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1.0 AC. PONDS
(#19-32, #46-49)

1.5 AC. PONDS
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SIDE SLOPE LINED
PONDS ONLY (TYP.)
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EXISTING FEATURES

LEGEND

CONTROL POINT
CP2

EDGE OF ROAD

NEW KETTLE (N.I.C.)

BARBED WIRE FENCE

EX. CONTOUR

TREE

110

GEOMEMBRANE
LINER

KETTLE CENTER WALL
VERT. EXTENSION (N.I.C.)

SUMMARY OF WORK POND LOCATIONS    QUANTITY

FULLY LINED POND
REPLACEMENT #33-45 13

SLOPE LINED POND
REPLACEMENT #16-32, #46-49 21

SLOPE LINED POND
MAINT. GRADING #20, 22, 26 3

POND GRADING

  NOTE: N.I.C. = NOT IN CONTRACT

  NOTES:
1. TOPOGRAPHIC SURVEY DATA WAS PROVIDED DIGITALLY BY THE MONTANA

STATE LIBRARY - LiDAR FOR MONTANA.  PROJECT COORDINATE SYSTEM IS
BASED ON MONTANA STATE PLANE, VERTICAL DATUM IS NAVD88 (U.S.
SURVEY FOOT), AND HORIZONTAL DATUM IS NAD83 (INTERNATIONAL
FOOT).

2. SUPPLEMENTAL SITE SURVEY DATA WAS OBTAINED BY MONTANA FISH,
WILDLIFE & PARKS ON 9/21/21 FOR PONDS 41-45 AND OTHER
MISCELLANEOUS FEATURES ON THE PROPERTY.

3. LOCATION OF HOUSES, GARAGES AND OTHER STRUCTURES ARE
APPROXIMATE ONLY AND BASED ON AERIAL PHOTOGRAPHY.

4. LOCATIONS OF UNDERGROUND WATER LINES ARE APPROXIMATE ONLY &
BASED ON BEST AVAILABLE INFORMATION. UNDERGROUND ELECTRIC AND
COMMUNICATIONS ARE ALSO PRESENT, CONTRACTOR RESPONSIBLE FOR
ANY DAMAGE TO UNDERGROUND UTILITIES AND ANY LOCATION SERVICES.

5. MULTIPLE CONTRACTORS WILL BE PRESENT AT THE PROJECT SITE DURING
CONSTRUCTION WHICH WILL REQUIRE COORDINATION BETWEEN ALL
INVOLVED PARTIES.  THE KETTLE REPLACEMENT WORK IS SHOWN ON
THESE DRAWINGS FOR COORDINATION EFFORTS ONLY, THE KETTLE WORK
WILL BE ON A SEPARATE CONTRACT.

       Desc.             Northing           Easting Elev.

CP1      799922.7854 2886351.3550    2381.4780
CP2      799777.6616   2886283.6537   2373.7539
CP3      800354.4732  2885726.5366    2374.3247
CP4      800132.7427   2884824.3810   2374.1591
CP5         800111.1682     2884805.1218   2374.0133

U.G. WATERLINE
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REMOVE RIVER ROCK
AND INSTALL AT LOWER

RESERVOIR BANK

REMOVE RIVER ROCK
AND INSTALL AT LOWER

RESERVOIR BANK

REGRADE BASE OF POND
TO MIN. 0.5% SLOPE

46 47 48 49 19 20 21 22 23 24

4
5 6 7 8 9 10 11

SHEET 6

SHEET 3

SIDESLOPE LINED PONDS (TYP.)

VERTICAL EXTENSION OF
CONCRETE CENTER WALL (TYP.)

(N.I.C.)

KETTLE REPLACEMENT (TYP.)
N.I.C.

KETTLE REPLACEMENT (TYP.)

NOTES: 1. PONDS #20, 22, & 26 WILL REQUIRE FULL GRADING OF THE BASE AREA AS
SHOWN. GRADE CONTROL USING STANDARD METHODS (E.G. LASER LEVEL, GPS
GRADE CONTROL EQUIP., ETC.) SHALL BE USED.  CONTRACTOR TO PROVIDE PROOF
OF FINAL GRADE SLOPE TO OWNER AT COMPLETION OF EACH POND.
2. MIN. SLOPE OF PONDS SHALL BE 0.5%.
3. ALL PONDS WITH LINER REPLACEMENT WORK WILL REQUIRE SOME GRADING TO
REPAIR AREAS DISTURBED BY EQUIPMENT DURING CONSTRUCTION, CONTRACTOR
WILL BE REQUIRED TO HAVE NECESSARY EQUIPMENT ON SITE TO REPAIR CLAY LINED
BOTTOM AS NEEDED.
4. ANY SLOPES THAT HAVE SLUMPED WILL BE REQUIRED TO BE INSTALLED IN MAX.
12-INCH COMPACTED LIFTS AND MEET 95% STANDARD PROCTOR.

5
0
0
'

90'

GEOCONFINEMENT
SLOPE REPAIR (TYP.)

SEE SHEET 10

GEOCONFINEMENT
SLOPE REPAIR (TYP.)GEOCONFINEMENT

SLOPE REPAIR (TYP.)

TEXTURED WALKWAY
SEE NOTE #4 & DETAIL SHEET 11

SALVAGE 16' W X 25' L
GRAVEL RAMP (TYP.)

SEE DETAIL SHEET 11
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ESTIMATED POND LINER QUANTITIES

LOCATION LINER AREA         DESC.
PONDS 19-32, 46-49 28,320 SQFT             1.0 ACRE SLOPE LINED PONDS
PONDS 16-18 28,800 SQFT 1.5 AC. SLOPE LINED PONDS
PONDS 33-45 30,411 SQFT         0.5 AC. FULLY LINED PONDS

Note: Quantities include slope length & top and bottom anchor trench, does not include any
allowance for waste. Contractor will have to factor waste into project quantities which
will be considered incidental to the bid items.

CP5 CP4
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EXISTING FEATURES

LEGEND

CONTROL POINT
CP2

EDGE OF ROAD

NEW KETTLE (N.I.C.)

BARBED WIRE FENCE

EX. CONTOUR

TREE

110

GEOMEMBRANE
LINER

KETTLE CENTER WALL
VERT. EXTENSION (N.I.C.)

POND GRADING

  NOTES:
1. MULTIPLE CONTRACTORS WILL BE PRESENT AT

THE PROJECT SITE DURING CONSTRUCTION
WHICH WILL REQUIRE COORDINATION BETWEEN
ALL INVOLVED PARTIES.  THE KETTLE REPAIR &
REPLACEMENT WORK IS SHOWN ON THESE
DRAWINGS FOR COORDINATION EFFORTS ONLY,
THE KETTLE WORK WILL BE ON A SEPARATE
CONTRACT.

2. CONTRACTOR SHOULD ANTICIPATE THAT PONDS
WILL REQUIRE SOME TIME TO FULLY DRAIN AND
DRY OUT. CONTRACTOR WILL NEED TO REMOVE
LINER FROM PONDS AND SEQUENCE WORK
PROPERLY TO ALLOW UNDERLYING SOILS AMPLE
TIME TO DRY OUT AND PERFORM SUBGRADE
MAINTENANCE AS NECESSARY BEFORE
INSTALLING NEW LINER.

3. SEE SHEET 10 FOR GEOCONFINEMENT SLOPE
REPAIR DETAILS AND ESTIMATED QUANTITIES.

4. TEXTURED WALKWAYS SHALL BE INSTALLED AT
KETTLE END OF POND (4' WIDE) & AT THE
SHALLOW END OF POND (6' WIDE), FOR EVERY
SLOPE LINED AND FULLY LINED POND.

5. LOCATIONS OF UNDERGROUND WATER LINES ARE
APPROXIMATE ONLY & BASED ON BEST
AVAILABLE INFORMATION. UNDERGROUND 
ELECTRIC AND COMMUNICATIONS ARE ALSO 
PRESENT, CONTRACTOR RESPONSIBLE FOR ANY
DAMAGE TO UNDERGROUND UTILITIES AND ANY
LOCATION SERVICES.

  NOTE: N.I.C. = NOT IN CONTRACT

GEOCONFINEMENT
SLOPE REPAIR

U.G. WATERLINE
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REMOVE RIVER ROCK
AND INSTALL AT LOWER
RESERVOIR BANK

REGRADE BASE OF POND
TO MIN. 0.5% SLOPE

25 26 27 28 29 30 31 32

11 12 13 14 15 16 17 18

SIDESLOPE LINED PONDS (TYP.)
PROPOSED 45 MIL SMOOTH RPE (LLDPE-R)

VERTICAL EXTENSION OF
CONCRETE CENTER WALL (TYP.) N.I.C.

KETTLE REPLACEMENT (TYP.)
N.I.C.

SIDESLOPE LINED PONDS (TYP.)
PROPOSED 45 MIL SMOOTH RPE (LLDPE-R)

SIDESLOPE LINED PONDS (TYP.)
PROPOSED 45 MIL SMOOTH RPE (LLDPE-R)

4
5
0
'

4
5
0
'

150'

5
0
0
'

90'

GEOCONFINEMENT
SLOPE REPAIR (TYP.)

SALVAGE 16' W X 25' L
GRAVEL RAMP (TYP.)

SEE DETAIL SHEET 11

TEXTURED WALKWAY (TYP.)
SEE NOTE #3 & DETAIL SHEET 10

TEXTURED WALKWAY (TYP.)
SEE NOTE #3 & DETAIL SHEET 10

SHEET 4

SHEET 5
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CP3
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LINER

KETTLE CENTER WALL
VERT. EXTENSION (N.I.C.)

POND GRADING

  NOTES:
1. MULTIPLE CONTRACTORS WILL BE PRESENT AT THE PROJECT SITE DURING CONSTRUCTION

WHICH WILL REQUIRE COORDINATION BETWEEN ALL INVOLVED PARTIES.  THE KETTLE REPAIR &
REPLACEMENT WORK IS SHOWN ON THESE DRAWINGS FOR COORDINATION EFFORTS ONLY,
THE KETTLE WORK WILL BE ON A SEPARATE CONTRACT.

2. SEE SHEET 10 FOR GEOCONFINEMENT SLOPE REPAIR DETAILS AND ESTIMATED QUANTITIES.
3. TEXTURED WALKWAYS SHALL BE INSTALLED AT KETTLE END OF POND (4' WIDE) & AT THE

SHALLOW END OF POND (6' WIDE), FOR EVERY SLOPE LINED AND FULLY LINED POND.
4. LOCATIONS OF UNDERGROUND WATER LINES ARE APPROXIMATE ONLY & BASED ON BEST

AVAILABLE INFORMATION. UNDERGROUND ELECTRIC AND COMMUNICATIONS ARE ALSO
PRESENT, CONTRACTOR RESPONSIBLE FOR ANY DAMAGE TO UNDERGROUND UTILITIES AND
ANY LOCATION SERVICES.

ESTIMATED POND LINER QUANTITIES

LOCATION LINER AREA         DESC.
PONDS 19-32, 46-49 28,320 SQFT             1.0 ACRE SLOPE LINED PONDS
PONDS 16-18 28,800 SQFT 1.5 AC. SLOPE LINED PONDS
PONDS 33-45 30,411 SQFT         0.5 AC. FULLY LINED PONDS

Note: Quantities include slope length & top and bottom anchor trench, does not include any
allowance for waste. Contractor will have to factor waste into project quantities which will
be considered incidental to the bid items.

GRADING NOTES:  1. PONDS #20, 22, & 26 WILL REQUIRE FULL GRADING OF THE BASE AREA AS
SHOWN. GRADE CONTROL USING STANDARD METHODS (E.G. LASER LEVEL, GPS GRADE
CONTROL EQUIP., ETC.) SHALL BE USED.  CONTRACTOR TO PROVIDE PROOF  OF FINAL GRADE
SLOPE TO OWNER AT COMPLETION OF EACH POND.
2. MIN. SLOPE OF PONDS SHALL BE 0.5%.
3. ALL PONDS WITH LINER REPLACEMENT WORK WILL REQUIRE SOME GRADING TO REPAIR

AREAS DISTURBED BY EQUIPMENT DURING CONSTRUCTION, CONTRACTOR WILL BE
REQUIRED TO HAVE NECESSARY EQUIPMENT ON SITE TO REPAIR CLAY LINED BOTTOM AS
NEEDED AFTER DISTURBING CLAY LINER WITH INSTALLATION EQUIPMENT.

4. ANY SLOPES THAT HAVE SLUMPED WILL BE REQUIRED TO BE INSTALLED IN MAX. 12-INCH
COMPACTED LIFTS AND MEET 95% STANDARD PROCTOR.

GEOCONFINEMENT
SLOPE REPAIR

U.G. WATERLINE
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11 12 13 14 15 16 17 18

33 34 35 36 37 38 39 40 41 42 43 44 45

UNDERDRAIN PIPE WITH
WASHED STONE (TYP.)
(SEE DETAIL SHEET 7)

GEOCOMPOSITE GAS VENTING
STRIP WITH AIR/GAS VENT (TYP.)
(SEE DETAIL SHEET 8)

50'± 50'±

SIDESLOPE LINED PONDS (TYP.)
PROPOSED 45 MIL SMOOTH RPE (LLDPE-R)

FULLY LINED PONDS (TYP.)
PROPOSED 45 MIL SMOOTH RPE (LLDPE-R)

VERTICAL EXTENSION OF
CONCRETE CENTER WALL (TYP.) N.I.C.

LOWER RESERVOIR

2
5
5
'85'

2
5
5
'

150'

4
5
0
'

4
5
0
'

approx.
30 CY of

sediment to
remove

min. sediment
removal req'd,

Owner
cleaned pond

in 2020

sediment
buildup along

edges -
approx.

200 cy total

min. sediment
removal req'd,

min. sediment
removal req'd,

exist. liner
torn &

damaged

SALVAGE 16' W X 25' L
GRAVEL RAMP (TYP.)

SEE DETAIL SHEET 10
TEXTURED WALKWAY (TYP.)

SEE NOTE #2 & DETAIL SHEET 11

AREA OF CATTAILS TO BE
REMOVED & STOCKPILED AT

ON-SITE DESIGNATED LOCATION

TEXTURED WALKWAY (TYP.)
SEE NOTE #2 & DETAIL SHEET 11

SHEET 4

SHEET 5
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A

A'
(SEE SHEET 11)

POND 45 HAS SYNTHETIC BIOMATS ON
BASE WHICH CONTRACTOR WILL NEED

TO REMOVE & STOCKPILE ONSITE

approx.
30 CY of

sediment to
remove

approx.
30 CY of

sediment to
remove

approx.
100 CY of
sediment to

remove

approx.
30 CY of

sediment to
remove

approx.
100 CY of
sediment to

remove

approx.
30 CY of

sediment to
remove

approx.
30 CY of

sediment to
remove

approx.
30 CY of

sediment to
remove

CP1

CP2
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POND GRADING

  NOTES:
1. MULTIPLE CONTRACTORS WILL BE

PRESENT AT THE PROJECT SITE
DURING CONSTRUCTION WHICH
WILL REQUIRE COORDINATION
BETWEEN ALL INVOLVED PARTIES.
THE KETTLE REPAIR & REPLACEMENT
WORK IS SHOWN ON THESE
DRAWINGS FOR COORDINATION
EFFORTS ONLY, THE KETTLE WORK
WILL BE ON A SEPARATE CONTRACT.

2. TEXTURED WALKWAYS SHALL BE
INSTALLED AT KETTLE END (4' WIDE)
OF POND & ALSO AT SHALLOW END
(6' WIDE) OF POND, FOR EVERY
SLOPE LINED AND FULLY LINED
POND.

3. LOCATIONS OF UNDERGROUND
WATER LINES ARE APPROXIMATE ONLY &
BASED ON BEST AVAILABLE
INFORMATION. UNDERGROUND ELECTRIC
AND COMMUNICATIONS ARE ALSO
PRESENT, CONTRACTOR RESPONSIBLE
FOR ANY DAMAGE TO UNDERGROUND
UTILITIES AND ANY LOCATION SERVICES.

ESTIMATED POND LINER QUANTITIES

LOCATION LINER AREA         DESC.
PONDS 19-32, 46-49 28,320 SQFT             1.0 ACRE SLOPE LINED PONDS
PONDS 16-18 28,800 SQFT 1.5 AC. SLOPE LINED PONDS
PONDS 33-45 30,411 SQFT         0.5 AC. FULLY LINED PONDS

Note: Quantities include slope length & top and bottom anchor trench, does not include any
allowance for waste. Contractor will have to factor waste into project quantities which will
be considered incidental to bid items.

GRADING NOTES:  1. PONDS #20, 22, & 26 WILL REQUIRE FULL GRADING OF THE BASE AREA AS
SHOWN. GRADE CONTROL USING STANDARD METHODS (E.G. LASER LEVEL, GPS GRADE CONTROL
EQUIP., ETC.) SHALL BE USED.  CONTRACTOR TO PROVIDE PROOF  OF FINAL GRADE SLOPE TO OWNER
AT COMPLETION OF EACH POND.
2. MIN. SLOPE OF PONDS SHALL BE 0.5%.
3. ALL PONDS WITH LINER REPLACEMENT WORK WILL REQUIRE SOME GRADING TO REPAIR AREAS

DISTURBED BY EQUIPMENT DURING CONSTRUCTION, CONTRACTOR WILL BE REQUIRED TO HAVE
NECESSARY EQUIPMENT ON SITE TO REPAIR CLAY LINED BOTTOM AS NEEDED AFTER DISTURBING
CLAY LINER WITH INSTALLATION EQUIPMENT.

4. PONDS 33-45 WILL REQUIRE SEDIMENT REMOVAL PRIOR TO REMOVING & DISPOSING OF EXISTING
LINER. SEDIMENT CAN BE STOCKPILED AT OWNER DESIGNATED AREA ON-SITE.

5. FULLY LINED PONDS (#33-45) WILL REQUIRE GRADING & PROOF ROLLING OF SUBGRADE PRIOR TO
INSTALLATION OF LINER.

6. ANY SLOPES THAT HAVE SLUMPED WILL BE REQUIRED TO BE INSTALLED IN MAX. 12-INCH
COMPACTED LIFTS AND MEET 95% STANDARD PROCTOR.

GEOCONFINEMENT
SLOPE REPAIR

U.G. WATERLINE
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INSTALL  SALVAGED RIVER ROCK

FROM PONDS ALONG BANK SLOPE (~4,086 SQFT)

(REVIEW W/OWNER FOR EXACT LOCATION)

UPPER RESERVOIR

LOWER RESERVOIR

SHEET 5

SHEET 7

STRIP WITH AIR/GAS VENT (TYP.)

LOWER RESERVOIR KETTLE
REPLACEMENT (N.I.C.)

HATCHERY RACEWAYS (TYP.)

MAIN HATCHERY BLDG.

GARAGE

GARAGE

G
A
R
A
G

E

SHED

TEXTURED WALKWAY (TYP.)

SEE NOTE #2 & DETAIL SHEET 11

sediment to
remove

CP2
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  NOTES:
1. MULTIPLE CONTRACTORS WILL BE

PRESENT AT THE PROJECT SITE DURING
CONSTRUCTION WHICH WILL REQUIRE
COORDINATION BETWEEN ALL
INVOLVED PARTIES.  THE KETTLE
REPAIR & REPLACEMENT WORK IS
SHOWN ON THESE DRAWINGS FOR
COORDINATION EFFORTS ONLY, THE
KETTLE WORK WILL BE ON A SEPARATE
CONTRACT.

2. LOCATIONS OF UNDERGROUND WATER
LINES ARE APPROXIMATE ONLY & BASED ON
BEST AVAILABLE INFORMATION.
UNDERGROUND ELECTRIC AND
COMMUNICATIONS ARE ALSO PRESENT,
CONTRACTOR RESPONSIBLE FOR ANY
DAMAGE TO UNDERGROUND UTILITIES AND
ANY LOCATION SERVICES.
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UNDERDRAIN DETAIL
SCALE: 1"=2'

1'

1'
6" DIA. SDR21 HDPE OR SCH40 PVC
PERFORATED UNDERDRAIN PIPE

8 OZ. NW GEOTEXTILE OVER
TOP OF WASHED STONE & ALSO
LINE TRENCH AROUND STONE

1' MIN. OVERLAP
(BOTH SIDES)

2" MIN.

45 MIL RPE SMOOTH POND LINER

NOTES:
1. UNDERDRAIN STONE TO BE A 2" WASHED STONE.
2. THIS DETAIL TO BE USED FOR THE FULLY LINED PONDS (#33-45).
3. SEE SHEET 11 FOR UNDERDRAIN PIPE CONNECTION INTO KETTLE.
4. PERFORATIONS TO 12" dia. @ 45° EVERY 4-INCHES, STAGGERED, AROUND ENTIRE
PERIMETER OF PIPE.

2'

2'

2'

2'

EXCAVATE & REPLACE ANCHOR
TRENCH SOILS

(MECH. COMPACT)

12' ±
TOP OF DIKE

ACCESS ROAD

EXCAVATE & REPLACE ANCHOR
TRENCH SOILS

(MECH. COMPACT)

EX. SUBGRADE
(GRADE, SHAPE & COMPACT

AS NECESSARY)

REMOVE & REPLACE
SIDE SLOPE LINER
(45 MIL RPE SMOOTH)

SIDE SLOPE LINED POND SECTION
SCALE: 1"=4'

NOTES: 1. THIS SECTION APPLIES TO PONDS #16-32 AND #46-49.
2. CONTRACTOR WILL BE REQUIRED TO GRADE & SHAPE SLOPES AS
NECESSARY BEFORE INSTALLING NEW POND LINER.  ANY SLOPES THAT
HAVE SLUMPED WILL BE REQUIRED TO BE INSTALLED IN MAX. 12-INCH
COMPACTED LIFTS AND MEET 95% STANDARD PROCTOR.

2'

2'

EXCAVATE & REPLACE ANCHOR
TRENCH SOILS

(MECH. COMPACT)

12' ±
TOP OF DIKE

ACCESS ROAD

EX. SUBGRADE
(GRADE, SHAPE & COMPACT

AS NECESSARY)

REMOVE & REPLACE
POND LINER
(45 MIL RPE SMOOTH)

FULLY LINED POND SECTION
SCALE: 1"=4'

NOTE: 1. THIS SECTION APPLIES TO PONDS #33-45.
2. CONTRACTOR WILL BE REQUIRED TO GRADE & SHAPE SLOPES & BASE
AREA AS NECESSARY BEFORE INSTALLING NEW POND LINER.  ANY SLOPES
THAT HAVE SLUMPED WILL BE REQUIRED TO BE INSTALLED IN MAX. 12-INCH
COMPACTED LIFTS AND MEET 95% STANDARD PROCTOR.

2'

2'

EXCAVATE & REPLACE ANCHOR
TRENCH SOILS

(MECH. COMPACT)

EX. SUBGRADE
(GRADE, SHAPE & COMPACT
AS NECESSARY)

2
1

2
1

2
1

UNDERDRAIN (SEE DETAIL)

TOP OF DIKE
ACCESS ROAD

1'

1'

SALVAGE ROAD BASE MATERIAL
AS NEEDED FOR ANCHOR TRENCH EXCAVATION

SALVAGE ROAD BASE MATERIAL
AS NEEDED FOR ANCHOR TRENCH EXCAVATION

Varies 13' to 15'

13'±

CONTRACTOR TO REMOVE STEEL
RR TRACK SECTIONS & STOCKPILE AT

OWNER DESIGNATED LOCATION
(EVERY FULLY LINED POND EXCEPT #34)
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4" DIA. HOLE
IN LINER

12"

12"

SL
O

PE

WELD TOP & SIDES
2" PAST HOLE

TOP OF SLOPE

6"

AIR VENT DETAIL
SCALE: 1"=2'

2'

2'

45 MIL RPE SMOOTH POND LINER

LINER AIR VENT SECTION VIEW
SCALE: 1"=4'

NOTE: 1. THE SIDE SLOPE AIR VENT IS ONLY NEEDED IN PONDS #33-45.
2. AIR VENT TO BE LOCATED OVER EVERY GEOCOMPOSITE GAS VENTING
STRIP.

2
1

EXTEND
GEOCOMPOSITE

2' FROM TOE

250 MIL BI-PLANAR GEOCOMPOSITE
GAS VENTING STRIP (3' WIDE)

6" MIN.
AIR VENT (SEE DETAIL)
MUST BE LOCATED ABOVE HIGH WATER LINE

APPROX. HIGH WATER LINE

GEOCOMPOSITE STRIP INTO
ANCHOR TRENCH (TYP.)

1'

EX. SUBGRADE
(GRADE, SHAPE & COMPACT

AS NECESSARY)

FACTORY PREFABRICATED PIPE BOOT

PIPE PENETRATION DETAIL
SCALE: 1"=4'

NOTE: ALL PIPE PENETRATIONS IN THE PONDS SHALL REQUIRE
PIPE BOOTS.

2
1

POND LINER

18" OR PER MFG. SPEC.

CONTINUOUS BOND
(SOLVENT OR WELDED)

EX. PIPE PENETRATION (TYP.)

STAINLESS STEEL CLAMP

SEE END VIEW DETAIL

STAINLESS STEEL CLAMP

2" WIDE STAINLESS STEEL
OR ALUMINUM STRAP

FACTORY FABRICATED PIPE
BOOT LINER

BUTYL TAPE OR SILICON
(POTABLE WATER COMPATIBLE SEALANT)

PIPE

END VIEW

2" x 1/4" ALUMINUM BATTEN
W/ 1/16" RADIUS CORNERS MIN.

3
8" STAINLESS STEEL EXPANSION
ANCHORS 6" O.C. - CUT BOLT
HEAD FLUSH W/NUT

NOMINAL 18" THICK CURED LIVE
RUBBER CUSHIONING STRIP1" x 18" BUTYL TAPE, CONTINUOUS

PIECE UNDER CUSHIONING STRIP,
CENTERED AT FASTENER

3/8"

STAINLESS STEEL WASHER

VERTICAL LINER ATTACHMENT AT KETTLE STEPS

N.T.S.

POND LINER

CAULKED IN PLACE ONE COMPONENT
SILICONE OR OTHER POTABLE WATER
COMPATIBLE ELASTOMERIC SEALANT.

PROVIDE SLACK AS NEEDED
FOR SETTLEMENT

2" x 1/4" ALUMINUM BATTEN
W/ 1/16" RADIUS CORNERS MIN.

3
8" STAINLESS STEEL EXPANSION
ANCHORS 6" O.C. - CUT BOLT
HEAD FLUSH W/NUT

NOMINAL 18" THICK CURED LIVE
RUBBER CUSHIONING STRIP

1" x 18" BUTYL TAPE, CONTINUOUS
PIECE UNDER CUSHIONING STRIP,

CENTERED AT FASTENER

3/8"

STAINLESS STEEL WASHER

LINER ATTACHMENT AT KETTLE WALKWAY

N.T.S.

CONTACT ADHESIVE UNDER LINER,
AS RECOMMENDED BY MANUFACTURER

(POTABLE WATER COMPATIBLE)

2"

WALKWAY

NOTE:
A CONTACT ADHESIVE SHALL BE USED UNDER THE LINER
BETWEEN THE CONCRETE & LINER, AS RECOMMENDED BY
THE MANUFACTURER (POTABLE WATER COMPATIBLE).

SUBGRADE TO BE SLOPED
1" TO 2" HIGHER THAN WALKWAY
FOR DRAINAGE & ALLOW FOR
SETTLEMENT

1"-2"
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12' ±
TOP OF DIKE

ACCESS ROAD

SIDE SLOPE SLUMP AREA

SLUMP REPAIR DETAIL
SCALE: 1"=3'

NOTES: THIS DETAIL APPLIES TO PONDS THAT ARE BOTH FULLY LINED AND
PONDS THAT ARE ONLY SLOPE LINED, WHERE THE SLOPE HAS FAILED AND
SLUMPED.
--->SEE SPECIFICATIONS FOR GEOCONFINEMENT REQUIREMENTS.
1. REMOVE ROAD GRAVEL & ANCHOR TRENCH BACKFILL & SALVAGE
2. REMOVE AND DISPOSE OF EX. LINER
3. REMOVE SLUMPED SOIL AND COMPACT TO 95% S.P. AND REGRADE SLOPE

AS NECESSARY
4. INSTALL CELLULAR GEOCONFINEMENT SYSTEM AS REQUIRED BY

MANUFACTURER
5. BACKFILL CELLS WITH EXISTING ONSITE SOILS AS RECOMMENDED
6. REINSTALL ROAD GRAVEL AND BACKFILL ANCHOR TRENCH

REMOVE & SALVAGE ROAD GRAVEL &
ANCHOR TRENCH MATERIAL FOR REPLACEMENT

EX. LINER
2

1

NEW LINER INSTALLED OVER
CELLULAR GEOCONFINEMENT SYSTEM
(MIN. 2-IN. OF SOIL OVER GEOCELLS)

CELLULAR GEOCONFINEMENT SYSTEM
BACKFILLED w/EXIST. SOILS (SEE
INSTALLATION DETAILS IN SPECIFICATIONS)

RE-GRADED & COMPACTED SUBGRADE
SOILS

LINER & GEOCONFINEMENT SYSTEM
BACKFILLED IN ANCHOR TRENCH
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NOTES:
1. THE GEOCONFINEMENT SYSTEM SHALL BE INSTALLED AS DETAILED BELOW.
2. AN EQUIVALENT MATERIAL MAY BE USED WITH PRIOR APPROVAL FROM OWNER,
CONTRACTOR MUST SUBMIT FOR REVIEW & APPROVAL.
3. THE GEOWEB INFILL SHALL BE ON-SITE SOIL MATERIALS CONSISTING OF USCS
CLASSIFICATION CH (FAT CLAY W/SANDS) TO CL SOILS (LEAN CLAY W/SANDS)
4. CONTRACTOR TO CONSULT WITH MANUFACTURER FOR FULL INSTALLATION REQUIREMENTS.
5. OVERFILL THE GEOWEB GEOCONFINEMENT CELLS BY A MINIMUM OF 2-INCHES TO ALLOW
FOR SETTLEMENT AND PROTECTION OF THE OVERLYING POND LINER.
6. SEE SPECIFICATIONS FOR ALL REQUIREMENTS.

ESTIMATED GEOCONFINEMENT SLOPE REPAIR QUANTITIES

LOCATION APPROX. DIMENSIONS LOCATION
POND 19 72' W x 16' L BOTH SIDES OF KETTLE
POND 19 100' W x 16' L NE SLOPE, LOW END
POND 21 66' W x 18' L BOTH SIDES OF KETTLE
POND 21 100' W x 18' L NE SLOPE, LOW END
POND 22 20' W x 18' L EAST SIDE OF KETTLE
POND 24 50' W x 18' L BOTH SIDES OF KETTLE
POND 25 50' W x 18' L BOTH SIDES OF KETTLE
POND 46 50' W x 18' L BOTH SIDES OF KETTLE
POND 47 50' W x 18' L BOTH SIDES OF KETTLE
POND 48 50' W x 18' L BOTH SIDES OF KETTLE
POND 49 50' W x 18' L BOTH SIDES OF KETTLE

TOTAL 11,500 SQFT

Notes: Slope lengths include anchor trench length needed at top of slope.
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12' ±
TOP OF DIKE

ACCESS ROAD

EX. SUBGRADE
(GRADE, SHAPE & COMPACT

AS NECESSARY)

SIDE SLOPE LINER

GRAVEL RAMP - SIDESLOPE LINED PONDS
SCALE: 1"=4'

NOTE: THIS SECTION APPLIES TO SIDE SLOPE LINED PONDS #16-32 AND #46-49.
RAMPS ARE AT AN APPROX. SLOPE OF 1V:4H.

4±
1

SALVAGE ROAD BASE MATERIAL
& REINSTALL

SALVAGE GRAVEL RAMP MATERIAL
& REINSTALL

INSTALL GEOGRID MID-DEPTH
INTO GRAVEL RAMP

6"

6"

45 MIL RPE SMOOTH POND LINER

TEXTURED WALKWAY DETAIL
SCALE: 1"=4'

NOTES: 1. THIS DETAIL TO BE USED FOR ALL LINED PONDS, BOTH SLOPE LINED AND FULLY LINED.
2. A PANEL OF TEXTURED 45 MIL RPE CAN BE USED IN LIEU OF WELDING THE WALKWAY ONTO THE
SMOOTH POND LINER.  TEXTURED PANEL MUST BE WELDED TO ADJACENT SMOOTH PANELS AND
MEET ALL SPECIFICATION REQ'TS FOR SEAM CONTINUITY AND INSTALLATION QC.
3. MINIMUM ASPERITY HEIGHT OF 10 MIL REQUIRED FOR TEXTURED WALKWAYS.
4. MIN. WALKWAY WIDTHS SHALL BE 4-FEET WIDE NEAR THE KETTLE AND 6-FEET WIDE ON THE
SHALLOW END NEAR THE 3" PIPE INLET.

2
1

45 MIL RPE OR LLDPE TEXTURED
WALKWAY (SEE NOTE 4 FOR WIDTHS)

EXTRUSION WELD TEXTURED
WALKWAY AROUND ENTIRE PERIMETER

TOP ANCHOR TRENCH

TOP OF DIKE
ACCESS ROAD

BOTTOM ANCHOR TRENCH
(FOR SLOPE LINED PONDS ONLY)

BASE LINER FOR FULLY
LINED PONDS ONLY

EXAGGERATED TEXTURED ASPERITY HT.
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12' ±
TOP OF DIKE

ACCESS ROAD

SECTION A-A
PONDS 31-45 SOUTH SLOPE

SCALE: 1"=3'
NOTES:
1. THIS DETAIL APPLIES TO FULLY LINED PONDS 31-45 SOUTH END SLOPES WHERE THE SLOPE HAS SLUMPED & A NATURAL BENCH HAS FORMED

FROM WAVE ACTION.
2. REMOVE AND DISPOSE OF EX. LINER.
3. RE-GRADE SLOPE AS NECESSARY, NATURALLY FORMED BENCH TO REMAIN, COMPACT ALL SOILS TO 95% STANDARD PROCTOR.
4. INSTALL RPE POND LINER AS REQUIRED BY MANUFACTURER.
5. REINSTALL ROAD GRAVEL AND BACKFILL ANCHOR TRENCH.

REMOVE & SALVAGE ROAD GRAVEL &
ANCHOR TRENCH MATERIAL FOR
REPLACEMENT

2

1

EXISTING BENCH AS RESULT OF SOIL
SLUMP FROM WAVE ACTION.
REGRADE & COMPACT TO 95%
STANDARD PROCTOR.

VARIES 2'-5'

2'

2'

EXCAVATE & REPLACE ANCHOR
TRENCH SOILS

(MECH. COMPACT)

1'

EX. SUBGRADE
(GRADE, SHAPE &

COMPACT AS
NECESSARY)

MAINTAIN BENCH IN
SUBGRADE

8" X 24"  ECCENTRIC REDUCER 
WITH 8" FLEX FITTING
CONNECTED TO EXISTING
24" DRAIN LINE

WATER SUPPLY LINE
CONNECTED TO EXISTING

12"

APPROX. LOCATION OF
2" AIR LINE (SEE NOTE 3)

6" dia. PERFORATED
UNDERDRAIN PIPE

WIDE SWEEP
ELBOWS

ROUTE PIPE BENEATH STAIRS &
CORE THRU WALL, DAYLIGHT  4"

MIN. IN KETTLE DRAIN CANAL

CHECK VALVE

KETTLE PLAN VIEW
NOT TO SCALE

KETTLE PROFILE   1
                            11

6" dia. UNDERDRAIN PIPE

6" dia. UNDERDRAIN PIPE
TO BE CORED INTO WALL

USE LINK SEAL FOR PENETRATION

NOTE: UNDERDRAIN PIPE TO BE INSTALLED AT MIN. 0.5%, FIELD ADJUSTMENTS MAY BE
NECESSARY TO ROUTE PIPE BENEATH EX. STAIRWAY AND INTO KETTLE DRAIN CANAL.

ONE WAY
CHECK VALVE

NOT TO SCALE

KETTLE SECTION   2
                           11

6" dia. UNDERDRAIN PIPE

DAYLIGHT MIN. 4" INTO
KETTLE CANAL DRAINWAY

NOT TO SCALE
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