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POND CONSTRUCTION

Topsoil Stripping
The pond construction limits will be staked by Martenson & Eisele,  Inc.  The contractor shall strip the area free of topsoil and

stockpile at locations as indicated on the Erosion Control Plan.

Unclassified Excavation
Unclassified excavation shall include the removal and disposal of all materials encountered in the excavation for the ponds other than

specific materials which have been classified and bid upon as a separate bid item for this project.  When excavating for the ponds, the

excavation limits shall be the limits per the pond construction plans.

Fine Grading
Fine grading shall consist of shaping and compacting the total cross section and limits of the ponds according to the typical cross

section illustrated on the plans.  Fine Grading shall include the grading of the spillway.  All costs associated shall be included in the

unit price bid.

Clay Liner and Pond Berm
The City of Appleton requires that storm water ponds be entirely clay lined.  The following items are the criteria for the construction

of the clay liner and pond berm.

Properties

 Permeability: 1 x 10-7 cm/sec or less.

 Grain Size: P200 content 50% by weight or greater.  Larger than 2 in. in longest dimension shall be removed.

 Clay Content: 25% by weight or greater (0.02mm).

 Liquid Limit: 25% or greater.

 Plasticity Index: 10 or greater.

 Free of stones and inclusions of other soil types larger than 2 in. in largest dimension.

 Non-organic soil classified as CL or CH by United Soil Classification System.

Clay Placement
1. Do not place clay until sub-grade elevation is documented and approved by Engineer.

2. Shape sub-grade to provide specified clay thickness smooth and free from loose stones.

3. Placement

a. Place in 8" loose lifts perpendicular to slope, in designated thickness shown on Drawings.

b. Maximum Compacted Lift Thickness: 6" but not greater than depth of sheepsfoot.

c. Tolerance: Maximum acceptable variation for each lift thickness is 1".

d. Place clay as backfill material for outlet structure and associated piping within pond berm.

4. Compaction:

a. Minimum Compaction: 90% of dry density, ASTM D1557 Modified Proctor.

b. Maximum Permeability: 1 x 10 -7 cm/sec, laboratory falling head permeability test.

5. Material distribution and gradation throughout clay material shall be free from lenses, pockets, streaks or layers of material

differing substantially in texture or gradation from surrounding material.  Blend clay prior to compaction.  Prevent sand or other soil

types from mixing into clay or forming seams.

6. Uniformly distribute moisture and disc each lift of clay material prior to compaction.  Dry clay material too wet to obtain desired

density, proper moisture content.  Do not place clay at moisture content less than optimum as defined by ASTM D1557.  No

additional payment will be made for drying clay materials.

7. Place layers of clay to form continuous monolithic material.  Condition excessively dry or wet soil before placement of additional

lifts.  Knead each lift into previously placed lift with sheepsfoot roller, or similar kneading type compactor.

8. Construct sidewall liners in lifts parallel to side slope.

9. Protect buried pipes, and similar installations when constructing overlying portions of liner system or pond berm.

10. Do not place clay when air temperature is below of 32 F, unless CONTRACTOR can demonstrate fill material temp. is above

freezing.

11. Install clay liner in accordance with Drawings.

Field Quality Control
1. General Testing Requirements

a. Construction quality control testing will be performed throughout project by the Contractor's geotechnical soil engineer.

b. Test locations shall be selected at random be the Contractor's geotechnical soil engineer.  CONTRACTOR shall assist in

testing.

c. Testing frequency for construction quality control shall be as indicated below by OWNER or ENGINEER

2. Initial Sampling

a. Contractor shall assist geotechnical soil engineer in collecting two representative bulk samples within 7 days of receiving

Notice to Proceed, or as weather permits after  that week, of import clay borrow location and onsite clay material.

b. Test to be performed on each bulk sample collected and tested by geotechnical soil engineer shall include:

1. Grain size Analysis (ASTM D422).

2. Atterberg Limits (ASTM D422).

3. Constant Head Permeability Test (ASTM D5084).

4. Modified Proctor Compaction Test (ASTM D1557, Method D).

3.   Compaction:

a. Contractor's geotechnical soil engineer will perform one compaction test per each 200 CY on in-place material.

b. Degree of Compaction: 90% Modified Proctor, ASTM D1557, Method D

4.   Thickness Verification:

a. Thickness of clay liner shall be verified by surveying sub-grade elevation and surveying elevation of clay surface, after

completion of testing of in-place clay.  Survey will be performed by OWNER's retained ENGINEER .

5.  Final Acceptance of Surface:
a.   Thickness of clay liner and surface elevations shall conform to Drawings.
b.   Finish surface with smooth-drum roller.
c.   Assist geotechnical soil engineer in collecting minimum of four in-place clay liner samples (Shelby Tube Method) per pond.  Test to

be performed by Contractor's geotechnical soil engineer on each tube.
1.  Dry Density.
2.  Atterberg Limits (ASTM D4318).
3.  Grain Size Analysis (ASTM D422).
4.  Constant Head Permeability (ASTM D5084).

d. Rework areas that fail testing as follows:
1.  Define rework area.
2.  Disc.
3.  Condition soil for moisture content.
4.  Compact.
5.  Retest.

e. Notify OWNER and ENGINEER when area(s) are ready for retest.
f. Areas that fail testing shall have material removed and replaced at no cost to OWNER

Excess Material
1. Clay material not suitable for backfilling and excess material shall be hauled offsite, to location specified by OWNER.

Geo-textile Fabric
The geo-textile fabric for under the riprap shall consist of Type "R" porous non-woven fabric with multiple layers of randomly arranged
fibers.  The Engineer shall inspect fabric prior to placement of riprap and during placement of riprap.  Damaged filter fabric shall be
replaced at Contractor's expense.

Manufacturers
 Mirafi 140N by Mirafi, Inc.
 Typar 3401 by Dupont
 Supac 5P by Phillips Fibers Corporation
 Propex 4545 by Amoco Fabrics Company

Riprap
The Contractor shall trim and shape the bed for the fabric prior to the placement of the riprap as indicated on the plan. The riprap shall be
clean washed medium riprap.

All equipment, labor, and materials used to install and maintain the riprap shall be included in the unit price bid for Medium Rip-Rap & Type
R Filter Fabric, square  yards.

Outlet Structure/Piping/Etc.
Construction of the Outlet Structures with trash guards, pipe, concrete apron endwalls with trash guard, and spillways shall be in accordance
with the details on the plans.  All costs associated with the supply, installation and construction of all items involved with the outlet
structures, pipe, concrete apron endwalls, and spillways shall be included in the price bid.

Restoration
The Contractor shall seed, fertilize and erosion control mat the pond only above the normal water surface.

Erosion Control Vegetative Mat
The area above the normal water surface shall be matted with Class I, Type A Curlex, or equal, erosion control vegetative mats as listed in
the Product Acceptability List (PAL) for Multi-Model Applications published by the Wisconsin Department of Transportation, current
edition.

Topsoil
Topsoil shall conform to the requirements of the Wisconsin Department of Transportation Standard Specifications for Highway and
Structure Construction, 2003 Edition, Section 625.

Restoration
Restoration of the pond and disturbed areas shall be in accordance with the WDOT 2016 Standard Specifications for Highway Construction.
Seeding: Seed Mixtuer NO. 40 per Section 629.
Mulch(For disturbed areas only/not pond): Mulching shall comply with Method-C per Section 627.

POND DETAIL SHEET
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CONST. ENTRANCE

NTS

TRACKING PAD:

SILT FENCE DETAIL

NTS

1

C402

2

C402

FIGURE 1. INLET PROTECTION TYPES A, B, C AND D

TECHNICAL STANDARD No.

NOT TO SCALE

1060

08/2014

REVISION DATE

NOTES:

1. TAPER BOTTOM OF BAG TO MAINTAIN THREE INCHES OF CLEARANCE

BETWEEN THE BAG AND THE STRUCTURE, MEASURED FROM THE

BOTTOM OF THE OVERFLOW OPENINGS TO THE STRUCTURE WALL.

2. GEOTEXTILE FABRIC TYPE FF FOR FLAPS, TOP AND BOTTOM OF

OUTSIDE OF FILTER BAG.  FRONT, BACK, AND BOTTOM OF FILTER BAG

BEING ONE PIECE.

3. FRONT LIFTING FLAP IS TO BE USED WHEN REMOVING AND

MAINTAINING FILTER BAG.

4. SIDE FLAPS SHALL BE A MAXIMUM OF TWO INCHES LONG.  FOLD THE

FABRIC OVER AND REINFORCE WITH MULTIPLE STITCHES.

5. FLAP POCKETS SHALL BE LARGE ENOUGH TO ACCEPT WOOD 2" x 4".

THE REBAR, STEEL PIPE, OR WOOD SHALL BE INSTALLED IN THE REAR

FLAP AND SHALL NOT BLOCK THE TOP HALF OF THE CURB FACE

OPENING.

MAINTENANCE NOTES:

1. WHEN REMOVING OR MAINTAINING INLET PROTECTION, CARE SHALL BE

TAKEN SO THAT THE SEDIMENT TRAPPED IN THE FABRIC DOES NOT

FALL INTO THE STRUCTURE.  MATERIAL THAT HAS FALLEN INTO THE

INLET SHALL BE IMMEDIATELY REMOVED.

4" x 6" OPENINGS w/

ROUNDED CORNERS

SHALL BE HEAT CUT

(ONE HOLE ON EACH OF

THE FOUR SIDES)

(

M

I

N

)

INLET PROTECTION

TYPE D

CAN BE INSTALLED IN INLETS

WITH OR WITHOUT CURB BOXES

MINIMUM DOUBLE STITCHED

SEAMS ALL AROUND SIDE

PIECES AND ON FLAP POCKETS

TYPE FF GEOTEXTILE FABRIC

(FRONT, BACK, AND BOTTOM

TO BE A SINGLE PIECE OF FF

FABRIC)

USE REBAR, STEEL

PIPE, OR 2" x 4" FOR

REMOVAL

INLET PROTECTION

TYPE C

WITH CURB BOX

WOOD 2" x 4" EXTENDS 8"

BEYOND GRATE WIDTH ON

BOTH SIDES, SECURE TO

GRATE w/ PLASTIC TIES

FLAP POCKET

(SEE NOTE #5)

INLET PROTECTION

TYPE B

WITHOUT CURB BOX

TYPE FF GEOTEXTILE FABRIC

(EXTEND FABRIC A MINIMUM OF 10"

AROUND GRATE PERIMETER FOR

MAINTENANCE OR REMOVAL)

TYPE FF GEOTEXTILE

FABRIC (ATTACHED TO

2" x 4" STAKES AND

CROSS BRACING)

NLET WITH OR

WITHOUT GRATE

FABRIC TO BE TRENCHED

TO DEPTH OF 6.0" (MINIMUM)

INLET GRATE

TYPE FF GEOTEXTILE

FABRIC

2" x 4" STAKE AND

CROSS BRACING

INLET PROTECTION

TYPE A

TAPER BOTTOM OF BAG

TO MAINTAIN 3.0"

SEPARATION BETWEEN

THE BAG AND THE

STRUCTURE AT THE

OVERFLOW HOLES.

TYPE FF GEOTEXTILE FABRIC

(EXTEND FABRIC A MINIMUM

OF 10" AROUND GRATE

PERIMETER FOR

MAINTENANCE OR REMOVAL)

SIDE FLAP

(SEE NOTE #4)

FRONT LIFTING FLAP

(SEE NOTE #3)

LENGTH AND WIDTH DIMENSIONS

SHALL BE PER PLAN

WISCONSIN

DNR

INLET PROTECTION DETAIL

NTS

3

C402

FIGURE 3. INLET PROTECTION TYPE D-HR

NOTES:

1. TAPER BOTTOM OF BAG TO MAINTAIN THREE INCHES OF CLEARANCE

BETWEEN THE BAG AND THE STRUCTURE, MEASURED FROM THE BOTTOM OF

THE OVERFLOW OPENINGS TO THE STRUCTURE WALL.

2. GEOTEXTILE FABRIC, TYPE FF FOR FLAPS AND TOP HALF OF FILTER BAG.

GEOTEXTILE FABRIC, TYPE HR FOR BOTTOM HALF OF FILTER BAG WITH

FRONT, BACK, AND BOTTOM BEING ONE PIECE.

3. FRONT LIFTING FLAP IS TO BE USED WHEN REMOVING AND MAINTAINING

FILTER BAG.

4. SIDE FLAPS SHALL BE A MAXIMUM OF TWO INCHES LONG.  FOLD THE FABRIC

OVER AND REINFORCE WITH MULTIPLE STITCHES.

5. FLAP POCKETS SHALL BE LARGE ENOUGH TO ACCEPT WOOD 2" x 4".  THE

REBAR, STEEL PIPE, OR WOOD SHALL BE INSTALLED IN THE REAR FLAP AND

SHALL NOT BLOCK THE TOP HALF OF THE CURB FACE OPENING.

MAINTENANCE NOTES:

1. WHEN REMOVING OR MAINTAINING INLET PROTECTION, CARE SHALL BE

TAKEN SO THAT THE SEDIMENT TRAPPED IN THE FABRIC DOES NOT

FALL INTO THE STRUCTURE.  MATERIAL THAT HAS FALLEN INTO THE

STRUCTURE SHALL BE IMMEDIATELY REMOVED.

TECHNICAL STANDARD No.

NOT TO SCALE

1060

08/2014

REVISION DATE

4" x 6" OPENINGS w/

ROUNDED CORNERS

SHALL BE HEAT CUT.

(ONE HOLE ON EACH OF

THE FOUR SIDES.)

USE REBAR, STEEL

PIPE OR 2" x 4" FOR

REMOVAL

TYPE HR GEOTEXTILE FABRIC

(SEE NOTE #2)

TYPE FF GEOTEXTILE FABRIC

(SEE NOTE #2)

FRONT LIFTING FLAP

(SEE NOTE #3)

SIDE FLAP (TYP.)

(SEE NOTE #4)

LENGTH AND WIDTH DIMENSIONS

SHALL BE PER PLAN

FLAP POCKET

(SEE INSET)

(SEE NOTE #5)

FLAP POCKET

(SEE NOTE #5)

OVERFLOW  OPENING

(FOR INLETS w/ CURB

BOXES)

REBAR

(OR EQUIVALENT)

(MINIMUM)

(

M

I

N

)

TAPER BOTTOM OF BAG

TO MAINTAIN 3.0"

SEPARATION BETWEEN

THE BAG AND THE

STRUCTURE AT THE

OVERFLOW HOLES.

CAN BE INSTALLED IN INLETS

WITH OR WITHOUT CURB BOXES

INLET PROTECTION DETAIL TYPE D-HR

NTS

5

C402

FIGURE 2. INLET PROTECTION TYPE D-M

NOTES:

1. TAPER BOTTOM OF BAG TO MAINTAIN THREE INCHES OF CLEARANCE BETWEEN THE

BAG AND THE STRUCTURE, MEASURED FROM THE BOTTOM OF THE OVERFLOW

OPENINGS TO THE STRUCTURE WALL.

2. GEOTEXTILE FABRIC TYPE FF FOR FLAPS, TOP AND BOTTOM OF OUTSIDE OF FILTER

BAG.  FRONT, BACK, AND BOTTOM OF FILTER BAG BEING ONE PIECE.

3. FRONT LIFTING FLAP IS TO BE USED WHEN REMOVING AND MAINTAINING FILTER BAG.

4. SIDE FLAPS SHALL BE A MAXIMUM OF TWO INCHES LONG.  FOLD THE FABRIC OVER

AND REINFORCE WITH MULTIPLE STITCHES.

5. FLAP POCKETS SHALL BE LARGE ENOUGH TO ACCEPT WOOD 2" x 4".  

TECHNICAL STANDARD No.

NOT TO SCALE

1060

08/2014

REVISION DATE

4" x 6" OPENINGS w/

ROUNDED CORNERS

SHALL BE HEAT CUT

(ONE HOLE ON EACH OF

THE FOUR SIDES)

USE REBAR, STEEL

PIPE, OR 2" x 4" FOR

REMOVAL

TYPE FF GEOTEXTILE FABRIC

(FRONT, BACK, AND BOTTOM

TO BE A SINGLE PIECE OF FF

FABRIC)

FRONT LIFTING FLAP

(SEE NOTE #3)

SIDE FLAP (TYP.)

(SEE NOTE #4)

LENGTH AND WIDTH DIMENSIONS

SHALL BE PER PLAN

CAN BE INSTALLED IN INLETS

WITH OR WITHOUT CURB BOXES

FLAP POCKET

(SEE INSET #2)

(SEE NOTE #5)

FLAP POCKET

(SEE NOTE #5)

OVERFLOW  OPENING

(FOR INLETS w/ CURB

BOXES)

REBAR

(OR EQUIVALENT)

(SEE NOTE #5)

STITCHED IN ALL FOUR

CORNERS

TYPE DF OR TYPE R

GEOTEXTILE FABRIC

INTERIOR FLAP STITCHING

12 INCH TYPE FF FABRIC FLAPS

INSIDE ALL FOUR SIDES

STITCHED ONLY ON TOP

REPLACEABLE FILTER

INSET #2

INSET #1

REPLACEABLE

INTERIOR FILTER

INTERIOR FLAP STITCHING

TAPER BOTTOM OF BAG

TO MAINTAIN 3.0"

SEPARATION BETWEEN

THE BAG AND THE

STRUCTURE AT THE

OVERFLOW HOLES

SEE INSET #1 FOR

REPLACEABLE

INTERIOR FILTER

MAINTENANCE NOTES:

1. WHEN REMOVING OR MAINTAINING INLET PROTECTION, CARE SHALL BE

TAKEN SO THAT THE SEDIMENT TRAPPED IN THE FABRIC DOES NOT

FALL INTO THE STRUCTURE.  MATERIAL THAT HAS FALLEN INTO THE

STRUCTURE SHALL BE IMMEDIATELY REMOVED.

SEE INSET #1 FOR

FILTER DIMENSIONS

WISCONSIN

DNR

INLET PROTECTION DETAIL TYPE D-M

NTS

4

C402

SANDBAG CULVERT PIPE DITCH CHECK

NTS

6

C402

DEWATERING DETAIL

NTS

7

C402

TYPES A,B,C, & D



SEDIMENT LOG INLET PROTECTION

NTS

3

C403

SEDIMENT LOG CHANNEL DITCH CHECK

NTS

4

C403

CURLEX   CLASS II, TYPE A

E.C. MAT INSTALLATION DETAIL

AMERICAN EXCELSIOR COMPANY

E.C. MAT INSTALLATION DETAIL

AMERICAN EXCELSIOR COMPANY

CURLEX   CLASS I, TYPE B

2

C403

1
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EROSION CONTROL DETAILS
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PARKING AREAS (LIGHT DUTY)
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C501

CIRCULATION AREAS & DRIVES
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C501

(HEAVY DUTY)

TYPICAL SIDEWALK SECTION

NTS

4

C501

HEAVY DUTY AREA: CONCRETE PAVEMENT

NTS

3

C501

18" CONCRETE CURB & GUTTER

NTS

5

C501

CONCRETE CURB & GUTTER

NTS

6

C501

18" REJECT

SIDEWALK DETAIL

C501
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PARKING LOT STRIPING
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1

ACCESSIBLE SIGN DETAIL

NTS

2
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YARD DRAIN DETAIL

NTS

3

C502

STORM SEWER PRE-CAST MANHOLE

5

C502

5' UNDER-DRAIN OUT OF EACH INLET IF

NO FOUNDRY SAND ENCOUNTERED.

SANITARY CLEANOUT DETAIL

NTS

C502

4

DETECTABLE WARNING SURFACE DETAIL

NTS

6

C502

 REFLECTED PLAN

 SECTION A-A

 SECTION B-B

 PLAN

A

A

BB

2.62b

CONCRETE RESTORATION - WALKWAY RAMP

NTS

7
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LIND-1 ARBP-15
TOTAL ALONG FRONTAGE

CRAH-1

MAPC-2

MAPC-1

MAPC
JUNA

JUNA

PLSC

BURN

BURN

PLSC(2)

BURN(2)

JUNA(2)

LIND-1

JUNA

JUNA

PLSC

BURN

BURN

SPIG(4) SPIG(3)BARB(4)

REMOVE
EXISTING
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