICK COMPACTED
ROADBASE ROAD

59.0 LF 48" RCP @ 0.20%

OPEN DITCH @ 0.20%

4.0'

36.4 LF 48" RCP @ 0.20%

4570'

4580'

4590'

4600'

4610'

4620'

4570'

4580'

4590'

4600'

4610'

4620'

0+00 0+50 1+00 1+50 2+00 2+50 2+75

STA: 1+49.31
EL: 4594.18

STA: 0+26.51
EL: 4592.65

STA: 0+26.51
EL: 4595.15

STA: 1+49.31
EL: 4595.43

FLUME (5-30 CFS)
SEE SHEET 15 FOR DETAILS

1.75' THICK TYPE M RIPRAP
OVER 6" TYPE II BEDDING
W/MIRAFI 180N OR APPROVED EQUAL

HGL @ 30 CFS (D: 2.5')

PROPOSED GRADE
OVER PIPE

PLAN - INFLOW INFRASTRUCTURE STATION 0+00 TO STATION 2+75
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FLOW

STA: 4+60.00, 0.01' R

OPEN DITCH
3' BOTTOM WIDTH
3:1 SIDE SLOPES
SLOPE: 0.20%

6" THICK COMPACTED
ROADBASE ROAD

SILT FENCE

1' BERM WITH 10:1 SLOPES

ALL DISTURBED AREAS SHALL BE RESEEDED WITH
WELD COUNTY NATIVE GRASS SEED MIX.

APPLY HYDROMUCH OR CRIMP STRAW.

4570'

4580'

4590'

4600'

4610'

4620'

4570'

4580'

4590'

4600'

4610'

4620'

2+75 3+00 3+50 4+00 4+50 4+60

OPEN DITCH @ 0.20%
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INLET PLAN &
PROFILE-2

PLAN - INFLOW INFRASTRUCTURE STATION 2+75 TO STATION 4+60

PROFILE - INFLOW INFRASTRUCTURE STATION 2+75 TO 4+60
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STA: 6+46.00, 0.00'

STA: 4+60.00, 0.01' R

STA: 6+01.46, 0.10' L

4570'

4580'

4590'

4600'

4610'

4620'

4570'

4580'

4590'

4600'

4610'

4620'

4+60 5+00 5+50 6+00 6+40

OPEN DITCH @ 0.20%

18" Ø PVC PIPE
CONCRETE ENCASED
SEE DETAIL SHEET 19
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INLET PLAN &
PROFILE-3

PLAN - INFLOW INFRASTRUCTURE STATION 4+60 TO STATION 6+40

PROFILE - INFLOW INFRASTRUCTURE STATION 4+60 TO 6+40
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4510'

4520'

4530'

4540'

4550'

4560'

4570'

4580'

4590'

4600'

4610'

4510'

4520'

4530'

4540'

4550'

4560'

4570'

4580'

4590'

4600'

4610'

6+40 6+50 7+00 7+50 8+00 8+50 9+00 9+10

25.0'

STA: 6+46.00
EL: 4593.10

STA: 6+64.01
EL: 4592.95

TOW STA: 6+55.00
EL: 4597.00 TOW STA: 6+64.51

EL: 4597.00

TOW STA: 6+46.00
EL: 4597.00

10'-31
2" 28'-10"

9' 9'

STA: 8+80.30, 0.00' L

STA: 6+46.00, 0.00'

STA: 6+55.01, 0.00' L
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INLET PLAN &
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PLAN - INFLOW INFRASTRUCTURE STATION 6+40 TO STATION 9+10

PROFILE - INFLOW INFRASTRUCTURE STATION 6+40 TO 9+10

PROPOSED TOP OF WALL

PROPOSED GRADE (RESERVOIR SLOPE)

BOTTOM OF RESERVOIR
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PUMP STATION BUILDING
SEE SHEET 12

END 24" PVC W/FLAP GATE
STA: 2+03.69, 0.00'

8'Ø MANHOLE
W/7-15 CFS SUBMERSIBLE PUMP

STA: 0+16.69, 0.00'
INFLOW PIPE STA: 6+58.94

18" 45° VERT BEND
STA: 0+33.70, 0.00'

12" MAGNETIC FLOW METER
STA: 0+29.58, 0.00'

17.3'

14.0'

16.6'

27.3'

5.0'

1.75' THICK TYPE M RIPRAP
W/6" TYPE II BEDDING &
MIRAFI 180N OR APPROVED EQUAL

EDGE OF STRUCTURE
STA: 2+13.56, 0.00'

BUILDING
STA: 0+38.68, 0.00'

BUILDING
STA: 0+07.56, 2.65' R

18"x6" TEE W/TB
STA: 0+40.47, 0.00'

6" 22.5° BEND W/TB
STA: 0+25.14, 2.93' R

6" DRAIN
SEE NOTE

24" 22.5Ø BEND W/TB
24"x12" REDUCER (S)

STA: 1+88.01, 0.00'

20.0'

24" 22.5Ø VERT.
BEND W/TB

STA: 1+81.04, 0.00'

24" 22.5Ø VERT.
BEND W/TB

STA: 1+70.08, 0.00'

10:1

10:1

2:1

EDGE OF RIPRAP
STA: 2+25.46, 0.00'

2.2%

0.
2%

1.
8%

2.2%

2.6%

1.8%

FENCE TO BE REMOVED FOR CONSTRUCTION
AND REINSTALLED AFTER CONSTRUCTION.
FENCE SHALL BE REPLACED IF DAMAGED
DURING REMOVAL

6" THICK COMPACTED
ROADBASE ROAD

SILT FENCE

STA: 6+46.00, 0.00'

STA: 6+01.46, 0.10' L

STA: 6+55.01, 0.00' L

6" THICK COMPACTED
ROADBASE DITCH ROAD

& AROUND PUMP STATION

EXISTING SLURRY
WALL CROSSING

STA: 1+36.14, 0.00'
SEE DETAIL ON SHEET 18

6" BUTTERFLY VALVE
W/ ABOVE
GRADE OPERATOR

6" 90° BEND
STA: 0+40.32, 2.79' R

4550'

4560'

4570'

4580'

4590'

4600'

4610'

4550'

4560'

4570'

4580'

4590'

4600'

4610'

-0+25 0+00 0+50 1+00 1+50 2+00 2+45

12" Ø BUTTERFLY (ISOLATION)
VALVE MANUAL LEVER

SUBMITTAL REQ'D.

12" Ø SMARTCHECK APCO CPC  PUMP CONTROL
VALVE OR APPROVED EQUAL BY ENGINEER

18" 45° VERT. BEND
STA: 0+43.79

INV EL: 4590.36

18" 22.5° VERT. BEND
STA: 1+63.19

INV EL: 4590.32

18" 22.5° VERT. BEND
STA: 1+81.04

INV EL: 4597.73

24" PIPE W 24" FLAP GATE
STA: 2+03.69
INV EL: 4597.50

FILL

18.2 LF 18" PVC

4.0 LF 18"
PVC @ 0.1%

1.75' THICK TYPE M RIPRAP
OPVER 6" TYPE II BEDDING

PUMP STATION BUILDING

24" 45° BEND W/TB
STA: 1+88.01

INV EL: 4597.50

OUTLET STRUCTURE
STA: 2+13.56
INV EL: 4597.00

24"x18" REDUCER
STA: 1+85.01

INV EL: 4597.74

15.7 LF 24"
PVC @ 0.1%

8'Ø MANHOLE
STA: 0+16.69

TOP EL: 4600.00

18"x18" TEE W/TB
FOR DRAIN PIPE

STA: 0+47.40
INV EL: 4590.20

OUTLET STRUCTURE
STA: 2+03.69
EL: 4602.00

GRADE
STA: 1+98.86
 EL: 4603.00

EDGE OF RIPRAP
STA: 2+25.46
EL: 4599.31

PROPOSED GRADE

18" 22.5° VERT. BEND
STA: 1+69.76

INV EL: 4603.00GRADE
STA: 1+55.48
 EL: 4598.30

EXISTING SLURRY WALL
STA: 1+36.14
EL: 4589.79
SEE DETAIL ON SHEET 18

BEGIN CONC.
ENCASEMENT
STA: 1+33.00

INV EL: 4590.29
END CONC.
ENCASEMENT
STA: 1+03.00
INV EL: 4590.26

18" Ø CONCRETE
ENCASED PVC PIPE

SEE DETAIL SHEET 19

STA: 0+12.69
EL: 4599.00

STA: 0+09.22
EL: 4600.00

STA: 0+10.15
EL: 4550.00

STA: 0+35.97
EL: 4550.00

12" Ø MCCROMETER ULTRA MAG FLOW METER
OR APPROVED EQUAL BY ENGINEER

18" 45° VERT. BEND
STA: 0+33.42
INV EL: 4600.47

13.4 LF 18" PVC

18" X 12"
ECCENTRIC REDUCER

FILL

FILL

118 LF 18" PVC @ 0.10%

PROPOSED
DITCH

FILL

STA: 0+38.00
EL: 4600.00

A

PLAN - DISCHARGE PIPE STATION 0+00 TO 2+45
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DISCHARGE PIPE
PLAN & PROFILE

PROFILE - DISCHARGE PIPE STATION 0+00 TO 2+45
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36" DIP W/HEADWALL
STA: 2+76.19, 0.00'

DISCHARGE PIPE
SEE SHEET 8

6" DRAIN PIPE
SEE SHEET 8

METER MANHOLE

BUILDING
SEE SHEET 12

INFLOW PIPE
SEE SHEET 7

10.0'

6.0'

8'Ø MANHOLE W/PUMP
SEE SHEET 18 FOR DETAILS
STA: 0+31.41, 0.00'

BUILDING
STA: 0+37.12, 0.00'

BUILDING
STA: 0+22.12, 0.00'

MAINTENANCE PATH
SEE SHEETS  3 AND 19

RIPRAP PLUNGE POOLE
SEE SHEETS  18

OUTFLOW TO 8' MANHOLE

PROPOSED GRADE
BOTTOM

OF RESERVOIR

ORIGINAL GRADE BOTTOM
OF RESERVOIR (JT ENGINEERING)

4510'

4520'

4530'

4540'

4550'

4560'

4570'

4580'

4590'

4600'

4610'

4510'

4520'

4530'

4540'

4550'

4560'

4570'

4580'

4590'

4600'

4610'

0+20 0+50 1+00 1+50 2+00 2+50 2+99

3:1 SIDE SLOPE

8'Ø MANHOLE
W/7-15 CFS PUMP
STA: 0+31.41
RIM EL: 4600.00

36" DIP W/HEADWALL
STA: 2+76.14

INV EL: 4523.00

RIPRAP
STA: 1+95.13
EL: 4550.00

HEADWALL AND RIPRAP PLUNGE POOL
SEE DETAIL          .

RIPRAP
STA: 0+48.12
EL: 4599.00

36" DIP
STA: 0+35.41
INV EL: 4523.00

1.75' THICK TYPE M RIPRAP
OVER 6" TYPE II BEDDING AND
MIRAFI 180N OR APPROVED EQUAL

CONCRETE ENCASEMENT
SEE DETAIL ON SHEET 20

FILL

240.7 LF 36" DIP @ 0.0%

MWSEL: 4593.0

1
9 18

PLAN - RESERVOIR PIPE STATION 0+18 TO 2+95
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RESERVOIR
PIPE P&P

PROFILE - RESERVOIR PIPE STATION 0+18 TO 2+95
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4513'

4520'

4530'

4540'

4550'

4560'

4570'

4580'

4590'

4600'

4513'

4520'

4530'

4540'

4550'

4560'

4570'

4580'

4590'

4600'

0+00 0+50 1+00 1+50 2+00 2+50 2+60

28.0'

112.5'

1:1 SLOPE TO SHORING
MINIMAL SHORING MAY BE REQUIRED

AT BOTTOM OF SLOPE

ORIGINAL  RECLAIMED SLOPE
JT ENGINEERING DESIGN

PROPOSED RESERVOIR
SIDE SLOPE

5.0'

TEMPORARY EXCAVATION
2:1 SLOPE TO ORIGINAL
SIDE SLOPE

BTM WETWELL
STA: 1+20.67

EL: 4522.00

8'Ø MANHOLE
STA: 1+20.67

RIM EL: 4600.00

78.0'

5.0'

MWSEL: 4593.0

RESERVOIR

3.0'
3' THICK MIN. CLASS 5 ROADBASE

COMPACTED TO A MINIMUM OF 98% MDD
AT +/- 2% OPTIMUM MOISTURE PER ASTM D698

4513'

4520'

4530'

4540'

4550'

4560'

4570'

4580'

4590'

4600'

4513'

4520'

4530'

4540'

4550'

4560'

4570'

4580'

4590'

4600'

-0+25 0+00 0+50 1+00 1+50 2+00 2+50

27.5'

112.8'

1:1 SLOPE TO SHORING

ORIGINAL  RECLAIMED SLOPE
JT ENGINEERING DESIGN

PROPOSED RESERVOIR
SIDE SLOPE

TEMPORARY EXCAVATION
2:1 SLOPE TO ORIGINAL
SIDE SLOPE

BTM WETWELL
STA: 1+03.73

EL: 4522.00

5.0' 5.0'

8'Ø MANHOLE
STA: 1+03.73
RIM EL: 4600.00

78.0'

MWSEL: 4593.0

RESERVOIR

3.0'
3' THICK MIN. CLASS 5 ROADBASE

COMPACTED TO A MINIMUM OF 98% MDD
AT +/- 2% OPTIMUM MOISTURE PER ASTM D698
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A EXCAVATION SECTION A

B EXCAVATION SECTION B
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PUMP STATION BUILDING
FINISH FLOOR ELEV: 4600.00

SEE SHEET 12

DISCHARGE PIPE
SEE SHEET 8

2.
2%

TOP OF SLOPE
ELEV: 4599.00

3:
1 

SL
OP

E

0.
2%

1.
8%

2.2%

2.6%

3.0%

1.7%

1.8%

CONTRACTOR TO COMPACT 10" BERM ON TOP
OF SLOPE TO PREVENT RUNOFF FROM FLOWING
DOWN RESERVOIR SIDE SLOPE AND DIRECT
RUNOFF TO THE WEST

MATCH EXISTING GRADE

MATCH EXISTING GRADE

RESERVOIR PIPE
SEE SHEET 9
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PUMP STATION
GRADING PLAN
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ELECTRIC AND
CONTROL PANELS

4' WIDE x 8' TALL
MANDOOR

6'x6'x6" THICK CONCRETE PAD
W/#4 AT 12" O.C., E/W

OVER MINIMUM 6" COMPACTED
STRUCTURAL FILL

18" DISCHARGE PIPE
SEE SHEET 8

6" DRAIN PIPE
SEE SHEET 8

8'Ø MANHOLE
SEE SHEET 20

4' WIDE MANDOOR

6'x6'x6" THICK CONCRETE PAD
W/#4 AT 12" O.C., E/W
OVER MINIMUM 6" COMPACTED
STRUCTURAL FILL

27'

36" DIP PIPE TO RESERVOIR
(DEEP)

SEE SHEET 9

FLOOR DRAIN

GENERAL PUMP STATION BUILDING NOTES:
1. PROVIDE DESIGN BUILD PUMP STATION BUILDING PER THE PLAN, DETAILS AND SPECIFICATIONS

PROVIDED.  PROVIDE PLANS FOR REVIEW AND APPROVAL PRIOR TO CONSTRUCTION .  BUILDING
TO MEET THE FOLLOWING MINIMUM SPECIFICATIONS AS WELL AS ALL LOCAL BUILDING CODES.

PUMP STATION BUILDING GENERAL DESCRIPTION:
2. 27' x 20' WITH MINIMUM CEILING CLEARANCE OF 13 FEET.

3. PROVIDE TWO ACCESS DOORS PER THE PLAN.

BUILDING EXTERIOR:
4. BROKEN FACE CMU BLOCK.

5. BLOCK: BASALITE 8" NORMAL WEIGHT.

6. MORTAR: AMERIMIX COLORED, TYPE S, COLOR 470R. SUBMIT SAMPLE FOR REVIEW AND
APPROVAL BY OWNER.

7. CONTROL JOINT: WIRE-BOND PVC CONTROL JOINT MODEL NO. 2901.

8. LADDER MESH: WIRE-BOND SERIES 200, STANDARD WEIGHT, NOT DIPPED GALVANIZED.

9. INSULATION: PERLITE LOOSE-FILL MASONRY INSULATION.

BUILDING ROOF:
10. SLOPE STYLE METAL ROOF WITH 24-INCH OVERHANG.  PROVIDE 1/5 ROOF SLOPE.

11. METAL ROOFING: SHEFFIELD METALS INTERNATIONAL SMI 1.5-INCH SNAPLOCK 450 SL STANDING
SEAM.  COLOR TO BE SLATE BLUE.

12. SOFFIT PANEL: SHEFFIELD METALS INTERNATIONAL SMI 1.0-INCH FWP.

13. UNDERLAYMENT: TAMKO TW METAL AND TILE.

14. A 8' x 5' ROOF HATCH LOCATED ABOVE THE PUMP FOR PUMP REMOVAL IS REQUIRED.

ROOF INSULATION: SHEETROCK CEILING W/5/8-INCH SHEET ROCK AS MINIMUM OR PER LOCAL CODE.
PROVIDE R30 CEILING INSULATION. PROVIDE ROOF VENTS PER LOCAL CODE.

BUILDING FOUNDATION AND FLOOR:
15. FOUNDATION AND FLOOR TO BE DESIGNED BY A LICENSED PROFESSIONAL ENGINEER.  PLANS

FOR THE FOUNDATION SHALL BE SUBMITTED FOR REVIEW AND APPROVAL AND MUST MEET ALL
LOCAL CODES AND RULES.

16. FOUNDATION DESIGN SHALL BE DESIGNED FOR PIPE PENETRATIONS INTO AND OUT OF THE
BUILDING AS SHOWN IN THE DETAILS.

BUILDING DOORS:
17. DOORS SHALL BE STEEL WITH STEEL FRAMES RATED FOR EXTERIOR USE.

18. PAINT DOORS AND FRAMES WITH COLOR TO MATCH METAL ROOF.

19. EACH DOOR SHALL BE PROVIDED WITH A HEAVY DUTY DEAD BOLT LOCK.  LOCK TO BE KEYED PER
OWNER'S REPRESENTATIVE.

COORDINATION WITH OTHER TRADES:
20. ELECTRICAL SYSTEM FOR BUILDING AND PUMP IS DESIGN BUILD AND SHALL CONFORM TO ALL

LOCAL CODES.  COORDINATION CONDUIT PENETRATIONS THROUGH THE FLOOR, WALLS AND
FOUNDATION WITH CIVIL RESOURCES, LLC.

21. HVAC SYSTEM WILL BE PROVIDED BY THE OWNER.  HVAC SYSTEM WILL BE DESIGNED TO PROVIDE
ADEQUATE COOLING, HEATING AND VENTILATION FOR PROPERTY OPERATION OF THE ELECTRICAL
CONTROL EQUIPMENT.  COORDINATE INSTALLATION WITH THE OWNERS REPRESENTATIVE.

GENERAL PIPE NOTES:
1. INTERIOR ABOVE GRADE PIPE SHALL BE COATED WITH APOXY  BLUE PAINT.  PROVIDE PAINT

COLOR SAMPLES FOR OWNER APPROVAL.

2. PROVIDE ADJUSTABLE PIPE SUPPORTS FOR ALL INTERIOR PIPING.  PAINT PIPE SUPPORTS THE
SAME COLOR AS THE PIPE.

3. ALL PRESSURE PIPE SHALL BE PVC DR25.  SUBMITTAL REQUIRED.

4. MAG METER SHALL BE MANUFACTURED BY MCCROMETER OR APPROVED EQUAL.  SUBMITTAL
REQUIRED.

ELECTRIC AND
CONTROL PANELS

ALL EQUIPMENT SHALL
BE INSTALLED ON 2" HIGH

GROUT PADS

8' x 5' ROOF HATCH

8'Ø MANHOLE

18" DISCHARGE PIPE

PUMP NOTES:
1. SUBMERSIBLE PUMP SHALL BE MANUFACTURED  BY FLYGT WATER & WASTEWATER SOLUTIONS

MODEL CP 3306/ 736 3~ 631 OR APPROVED EQUALS MUST MEET OR EXCEED ALL OPTIONS AS
SHOWN IN THE TECHNICAL SPECIFICATIONS.  THE LOCAL REPRESENTATIVE WHO PROVIDED PUMP
DATA IS COGENT COMPANIES C/O CHARLES GREAVES.  PHONE NUMBER: 303.885.9889.
EMAIL: CGREAVES@COGENTCOMPANIES.COM

2. MAGMETER SHALL HAVE OUTPUTS TO COMMUNICATE WITH THE VFD TO ALLOW A SET TARGET
FLOWRATE TO BE MAINTAINED.

3. THE TOTAL DYNAMIC HEAD REQUIRED IS AS FOLLOWS:

· 7 CFS - MINIMUM 20', MAXIMUM 99;
· 15 CFS - MINIMUM 30', MAXIMUM 102'

ROOF HATCH

8'

5'

8' x 5' ROOF HATCH

ELECTRICAL AND CONTROLS (SCADA) NOTES:
1. THE ELECTRICAL FOR THE PROJECT (TO THE PUMP STATION AND INSIDE THE BUILDING) IS NOT A

PART OF THIS PLANSET OR CONTRACT.  CCWCD WILL CONTRACT WITH ONEIL ELECTRIC FOR THE
ELECTRIC DESIGN AND CONSTRUCTION. CONTRACTOR SHALL INCLUDE COST IN THIS CONTRACT
TO COORDINATE WITH THE ELECTRICAL CONTRACTOR.

2. THE CONTROLS (SCADA) FOR THE PROJECT IS NOT A PART OF THIS PLANSET OR CONTRACT.
CCWCD WILL CONTRACT WITH HYDROLOGIK FOR THE DESIGN AND INSTALLATION OF CONTROL
EQUIPMENT.  CONTRACTOR SHALL INCLUDE COST IN THIS CONTRACT TO COORDINATE WITH THE
CONTROLS CONTRACTOR.

6" CONCRETE FLOOR
W/#4 AT 12" O.C., E/W OVER

MINIMUM 6" COMPACTED STRUCTURAL FILL
COORDINATE WITH ELECTRICAL FOR

REQUIRED CONDUIT

20'

12" BUTTERFLY VALVE
 (FLANGED)

12" CHECK VALVE
 (FLANGED)

12" DISCHARGE PIPE

12" DISCHARGE PIPE

8'

4'

13.3'

10'

20.0'

1'

27.0'

8'Ø MANHOLE
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PUMP STATION
BUILDING & LAYOUT

PLAN

A

B

A SECTION A - PUMP STATION BUILDING B SECTION B - PUMP STATION BUILDING

1 PLAN - PUMP STATION BUILDING

AutoCAD SHX Text
NORTH

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
0

AutoCAD SHX Text
1.5

AutoCAD SHX Text
3

AutoCAD SHX Text
( IN FEET)

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
0

AutoCAD SHX Text
1.5

AutoCAD SHX Text
3

AutoCAD SHX Text
( IN FEET)

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
0

AutoCAD SHX Text
1.5

AutoCAD SHX Text
3

AutoCAD SHX Text
( IN FEET)



9'7'-6"

14'

12" CURB

7'-6"W x 3'-6"H FABRICATED SELF CONTAINED
SLIDE GATE BY HYDROGATE OR APPROVED EQUAL

5'W x 2'H FABRICATED SELF CONTAINED
 SLIDE GATE BY HYDROGATE OR

APPROVED EQUAL

6" CUTOFF WALL

16'
45° (TYP)

48" RCP

1.75' THICK TYPE M RIPRAP
SEE SHEET 4 FOR LIMITS 1.75' THICK TYPE M RIPRAP

SEE SHEET 4 FOR LIMITS

3'-6"

1'-01
2"

3'1'

14'

7'-6"W x 3'-6"H FABRICATED
SELF CONTAINED SLIDE GATE

BY HYDROGATE OR APPROVED EQUAL

7'-6"

7'-6"W x 3'-6"H FABRICATED SELF
CONTAINED SLIDE GATE
BY HYDROGATE OR APPROVED EQUAL

FLOW

FLOW
 TO

PIONEER RESERVOIR

FLOW

6" CUTOFF WALL

5.0'
TRANSITION
SIDE SLOPE

5.0'
TRANSITION
SIDE SLOPE

5.0'
TRANSITION
SIDE SLOPE

ESTABLISH DITCH SIDE BANKS AFTER
DEMOLITION OF EXISTING CMP CULVERT

D
IT

C
H

 S
ID

E 
S
LO

PE

D
IT

C
H

 S
ID

E 
S
LO

PE

D
IT

C
H

 S
ID

E 
S
LO

PE
D

IT
C
H

 S
ID

E 
S
LO

PE

45.0°

9'-0"W x 3'-6"H CDOT SINGLE CELL
BOX CULVERT
SEE SHEET 14

1'

12" CURB

12" CURB
SEE DETAIL

1'-8"

2'-2"

5'-61
2"

10"

6"

3'

4603.76

4598.22

4595.22

#4 @ 12" O.C.
(HORIZONTAL & VERTICAL)

#4 @ 10"

#4 @ 9"
2" CLEAR

2" CLEAR
3-1/2" x 1-1/2" CONST. KEY
W/WATERSTOP

3'

1'-8"

5" RAD.

3" CLEAR

#4     @ 12"

#4 BARS

10'-8"

5'-61
2"

3'-6"

9'

CONCRETE HEADWALL

FLUSH MOUNTED
GATE

12" CURB

7'

5'-61
2"

7'

1'

2'

2 #5 TOP OF 12" CURB

TOP OF CBC TOP SLAB

BTM OF CBC TOP SLAB

INVERT OF CBC

BTM OF CBC BTM SLAB

BTM OF CUTOFF WALL

SEE DETAIL
FOR REBAR

C
- -

SEE DETAIL
FOR REBAR

C
13 14

4603.76

4598.22

4595.22

4597.22

4603.76

4598.22

4595.22

FLUSH MOUNT

CUTOFF WALL
(PROJECTED)

6'-6"
4'

7'-63
8"

6"

TOC: 4603.76

TOC: 4603.76

TOC: 4603.76

TOC: 4603.76

TOC: 4603.76

TOC: 4603.76

TOC: 4603.76

TOC: 4603.76

TOC: 4603.76

TOC: 4603.76

TOC: 4603.76

TOC: 4598.72

TOP OF RCBC EL: 4602.76
(DRIVING SURFACE)

SEE DETAIL
FOR CURB REBAR

1
13 14

CONCRETE APRON
W/3' CUTOFF WALL

7'-6"

3'-6"

1'-7" 1'-7"

2'-01
2"

TOP OF 12" CURB

TOP OF TOP RCBC SLAB

INVERT OF RCBC

7'-6" x 3'-6"
OPENING WITH

SLIDE GATE

1
13 14

1"Ø ALUMINUM TUBE
TRASH RACK. 3" SPACING

CONTRACTOR TO GRADE 6" DEEP OVERFLOW
FROM UPSTREAM TO DOWNSTREAM OF RCBC

WITH 1' BERM ON NORTH SIDE OF OVERFLOW.
20' WIDE, 10:1 SIDE SLOPES

A

A SECTION A - RCBC

B

B SECTION B - RCBC

1 PLAN RCBC 
-

REVISIONS

NO. DESCRIPTION DATE

SCALE:

DATE:

SHEET:

DESIGNED BY:

DRAWN BY:

CHECKED BY:

JOB NO.:

DWG NAME:

8308 COLORADO BLVD
SUITE 200

FIRESTONE, CO 80504
303.833.1416

WWW.CIVILRESOURCES.COM

PIONEER SITE INFRASTRUCTURE-FINAL.DWG

RANDY RAY

970.330.4540 (p)

GREELEY, CO 80634

3209 WEST 28TH STREET

CENTRAL COLORADO WATER CONSERVANCY DISTRICT

BLH

AJS

AJS June, 2023

W
EL

D
 C

O
U

N
TY

, 
C
O

LO
R
A
D

O

PI
O

N
EE

R
 R

ES
ER

V
O

IR

197.004.01

AS NOTED

AS NOTED

13

DIVERSION
DETAILS-1

C

C SECTION C - WINGWALL

D

D SECTION D - WINGWALL
E

F

G

H

2 HEADWALL DETAIL
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9' 10"10"

1'-01
2"

3'-6"

1'

#8 @ 6"

#4 @ 6"

#8 @ 6" #4 @ 6"

#5 @ 6"
5'-2"

4'-4"

2'-7"

3'-2"

#5 @ 6"

4'-4"

2'-0"

#4 @ 6"

#4 @ 6"
#4 @ 12"

#4 @ 12"
#6 @ 6"

#4 @ 12"
EACH FACE OF
ALL WALLS

2'-0"

3'-0"

1'

1'

4"

4"

3 #4

3 #4

NOTES:
1. REINFORCED CONCRETE BOX CULVERT SHALL CONFORM TO CDOT M

STANDARD NO. M-601-1. LATEST ADDITION.

5'-61
2"

CUTOFF WALL
(PROJECTED)

8'-6"

2'-6"

48" RCP

3'-10" 3'-10"
10"

4'
10"

5'-01
2"

2'

5'-111
2"

3'

4603.76

4598.22

4592.76

4595.22

4598.72

4595.26

6'-83
8" 4'

10" 10"

3'-3"

1'

11'

WINGWALL

1'

2'-31
2"

13'-41
8"

13'-41
8"

3'-111
2"

#4 @ 12" (HORIZONTAL & VERTICAL)

2 #5

#5 @ 10"

#5 HOOPS EACH MAT
SEE DETAIL

#6 @ 8"
2" CLEAR

2" CLEAR

3-1/2" x 1-1/2" CONST. KEY
W/WATERSTOP

#4 @ 12"

#4 @ 12"
SEE DETAIL
FOR REBAR

F
1314

5'W x 2'H FABRICATED SELF CONTAINED
 SLIDE GATE BY HYDROGATE OR
APPROVED EQUAL

WINGWALL

TOP OF CONCRETE APRON
6" CURB

21" THICK TYPE M RIPRAP
TAMP WITH BUCKET

6" MIN TYPE II BEDDING

MIRAFI 180N OR APPROVED EQUAL

COMPACTED SUBGRADE

FINISH GRADE

1
4"

1.5"

1.5"

1
2" X 4" HEADED STUD at 18" O.C.

1.5" x 1.5" x 14" ANGLE IRON

GRATING

2'

1'-6"

1'-6"

1' (MIN)

IMPORTED STABILIZATION CDOT CLASS 5 ROADBASE
COMPACTED TO MINIMUM 95% MDD AT 2% +/-
OPTIMUM MOISTURE CONTENT

REWORK/MOISTURE CONDITION NATIVE MATERIAL AND/OR
MIX WITH 50% 4" MINUS BALLAST

CONTRACTOR TO DEWATER SUCH THAT THERE IS MINIMUM 2'
DRY MATERIAL BETWEEN LOWERED GROUNDWATER AND BOTTOM
OF REWORKED MATERIAL (WITH OR WITHOUT BALLAST)

#5 BARS
BOTH MATS

5
1314

13

4603.76

4598.72

4595.22

4601.47

3

SGAL-150 ALUMINUM GRADING MANUFACTURED BY
McNICHOLS OR APPROVED EQUAL. TWO EQUAL WIDTH
PANELS SECURED TO TOP OF CONCRETE WALL.
SEE DETAIL
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DIVERSION
DETAILS-2

E SECTION E - RCBC

1 HEADWALL DETAIL

F SECTION F - RCBC G SECTION G - DIVERSION

H SECTION H - DIVERSION

2 RIPRAP DETAIL

3 GRATING SUPPORT DETAIL

4 RCBC, WINGWALL AND DIVERSION SUBGRADE STABILIZATION

5 PIPE PENETRATION DETAIL
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5'-61
2"

3'-35
8"

1'-6"
2'-71

4"20'

5'

20'

5' 4'

3'-35
8"2'-71

4" 1'-6"

27'-43
4"

1'-10"

1'-27
8"

1'

1.75' THICK TYPE M RIPRAP
OVER 6" TYPE II BEDDING AND
MIRAFI 180N OR APPROVED EQUAL
SUBMITTAL REQUIRED.

1.75' THICK TYPE M RIPRAP
OVER 6" TYPE II BEDDING AND
MIRAFI 180N OR APPROVED EQUAL
SUBMITTAL REQUIRED.
SEE SHEET 4 FOR RIPRAP LIMITS
AND SHEET 19 FOR DETAIL

48" RCP

48" RCP

10"

2 #5 BARS

#5 AT 9"

#4 AT 12"

#4 AT 9"
#5 AT 9"

#4 x 2'-8" @12"
PROJECT 1'-10"

INTO STEM

3-1/2" x 1-1/2" CONST. KEY
W/WATERSTOP

5'-61
2"

5'10"

TWO #4 HOOPS
AROUND PIPE

48" RCP

FOR REBAR SEE
DETAIL

1'

6"

2" PVC FOR STILLING WELL
INVERT 3" OFF OF THE FLOOR

STAFF GAUGE

STILLING WELL

16"Ø CMP STILLING WELL
W/1' SUMP AT BOTTOM

ON 1.5'x1.5' CONCRETE PAD.
WATER TIGHT SEAL AT CMP/CONCRETE

AND PVC/CMP CONNECTION

4'-9"STILLING WELL AND LOCKED STEEL BOX
MANUFACTURERED BY BIG R OR DBE OR

APPROVED EQUAL FOR SUTRON
SDR 35 COLORADO PACKAGE

(SUPPLIED BY OTHERS)

2'

1'-6"

1'-6"

IMPORTED STABILIZATION CDOT
CLASS 5 ROADBASE COMPACTED
TO MINIMUM 95% MDD AT 2% +/-
OPTIMUM MOISTURE CONTENT

REWORK/MOISTURE CONDITION
NATIVE MATERIAL AND/OR
MIX WITH 50% 4" MINUS BALLAST

CONTRACTOR TO DEWATER SUCH
THAT THERE IS MINIMUM 2'
DRY MATERIAL BETWEEN LOWERED
GROUNDWATER AND BOTTOM
OF REWORKED MATERIAL
(WITH OR WITHOUT BALLAST)

8' 8'4'

9'-33
8"

5'-01
2"

5'-01
2"

3'-27
8" CUTOFF WALL

PROPOSED GRADE
DITCH FLOWLINE

2:1 2:1

NOTES:
DITCH SIDE SLOPE IS 2:1 AT HEADWALL AND TRANSITIONS TO 3:1
SIDE SLOPES AT 10' DOWNSTREAM OF HEADWALL

SEE DETAIL
FOR REBAR

4'-27
8"

2 #5 BARS

#5 AT 9"

#4 AT 12"

#4 AT 9"

#5 AT 9"

#4 x 2'-8" @12"
PROJECT 1'-10" INTO STEM

3-1/2" x 1-1/2" CONST. KEY
W/WATERSTOP

#4 AT 12"
(CUTOFF WALL)

10"

5'-01
2"

1'

6"

1'-10"

1'-6"

1.75' THICK TYPE M RIPRAP
OVER 6" TYPE II BEDDING AND
MIRAFI 180N OR APPROVED EQUAL
SUBMITTAL REQUIRED.

4600.50

4595.46

4591.22

4600.50

4594.96

5'-01
2"

4600.50

4595.46

4591.22

4595.44

4594.94

4600.50

4595.46

4591.22

4591.22

4594.96

4600.50

SEE DETAIL 3
- -

C
- -

TOP OF CUTOFF WALL

C
- -

TOP OF FLUME WALL

90.0°

90.0°

SEE DETAIL
FOR REBAR

B
- -

11"

2.5' WIDE ALUMINUM GRATING PANELS
ACROSS THE ENTIRE TOP OF THE FLUME SECURED
TO THE TOP OF THE FLUME STRUCTURE.
GIA-200 BAR GRATING MANUFACTURED BY McNICHOLS
OR APPROVED EQUAL

2'-6"

CONCRETE ANCHOR

2" x 2" ANGLE IRON

1
4"

2.5' WIDE ALUMINUM GRATING PANELS
ACROSS THE ENTIRE TOP OF THE FLUME SECURED
TO THE TOP OF THE FLUME STRUCTURE.
GIA-200 BAR GRATING MANUFACTURED BY McNICHOLS
OR APPROVED EQUAL

SEE DETAIL              .4
- -

GRATING

6'-8"
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FLUME
DETAILS

1 FLUME PLAN

B

A SECTION A - FLUME

B SECTION B - FLUME

3 PIPE PENETRATION DETAIL

2 TYPICAL SUBGRADE PREPARATION

C

C SECTION C - WINGWALL

D

D SECTION D - DOWNSTREAM HEADWALL ON FLUME

4 GRATING SUPPORT DETAIL
N.T.S.
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#4 @ 9", O.C. E.W.

#4 @ 12", O.C.

#4 @ 12", O.C.

SEE SECTION
__ FOR REBAR

4'

4'

9' 9'

SEE PAGE __ FOR BAFFLED
RUNDOWN DETAILS

SPLICE 2' MIN.

2' TYP.

1' TYP.

6'

9'9'

5'
CONCRETE APRON

1'

1' TOE WALL

START OF BAFFLED RUNDOWN
2'

1'-6"

1'-6"

IMPORTED STABILIZATION CDOT
CLASS 5 ROADBASE COMPACTED
TO MINIMUM 95% MDD AT 2% +/-
OPTIMUM MOISTURE CONTENT

REWORK/MOISTURE CONDITION
NATIVE MATERIAL AND/OR
MIX WITH 50% 4" MINUS BALLAST

CONTRACTOR TO DEWATER SUCH
THAT THERE IS MINIMUM 2'
DRY MATERIAL BETWEEN LOWERED
GROUNDWATER AND BOTTOM
OF REWORKED MATERIAL
(WITH OR WITHOUT BALLAST)

4'

1' 6'

3" MIN. COVER (TYP.)

2" MIN. COVER

3" MIN. COVER

#4 @ 10", O.C.
1'-3" OVERLAP INTO BASE

TOP BARS 2 #5

#4 @ 9", O.C., E.W.

#4 x 2'-8" @12"
PROJECT 1'-10"

INTO STEM
3-1/2" x 1-1/2" CONST. KEY
W/WATERSTOP

#4 @ 12", O.C.

2'
1'

3" MIN. COVER

3" MIN. COVER

2" MIN.
COVER

#4 @ 12", O.C.

3 #4 BARS
3 #4 BARS

#4 @ 9", O.C., E.W.

4'

1'

1'

2'

#4 @ 10, O.C., 1'-3"
OVERLAP INTO BASE

#4 x 2'-8" @12"
PROJECT 1'-10"

INTO STEM

#4 @ 12, O.C.

TOP BARS 2 #5

14'-93
4"

4'-93
4"

4'

1'

4'

10'

2:1

6"

FRONT FACE:
 - #4 @ 12" HORIZ. & VERT.

BACK FACE:
 - #4 @ 12" HORIZ.

 - #4 @ 10" VERT.

4597.00

4593.00
4593.50

1'

1'

4'

4597.00

4597.00

4593.00

4589.00

42"

10"

42"

10"

42"

10"
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RUNDOWN
INFLOW

STRUCTURE
DETAILS

1 PLAN - RUNDOWN INFLOW STRUCTURE 

B

A SECTION A - RUNDOWN INFLOW STRUCTURE

B SECTION B - INFLOW STRUCTURE

D

D SECTION D - WINGWALL

C SECTION C - WINGWALL

C
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SEE DETAIL 2 FOR CHUTE BLOCK REBAR

SEE SHEET 15 FOR INFLOW STRUCTURE DEATAILS

#4 @ 12", O.C., E.W.

4 #4 BARS, O.C.

#4 @ 12", O.C.

4 #4 BARS, O.C.

#4 @ 12, O.C.

#4 @ 12", O.C., E.W.

8"

30'

6'-61
2"

TYP.

8" TYP.

2' MIN. OVERLAP

3" MIN. COVER

2" MIN.(TYP)

5'-5" TYP.

3'

1'

4' 6'3'

1'-6" 1'

4' 1'-5"

1'-5" 5'-5"

5'-5" TYP.

2' MIN. OVERLAP TYP.

2' MIN. OVERLAP

3" MIN COVER (TYP.)

2" MIN COVER (TYP.)

SEE DETAIL 1 FOR CHUTE BLOCK DETAIL

(2) #4 PER BLOCK
OVERLAP 2.5' MIN

3
1

3" CLR

3" CLR

2'

9"

2'-11
2"

2" DEEP BLOCK OUT IN SLAB

4'

1' 6'

#4 @ 10", O.C.
1'-3" OVERLAP INTO BASE

TOP BARS 2 #5

#4 @ 12", O.C., E.W.

#4 x 2'-8" @12"
PROJECT 1'-10"

INTO STEM

3-1/2" x 1-1/2" CONST. KEY
W/WATERSTOP

#4 @ 12", O.C.

2'

3" MIN. COVER

3" MIN. COVER

2" MIN.
COVER3" CLR.

1 #4 ON EACH OUTER
BLOCK, 2 #4 ON MIDDLE
BLOCK OVERLAP 2.5' MIN

1'

1'-5"
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BAFFLED
RUNDOWN
INFLOW
CHANNEL

B

A SECTION A - TOP OF BAFFLED RUNDOWN

B SECTION B - BAFFLED RUNDOWN

D

D SECTION D - BOTTOM OF BAFFLED RUNDOWN

2 DETAIL - CHUTE BLOCK 1 DETAIL - CHUTE BLOCK 

PLAN - TOP OF BAFFLED RUNDOWN PLAN - BOTTOM OF BAFFLED RUNDOWN
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10.0'

6.0' 24.0'

26.0'

6.0' 10.0' 4.0'
PROPOSED GRADE

3.0'

1.75' THICK TYPE M RIPRAP
OVER 6" TYPE II BEDDING
AND MIRAFI 180N OR APPROVED EQUAL

HEADWALL
10"

2'-3"

10"

10"

15'

1'-10"

PROPOSED GRADE

3:1 SIDE SLOPE

2 #5 BARS

#4 AT 12"
DOUBLE MATS

1'

12'-45
8"

8'-41
8"

13'-11
2"

6" CURB OVER
CUTOFF WALL

4'

105.0°

112.5°

24" FLAP GATE
SUBMITTAL REQUIRED

10"

2 #5 BARS

9'-10"
ALONG SECTION B

10"

#4 AT 10"

#4 AT 9"

#4 AT 12"

#4 AT 12"

#4 AT 12"

#4 HOOPS
EACH MAT

#4 AT 12"

4597.50
4597.00

4602.00

12'-45
8"

2'-45
8"

5'

1'

3'

10'

8'-41
8"

5'

1'

3'

6"

6"

FRONT FACE:
 - #4 @ 12" HORIZ. & VERT.
BACK FACE:
 - #4 @ 12" HORIZ.
 - #4 @ 10" VERT.

4'

1'

4'

1'-6"

2' 2'

4'

24" FLAP GATE
ON HEADWALL 24" PVC PIPE

FRONT FACE:
#4 @ 12" HORIZ. & VERT.
BACK FACE:
#4 @ 12" HORIZ.
#4 @10" VERT.

2 #5 BARS ON TOP EDGE

1'-6" (TYP)

1'-6"

15'

7'-6" 7'-6"

7'

4'

1'

1'

3'

1'

36" DIP

PROPOSED GRADE
FRONT OF WALL

PROPOSED GRADE
BACK OF WALL

2'-6"

FRONT FACE:
#4 @ 12" HORIZ. & VERT.

BACK FACE:
#4 @ 12" HORIZ.

                 #4 @ 9" VERT.

2 #5 BARS ON TOP EDGE

#4 AT 9"

2'

1'

1'-6"

IMPORTED STABILIZATION CDOT CLASS 5 ROADBASE
COMPACTED TO MINIMUM 95% MDD AT 2% +/-
OPTIMUM MOISTURE CONTENT

REWORK/MOISTURE CONDITION NATIVE MATERIAL AND/OR
MIX WITH 50% 4" MINUS BALLAST

CONTRACTOR TO DEWATER SUCH THAT THERE IS MINIMUM 2'
DRY MATERIAL BETWEEN LOWERED GROUNDWATER AND BOTTOM
OF REWORKED MATERIAL (WITH OR WITHOUT BALLAST)

4602.00

4597.00

4602.00

4597.00

4597.50

4597.50

24" FLAP GATE
SUBMITTAL REQUIRED

45
23

45
23

4520

4521

4522

4520

4521

4522

2:12:1

2:
1

2:
1

36" DIP

R:
 6

'

36" DIP

24" PVC

24" PVC

2:1

2:1

2:1

(TYP)

2:1 (TYP)

NOTE:
CONTRACTOR TO VERIFY ELEVATIONS OF PLUMB
CREEK PRIOR TO CONSTRUCTION.
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SITE
DETAILS-1

2 PLAN - DISCHARGE STRUCTURE

1 PLAN - HEADWALL & RIPRAP PLUNGE POOL

A SECTION - HEADWALL & RIPRAP PLUNGE POOL

C
E

D

C SECTION C - DISCHARGE STRUCTURE

D SECTION D - DISCHARGE STRUCTURE

B

B SECTION - HEADWALL & RIPRAP PLUNGE POOL

E SECTION E - DISCHARGE STRUCTURE

F SECTION F - DISCHARGE STRUCTURE

F
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EXISTING OR PROPOSED 3:1
RESERVOIR SIDE SLOPE

FILL

CUT

12.0'

12' WIDE MAINTENANCE PATH
W/6" MINUS CRUSHED CONCRETE
TAMPED WITH BUCKET

3:1

3:1

2:1

2:1

2.5%

2.4'

1.0'

12.9'

12.9'

1.75' TYPE M RIPRAP

MIRAFI 180N GEOTEXTILE OR
APPROVED EQUAL. SUBMITTAL
REQUIRED

6" TYPE II BEDDING

6"

RESTRAINED PIPE LENGTH (L) EACH SIDE OF BEND IN FEET

 HORIZONTAL VERTICAL VERTICAL
DEGREE     BEND (L)       UP BEND (L)      DOWN BEND (L)
  11.25°  5      5       15
   22.5°   8       8      23
    45°    17      17      45
    90°    40          20      110

NOTES:
1. RESTRAINT LENGTHS ARE BASED ON 18" DIP AT A MAX PRESSURE OF 60 PSI IN A TYPE 2

LAYING CONDITION WITH 5' OF MINIMUM COVER IN SAND SILT SOILS.

2. INCLUDES A 1.5 FACTOR OF SAFETY.

3. BASED ON SITE CONDITIONS ADDITIONAL LENGTH MAY BE REQUIRED BY THE ENGINEER.

L

L

FITTING

18" PVC

18
" P

VC

O.D.+24"±

BEDDING12
"

O
U

TS
ID

E 
D

IA
.

PI
PE

6"

M
IN

IM
U

M
 C

O
V
ER

 2
'

PI
PE

SELECT BACKFILL

O.D. + 18"± MIN.
WIDTH

MINIMUM SURFACING

FR
O

M
 F

IN
IS

H
ED

 G
R
A
D

E

NOTE:
1. MINIMUM BEDDING BELOW PIPE SHALL BE 6".
2. BEDDING SHALL BE  TYPE 1 OR AS APPROVED BY ENGINEER.

ACCEPTABLE
COMPACTED BACKFILL

MATERIAL

PIPE BEDDING

TRENCH BACKFILL:
FIELD AND OPEN AREAS

90% OF MAXIMUM STANDARD DENSITY

90% OF MAXIMUM STANDARD DENSITY

MINIMUM COMPACTION DENSITY

SECTION A-A

PLAN

PIPE

18" OR 48" PIPE

SILT FABRIC STAPLED
TO  POSTS

SILT FENCE FABRIC
ANCHORED IN TRENCH

AND ATTACHED FIRMLY
TO POST

TRENCH 6" x 6"

COMPACTED
BACKFILL

SILT FENCE FABRIC
ANCHORED IN
TRENCH AND ATTACHED
FIRMLY
TO POST

24"
MIN.

42"
MIN.

18"
MIN.

TRENCH
6" x 6"

CROSS-SECTION

NOTES:
1. SILT FENCE SHALL BE INSTALLED PER THE APPROVED EROSION CONTROL PLAN.
2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL MAINTENANCE AND REPAIRS TO SILT
FENCE.

PERSPECTIVE

POST (2" X 2"
NOMINAL)

PLAN VIEW

ASECTION A-A'

SIGN
BERM

BERM

B
ER

M

3:1

3:1 3:1

3:1

8'x8' MIN.
SEE VEHICLE TRACKING
CONTROL PAD FOR DETAIL

3:1 OR FLATTER
SIDE SLOPES

BERM AROUND PERIMETER

OR AS REQUIRED TO
CONTAIN WASTE CONCRETE

12"

2'-0" MIN. 12" MIN.

GROUND
SURFACE

COMPACTED
EMBANKMENT
MATERIAL, TYP.

8'x8' MIN.

INSTALLATION NOTES:

1. SEE PLAN VIEW FOR THE LOCATIONS OF WASHOUT AREAS.
2. CONCRETE WASHOUT AREAS WILL BE IN PLACE PRIOR TO CASTING ANY CONCRETE ONSITE.
3. SIGNS WILL BE ERECTED TO CLEARLY DEFINE THE WASHOUT AREA.

MAINTENANCE NOTES:

1. THE CONCRETE WASHOUT AREAS WILL BE INSPECTED WEEKLY BEING CLEANED AND
ENLARGED AS NEEDED.

2. AT THE END OF CONSTRUCTION ALL CONCRETE SPOIL WILL BE DISPOSED OF
OFFSITE AT A CONSTRUCTION WASTE LANDFILL.

3. THE AREA WILL BE RECLAIMED AND REVEGETATED IN ACCORDANCE WITH THE
PROJECT SPECIFICATIONS AT THE END OF USE.

A

A'

FLOW

CLAY CUTOFF WALL

TRENCH WALL

TRENCH WALL

2' MIN

1' MIN

1' MIN CLAY CUTOFF WALL

PIPE TRENCH

1' MIN

1' MIN1' MIN

N.T.S.

N.T.S.

TRACER WIRE WITH
TEST STATIONS AT
EVERY ACCESS TEE

VA
R

IA
BL

E

4"

6" SEE NOTE

FINISH GRADE

8" MIN.

RUNGS REQUIRED
FOR RIM TO INVERT

DEPTHS OVER 3'.

24"RING AND COVER- H20
TRAFFIC RATED

GROUT SHIPLAP JOINT INSIDE
AND OUT

ASTM C-478 MANHOLE
SECTION

GROUT BASE TO CONE INSIDE
AND OUT
POURED CONCRETE BASE

BASE REINFORCEMENT #4
REBAR EPOXY COATED  @ 8"

O.C., E.W.

RUNGS TO BE
POLYPROPYLENE  PLASTIC

COATED

MANHOLE RUNGS
RUNGS UNIFORM

DISTANCE 15" O.C.

18
"

M
AX

.

24"

NOTES:
1. SUBGRADE PREPARATION SHALL BE THE SAME AS THE FLUME .  REFER SHEET 15.
2. CONCRETE COLLARS TO BE POURED ON THE INLET AND OUTLET PIPE.
3. GROUT INSIDE OF MANHOLE AROUND ALL PIPE PENETRATIONS.

#4 REBAR

#4 REBAR HOOPS
EVERY 10'

4'-6"

1'-6" (TYP)

4'-6"

18" PVC

NOTES:
1. ALL PVC SHALL BE SCHEDULE 40.

2. BOND BREAKER REQUIRED BETWEEN CONCRETE AND PVC.

3. CONCRETE SHALL BE ALLOWED TO CURE PER THE
SPECIFICATIONS PRIOR TO BACKFILL.
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SITE
DETAILS-2

C TYPICAL SECTION - MAINTENANCE PATH

1 TYPICAL SECTION - RIPRAP

3 CLAY CUTOFF WALL DETAIL
2 TYPICAL TRENCH DETAIL

4 CONCRETE WASHOUT DETAIL

6 SILT FENCE DETAIL

7 RESTRAINED JOINT LENGTHS

8 TYPICAL FLAT TOP MANHOLE DETAIL

N.T.S.

9 TYPICAL 18" Ø PIPE CONCRETE ENCASEMENT
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25.0'

PIPEWALL/THIMBLE

25.0'

2.5'

3.0'

28.0'

8'Ø MANHOLE

#4 AT 24" O.C, E/W

16.0'

16.0'

8.0'

EXPANSION JOINT BETWEEN
SLAB AND MANHOLE

8.0'

CONCRETE SLAB
AROUND MANHOLE

(TYP)

EXPANSION JOINT
(TYP)

8'Ø PRECAST MANHOLE
SUBMITTAL REQUIRED

(TYP)

GASKET AND GROUT EACH JOINT
(TYP)

6.0' 6.0'

STRUCTURAL FILL
(TYP)

4600.00

4522.00

4523.00

W/MECHANICAL (MEGLUG) RESTRAINTS

8'-6"

10'-1"

CONCRETE ENCASE PIPE

#4 REBAR

#4 REBAR

#4 REBAR HOOPS
EVERY 10'

6'

1'-6" (TYP)

6'

36" DIP

36" DIP

NOTES:
1. OUTSIDE OF MANHOLE SHALL HAVE  ROLLED ON WATER PROOFING.

2. CONTRACTOR SHALL FILL AND COMPACT IN EVEN LIFTS AROUND MANHOLE AND
SHALL CHECK FOR PLUMB (VERTICAL) EVERY BARREL SECTION AFTER
INSTALLATION.  THIS INFORMATION SHOULD BE INCLUDED IN THE AS-BUILTS.

36
" 

D
IP

ALL DIP SHALL BE POLYWRAPPED.

BOND BREAKER REQUIRED BETWEEN CONCRETE AND DIP.

CONCRETE SHALL BE ALLOWED TO CURE PER THE
SPECIFICATIONS PRIOR TO BACKFILL.

EYE HOOK ANCHORED IN TOP OF WALL TO
ALL CONNECTION OF COATED STEEL WIRE

1.5" ANGLE IRON

CONCRETE ANCHOR

3 PANELS, EACH 2'-1" x 6'-2 12" OF SGAL-150 19-S-4 GRATING
MANUFACTURED BY McNICHOLS OR APPROVED EQUAL.

WEIGHT: 4.3 LBS/SF
WEIGHT EACH PANEL: 55.9 LBS

TOP OF CONCRETE WALL
1
4"

ADDITIONAL #5 BARS
AROUND PIPE PENETRATIONS
FOR 36" AND 48" PIPE

36" 45° BEND
W/MECHANICAL (MEGLUG) RESTRAINTS

8'-6"

10'-1"5'-01
2"

CONCRETE THRUSTBLOCK

7'-5"

10'-1"

1'-6"

CONCRETE ENCASE PIPE
TO MANHOLE

CONCRETE
ENCASEMENT

2 #4 REBAR
#4 REBAR

#4 REBAR

#4 REBAR HOOPS
EVERY 10'

6'

1'-6" (TYP)

6'

36" DIP

THRUST
BLOCK

36" DIP

36" DIP

36
" 

D
IP

36
" 

D
IP

NOTES:
1. ALL DIP SHALL BE POLYWRAPPED.

2. BOND BREAKER REQUIRED BETWEEN CONCRETE AND DIP.

3. CONCRETE SHALL BE ALLOWED TO CURE PER THE
SPECIFICATIONS PRIOR TO BACKFILL.

12'

12'

9"

#9 AT 9" O.C, E/W,
TOP, MIDDLE, & BOTTOM

3" CLR. MIN (TYP.)

#9 AT 9" O.C, E/W,
THREE EQUAL MATS

3'

3" CLR. MIN (TYP.)

12'
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SITE
DETAILS-3

5 CAST IN PLACE MANHOLE FOUNDATION DETAIL

6 SECTION - 8' DIAMETER MANHOLE (OUTLET PIPE)

D

D PLAN CONCRETE SLAB/COLLAR

1 PIPE PENETRATION REBAR

2 GRATING SUPPORT DETAIL

3 THRUST BLOCK ON 36" DIP

B SECTION B - THRUST BLOCK ON 36" DIP

B

C

C SECTION C - THRUST BLOCK ON 36" DIP

4 CONCRETE ENCASEMENT
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8.0'

20.0'

BOTTOM OF TRENCH

TRANSITION TO
TYPICAL PIPE

TRENCH

1.0' MIN OVEREXCAVATE

EXCAVATE PIPE CRADLE IN COMPACTED CLAYEY
SOILS AND LINE WITH APPROXIMATELY 14" OF DRY

POWDERED BENTONITE BEFORE PLACING PIPE

48" RCP

COMPACTED CLAYEY SOIL BACKFILL
CONSTRUCT PRIOR TO PLACING PIPE

COMPACTED CLAYEY SOILS
TO FINISHED GRADE

20.0'

APPROXIMATE EXTENT OF
COMPACTED CLAYEY SOIL BACKFILL

CUT PIPE CRADLE INTO CLAYEY FILL

1.0' MIN OVEREXCAVATE

2:1 SLOPE (MAX) 2:1 SLOPE (MAX)

2:1 SLOPE (MAX)

2:1 SLOPE (MAX)

2:
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18" PVC O
R 48" RCP

2:1 SLOPE (MAX)2:1 SLOPE (MAX)

18" PVC OR 48" RCP

CLAYEY SOIL BACKFILL SPECIFICATION:
- MINIMUM 36% PASSING NO. 200 SIEVE
- MINIMUM PI OF 15
- UNIFIED OILS CLASSIFICATIONS CL OR SC
- SOILS SHALL BE PLACED IN MAXIMUM 9" LOOSE LIFTS AND COMPACTED TO ASTM

D698 AT MINIMUM OF 95% OF MAX DRY DENSITY AT +/- 2% OPTIMUM MOISTURE
- BENTONITE SHALL MEET THE MOST CURRENT API STANDARD 13A, "API

SPECIFICATION FOR OIL WELL DRILLING - FLUID MATERIALS"

1 PLAN - SLURRY WALL CROSSING 
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SITE
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A

A SECTION - SLURRY WALL/PIPE CROSSING

B

B SECTION - SLURRY WALL/PIPE CROSSING
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