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STORM WATER POLLUTION CONTROL

PART I: GENERAL

1.1 GENERAL REQUIREMENTS
A. Implementation of Storm Water Pollution Prevention Plans (SW3P) 

described in Section 01055 -TPDES Requirement.
B. Installation and maintenance of storm-water pollution prevention 

structures:  diversion dikes, interceptor dikes, diversion swales, 
interceptor swales, down spout extenders, pipe slope drains, paved 
flumes and level spreaders.  Structures are used during construction and 
prior to final development of the site.

C. Filter Fabric Fences:
1. Type 1:  Temporary filter fabric fences for erosion and sediment 

control in non-channelized flow areas.
2. Type 2:  Temporary reinforced filter fabric fences for erosion and 

sediment control in channelized flow areas.
D. Straw Bale Fence.

1.2 REFERENCE STANDARDS
A. ASTM – American Society for Testing and Materials.

1. A36 – Standard Specification for Carbon Structural Steel.
2. D698 – Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 
(600 kN-m/m3)).

3. D3786 – Standard Test Method for Hydraulic Bursting Strength 
for Knitted Goods and Nonwoven Fabrics.

4. D4355 – Standard Test Method for Deterioration of Geotextiles 
from Exposure to Ultraviolet Light and Water (Xenon-Arc Type 
Apparatus).

5. D4491 – Standard Test Methods for Water Permeability of 
Geotextiles by Permittivity.

6. D4632 – Standard Test Method for Grab Breaking Load and 
Elongation of Geotextiles.

7. D4833 – Standard Test Method for Index Puncture Resistance 
of Geotextiles, Geomembranes, and Related Products.

8. D6382 – Standard Practice for Dynamic Mechanical Analysis 
and Thermogravimetry of Roofing and Waterproofing Membrane 
Material.

B. City of Friendswood Storm Water Management Plan manual.
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1.3 SYSTEM DESCRIPTIONS
A. Filter Fabric Fence Type 1 and Type 2:  Install to allow surface or channel 

runoff percolation through fabric in sheet-flow manner and to retain and 
accumulate sediment.  Maintain Filter Fabric Fences to remain in proper 
position and configuration at all times.

B. Straw Bale Fence:  Install to allow surface runoff percolation through 
straw in sheet-flow manner and to retain and accumulate sediment.  
Maintain Straw Bale Fence to remain in proper position and configuration 
at all times.

C. Interceptor Dikes and Swales:  Construct to direct surface or channel 
runoff around the project area or runoff from the project area into 
sediment traps.

D. Drop Inlet Baskets:  Install to allow runoff percolation through the basket 
and to retain and accumulate sediment.  Clean accumulation of sediment 
to prevent clogging and backups.

E. Sediment traps:  Construct to pool surface runoff from construction area 
to allow sediment to settle onto the bottom of trap.

1.4 SUBMITTALS
A. Submit manufacturer's literature for product specifications and 

installation instructions.
B. Submit manufacturers catalog sheets and other product data on 

geotextile or filter fabrics, outlet pipe, perforated riser and connectors.
C. Submit proposed methods, equipment, materials, and sequence of 

operations for storm-water pollution prevention structures.
D. Submit shop drawings for Drop Inlet Baskets.

PART II: PRODUCTS

2.1 AGREGATE MATERIALS
A. Use poorly graded cobbles with diameter greater than three inches (3 In) 

and less than five inches (5 In).
B. Provide clean cobbles and gravel consisting of crushed concrete or 

stone.  Use clean, hard crushed concrete or stone free from adherent 
coatings, salt, alkali, dirt, clay, loam, shale, soft or flaky materials, or 
organic matter.

C. Sediment Pump Pit Aggregate:  Use nominal two inch (2 In) diameter 
river gravel.

2.2 PIPE
A. Polyethylene culvert pipe or PVC sewer pipe in accordance with Section 

02220 – High Density Polyethylene (HDPE) Solid and Profile Wall Pipe 
and Section 02235 – Polyvinyl Chloride Pipe (PVC) or as shown on the 
Drawings.

B. Inlet Pipes:  Galvanized steel pipe in accordance with Section 02210 – 
Corrugated Metal Pipe (CMP) or as shown on the Drawings.

C. Standpipe for Sediment Pump Pits:  Galvanized round culvert pipe or 
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round PVC pipe, a minimum of twelve inch (12 In) and a maximum of 
twenty-four inch (24 In) diameter, perforate at six inch (6 In) to twelve 
inch (12 In) centers around circumference.

2.3 GEOTEXTILE FILTER FABRIC
A. Woven or nonwoven geotextile filter fabric made of either polypropylene, 

polyethylene, ethylene, or polyamide material, in continuous rolls of 
longest practical length.

B. Grab Strength:  one hundred pounds per square inch (100 psi) in any 
principal direction (ASTM D4632), Mullen burst strength > two hundred 
pounds per square inch (200 psi) (ASTM D3786), and equivalent opening 
size between fifty millimeters (50 mm) and one hundred forty millimeters 
(140 mm).

C. Furnish ultraviolet inhibitors and stabilizers for a minimum six months (6 
Mos) of expected usable construction life at temperature range of zero 
degrees Fahrenheit (0° F) to one hundred twenty degrees Fahrenheit 
(120° F).

D. Mirafi, Inc., Synthetic Industries, or equivalent.

2.4 FENCING
A. Wire Fencing:  Woven galvanized steel wire, fourteen (14) gauge by six 

inch (6 In) square mesh spacing, a minimum twenty-four inch (24 In) roll 
or sheet width of longest practical length.

B. Fence Stakes:  Nominal two inch by two inch (2 In x 2 In) moisture-
resistant treated wood or steel posts [min. of one and one-quarter pounds 
per linear foot (1.25 Lbs/Lf) and Brinell Hardness greater than one 
hundred forty (140)] with safety caps on top; length as required for a 
minimum eight inch (8 In) bury and full height of filter fabric.

2.5 DROP INLET BASKET
A. Provide steel frame members in accordance with ASTM A36.
B. Construct top frame of basket with two (2) short sides of two inch by two 

inch (2 In x 2 In) and single long side of one inch by one inch (1 In x 1 
In), one-eighth inch (1/8 In) angle iron.  Construct basket hangers of two 
inch by one-quarter inch (2 In x 1/4 In) iron bars.  Construct bottom frame 
of one inch by one-quarter inch (1 In x 1/4 In) iron bar or one- quarter 
inch (1/4 In) plate with center three inches (3 In) removed.  Use a 
minimum one-quarter inch (1/4 In) diameter iron rods or equivalent for 
sides of inlet basket.  Weld a minimum of fourteen (14) rods in place 
between top frame/basket hanger and bottom frame.  Exact dimensions 
for top frame and insert basket shall be determined based on dimensions 
of type of inlet being protected.

2.6 STRAW BALE
A. Straw:  Standard-baled agricultural hay bound by wire, nylon, or 

polypropylene rope.  Do not use jute or cotton binding.
B. Straw Bale Stakes (applicable where bales are on soil):  No. 3 (3/8 inch 
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diameter) reinforcing bars, deformed or smooth at Contractor's option, 
length as required for a minimum eighteen inch (18 In) bury and full 
height bales.

PART III: EXECUTION

3.1 PREPARATION, INSTALLATION AND MAINTAINANCE
A. Do not clear, grub or rough cut until erosion and sediment control 

systems are in place unless approved by the Project Manger to allow 
installation of erosion and sediment control systems, soil testing and 
surveying.

B. Maintain existing erosion and sediment control systems located within 
the project site until acceptance of the Project or until directed by the 
Project Manger to remove and discard existing system.

C. Regularly inspect and repair or replace damaged components of erosion 
and sediment control structures.  Unless otherwise directed, maintain 
erosion and sediment control structure until the project area stabilization 
is accepted.  Redress and replace granular fill at outlets as needed to 
replenish depleted granular fill.  Remove erosion and sediment control 
structures promptly when directed by the Project Manger.  

D. Remove and dispose sediment deposits at the designated spoil site for 
the Project.  

E. Prohibit equipment and vehicles from maneuvering on areas outside of 
dedicated right of way and easements for construction.  Immediately 
repair damage caused by construction traffic to erosion and sediment 
control structures.

3.2 SEDIMENT TRAPS
A. Install sediment traps so that surface runoff shall percolate through 

system in sheet flow fashion and allow retention and accumulation of 
sediment.

B. Inspect sediment traps after each rainfall, daily during periods of 
prolonged rainfall, and at a minimum once each week.  Repair or replace 
damaged sections immediately.

C. Use fill material for embankment.
D. Excavation length and height shall be as specified on the Drawings.  Use 

side slopes of two to one (2:1) or flatter.
E. Stone outlet sediment traps:

1. Maintain a minimum of six inches (6 In) between top of core 
material and top of stone outlet, a minimum of four inches (4 In) 
between bottom of core material and existing ground and a 
minimum of one foot (1 Ft) between top of stone outlet and top 
of embankment.

2. Embed cobbles a minimum of four inches (4 In) into existing 
ground for stone outlet.  Core shall be a minimum of one foot (1 
Ft) in height and in width and wrapped in triple layer of geotextile 
filter fabric.
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F. Sediment Basin with Pipe Outlet Construction Methods:  Install outlet 
pipe and riser as shown on the Drawings.

G. Remove sediment deposits when design basin volume is reduced by 
one-third (1/3) or sediment level is one foot (1 Ft) below principal spillway 
crest, whichever is less.

3.3 FILTER FABRIC FENCE CONSTRUCTION METHODS.
A. Fence Type 1:

1. Install stakes three feet (3 Ft) on center maximum and firmly 
embed a minimum eight inches (8 In) in soil.  If filter fabric is 
factory preassembled with support netting, then maximum 
support spacing is eight feet (8 Ft).  Install wood stakes at a slight 
angle toward the source of anticipated runoff.

2. Trench in the toe of the fence lines so the downward face of the 
trenches is flat and perpendicular to direction of flow.  V-trench 
configuration as shown on the Drawings may also be used.

3. Lay fabric along edges of trenches in longest practical 
continuous runs to minimize joints.  Make joints only at a support 
post.  Splice with a minimum six inch (6 In) overlap and seal 
securely.

4. Staple filter fabric to stakes at maximum three inches (3 In) on 
center.  Extend fabric a minimum eighteen inches (18 In) and a 
maximum thirty-six inches (36 In) above natural ground.

5. Backfill and compact trench.
B. Fence Type 2:

1. Layout fence same as for Type 1.
2. Install stakes at six feet (6 Ft) on center maximum and at each 

joint in wire fence, firmly embedded one foot (1 Ft) minimum, and 
inclined it as for Type 1.

3. Tie wire fence to stakes with wire at six inches (6 In) on center 
maximum.  Overlap joints a minimum one (1) bay of mesh.

4. install trench same as for Type 1.
5. Fasten filter fabric wire fence with tie wires at three inches (3 In) 

on center maximum.
6. Layout fabric same as for Type 1.  Fasten to wire fence with wire 

ties at three inches (3 In) on center maximum and, if applicable, 
to stakes above top of wire fence it as for Type 1.

7. Backfill and compact trench.
C. Attach filter fabric to wooden fence stakes spaced a maximum of six feet 

(6 Ft) apart or steel fence stakes spaced a maximum of eight feet (8 Ft) 
apart and embedded a minimum of twelve inches (12 In).  Install stakes 
at a slight angle toward source of anticipated runoff.

D. Trench in toe of filter fabric fence with spade or mechanical trencher so 
that downward face of trench is flat and perpendicular to direction of flow.  
A V-trench configuration may also be used.  Lay filter fabric along edges 
of trench.  Backfill and compact trench upon completion of Construction.

E. Filter fabric fence shall have a minimum height of eighteen inches (18 In) 
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and a maximum height of thirty-six inches (36 In) above natural ground.
F. Cut length of fence to minimize use of joints.  When joints are necessary, 

splice fabric together only at support post with a minimum six inch (6 In) 
overlap and seal securely.

G. Triangular Filter Fabric Fence Construction Methods:
1. Attach filter fabric to wire fencing, eighteen inches (18 In) on 

each side.  Provide a fabric cover and skirt with continuous 
wrapping of fabric.  Skirt should form continuous extension of 
fabric on upstream side of fence.

2. Secure triangular fabric filter fence in place using one (1) of the 
following methods:

a. Toe-in skirt six inches (6 In) with mechanically 
compacted material;

b. Weight down skirt with continuous layer of three inch (3 
In) to five inch (5 In) graded rock; or

c. Trench-in entire structure four inches (4 In).
3. Anchor triangular fabric filter fence structure and skirt securely in 

place using six inch (6 In) wire staples on two foot (2 Ft) centers 
on both edges and on skirt, or staked using eighteen inch (18 In) 
by three-eighths inch (3/8 In) diameter re-bar with tee ends.

4. Lap fabric filter material by six inches (6 In) to cover segment 
joints.  Fasten joints with galvanized shoat rings.

H. Reinforced Filter Fabric Barrier Construction Methods
1. Attach woven wire fence to fence stakes.
2. Securely fasten filter fabric material to wire fence with tie wires.
3. When used in swales, ditches or diversions, elevation of barrier 

at top of filter fabric at flow line location in channel shall be lower 
than bottom elevation of filter fabric at ends of barrier or top of 
bank, whichever is less, in order to keep storm water discharge 
in channel from overtopping bank.

4. Remove sediment deposits when silt reaches depth one-third 
(1/3) height of barrier or six inches (6 In), whichever is less.

3.4 DIKE AND SWALE
A. Unless otherwise indicated, maintain a minimum dike height of eighteen 

inches (18 In), measured from cleared ground at up slope toe to top of 
dike.  Maintain side slopes of two to one (2:1) or flatter.

B. Dike and Swale Stabilization:  When shown on the Drawings, place 
gravel lining three inches (3 In) thick and compacted into the soil or six 
inches (6 In) thick if truck crossing is expected.  Extend gravel lining 
across bottom and up both sides of swale a minimum height of eight 
inches (8 In) vertically, above bottom.  Gravel lining on dike side shall 
extend up the up slope side of dike a minimum height of eight inches (8 
In), measured vertically from interface of existing or graded ground and 
up slope toe of dike, as shown on the Drawings.

C. Divert flow from dikes and swales to sediment basins, stabilized outlets, 
or sediment trapping devices of types and at locations shown on the 
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Drawings.  Grade dikes and swales as shown on the Drawings, or, if not 
specified, provide positive drainage with a maximum grade of one 
percent (1%) to outlet or basin.

D. Carry out excavation for swale construction so that erosion and water 
pollution is minimal.  A minimum depth shall be one foot (1 Ft) and bottom 
width shall be four feet (4 Ft), with level swale bottom.  Excavation slopes 
shall be two to one (2:1) or flatter.  Clear, grub and strip excavation area 
of vegetation and root material.

3.5 DOWN SPOUT EXTENDER
A. Down spout extender shall have slope of approximately one percent 

(1%).  Use pipe diameter of four inches (4 In) or as shown on the 
Drawings.  

3.6 PIPE SLOPE DRAIN
A. Compact soil around and under drain entrance section to top of 

embankment in lifts appropriately sized for method of compaction 
utilized.

B. Inlet pipe shall have slope of one percent (1%) or greater.  Use pipe 
diameter as shown on the Drawings.

C. Top of embankment over inlet pipe and embankments directing water to 
pipe shall be at least one foot (1 Ft) higher at all points than top of inlet 
pipe.

D. Pipe shall be secured with hold-down grommets spaced ten feet (10 Ft) 
on centers.

E. Place riprap apron with a depth equal to pipe diameter with two to one 
(2:1) side slopes.

3.7 PAVED FLUME
A. Compact soil around and under the entrance section to top of the 

embankment in lifts appropriately sized for method of compaction 
utilized.

B. Construct subgrade to required elevations.  Remove and replace soft 
sections and unsuitable material.  Compact subgrade thoroughly and 
shape to a smooth, uniform surface.

C. Construct permanent paved flumes in accordance with the Drawings.
D. Remove sediment from riprap apron when sediment has accumulated to 

depth of one foot (1 Ft).

3.8 LEVEL SPREADER
A. Construct level spreader on undisturbed soil and not on fill.  Ensure that 

spreader lip is level for uniform spreading of storm runoff.
B. Maintain at required depth, grade, and cross section as specified on the 

Drawings.  Remove sediment deposits as well as projections or other 
irregularities which shall impede normal flow.
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3.9 INLET PROTECTION BARRIER
A. Place sandbags and filter fabric fences at locations shown on the SW3P.

3.10 DROP INLET BASKET CONSTRUCTION METHODS
A. Fit inlet insert basket into inlet without gaps around insert at locations 

shown on the SW3P.
B. Support for inlet insert basket shall consist of fabricated metal as shown 

on the Drawings.
C. Push down and form filter fabric to shape of basket.  Use sheet of fabric 

large enough to be supported by basket frame when holding sediment 
and extend at least six inches (6 In) past frame.  Place inlet grates over 
basket/frame to serve as fabric anchor.

D. Remove sediment deposit after each storm event and whenever 
accumulation exceeds one inch (1 In) depth during weekly inspections.

3.11 STRAW BALE FENCE CONSTRUCTION METHODS
A. Place bales in row with ends tightly abutting adjacent bales.  Place bales 

with bindings parallel to ground surface.
B. Embed bale in soil a minimum of four inches (4 In).
C. Securely anchor bales in place with Straw Bale Stakes driven through 

bales a minimum of eighteen inches (18 In) into ground.  Angle first (1st) 
stake in each bale toward previously laid bale to force bales together.

D. Fill gaps between bales with straw to prevent water from channeling 
between bales.  Wedge carefully in order not to separate bales.

E. Replace with new straw bale fence every two months (2 Mos) or as 
required by the Project Manager.

3.12 BRUSH BERM CONSTRUCTION METHODS
A. Construct brush berm along contour lines by hand placing method.  Do 

not use machine placement of brush berm.
B. Use woody brush and branches having diameter less than two inches (2 

In) with six inches (6 In) overlap.  Avoid incorporation of annual weeds 
and soil into brush berm.

C. Use a minimum height of eighteen inches (18 In) measured from top of 
existing ground at upslope toe to top of berm.  Top width shall be twenty-
four (24) inches minimum and side slopes shall be two to one (2:1) or 
flatter.

D. Embed brush berm into soil a minimum of four inches (4 In) and anchor 
using wire, nylon or polypropylene rope across berm with a minimum 
tension of fifty pounds (50 Lbs).  Tie rope securely to eighteen inch (18 
In) by three-eighths inch (3/8 In) diameter rebar stakes driven into ground 
on four foot (4 Ft) centers on both sides of berm.

3.13 STREET AND SIDEWALK CLEANING
A. Keep areas clean of construction debris and mud carried by construction 

vehicles and equipment.  If necessary, install stabilized construction exits 
at construction, staging, storage, and disposal areas.
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B. In lieu of or in addition to stabilized construction exits, shovel or sweep 
pavements as required to keep areas clean.  Do not waterhose or sweep 
debris and mud off street into adjacent areas, except, hose sidewalks 
during off-peak hours, after sweeping.

3.14 WASTE COLLECTION AREAS
A. Prevent water runoff from passing through waste collection areas, and 

prevent water runoff from waste collection areas migrating outside 
collection areas.

3.15 EQUIPMENT MAINTENANCE AND REPAIR
A. Confine maintenance and repair of construction machinery and 

equipment to areas specifically designated for that purpose, so fuels, 
lubricants, solvents, and other potential pollutants are not washed 
directly into receiving streams or storm water conveyance systems.  
Provide these areas with adequate waste disposal receptacles for liquid 
and solid waste.  Clean and inspect maintenance areas daily.

B. Where designated equipment maintenance areas are not feasible, take 
precautions during each individual repair or maintenance operation to 
prevent potential pollutants from washing into streams or conveyance 
systems.  Provide temporary waste disposal receptacles.

3.16 VEHICLE/EQUIPMENT WASHING AREAS
A. Install wash area (stabilized with coarse aggregate) adjacent to stabilized 

construction exit(s), as required to prevent mud and dirt run-off.  Release 
wash water into drainage swales or inlets protected by erosion and 
sediment controls.  Build wash areas and install gravel or rock base 
beneath wash areas.

B. Wash vehicles only at designated wash areas.  Do not wash vehicles 
such as concrete delivery trucks or dump trucks and other construction 
equipment at locations where runoff flows directly into watercourses or 
storm water conveyance systems.

C. Locate wash areas to spread out and evaporate or infiltrate wash water 
directly into ground, or collect runoff in temporary holding or seepage 
basins.

3.17 WATER RUNOFF AND EROSION CONTROL
A. Control surface water, runoff, subsurface water, and water from 

excavations and structures to prevent damage to the Work, the site, or 
adjoining properties.

B. Control fill, grading and ditching to direct water away from excavations, 
pits, tunnels, and other construction areas, and to direct drainage to 
proper runoff courses to prevent erosion, sedimentation or damage.

C. Provide, operate, and maintain equipment and facilities of adequate size 
to control surface water.

D. Dispose of drainage water to prevent flooding, erosion, or other damage 
to the site or adjoining areas.  Follow environmental requirements.
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E. Retain existing drainage patterns external to the site by constructing 
temporary earth berms, sedimentation basins, retaining areas, and 
temporary ground cover as required to control conditions.

F. Plan and execute construction and earth work to control surface drainage 
from cuts and fills, and from borrow and waste disposal areas, to prevent 
erosion and sedimentation.

1. Hold area of bare soil exposed at one (1) time to a minimum.
2. Provide temporary controls such as berms, dikes, and drains.

G. Construct fill and waste areas by selective placement to eliminate surface 
silts or clays which shall erode.

H. Inspect earthwork periodically to detect start of erosion.  Immediately 
apply corrective measures as required to control erosion.

I. Dispose of sediments offsite, not in or adjacent to streams or floodplains, 
nor allow sediments to flush into streams or drainage ways.  Assume 
responsibility for offsite disposal location.

J. Unless otherwise indicated, compact embankments, excavations, and 
trenches by mechanically blading, tamping, and rolling soil in a maximum 
of eight inch (8 In) layers.  Provide compaction density at a minimum 
ninety-five percent (95%) Standard Proctor ASTM D698-78 density.  
Make at least one (1) test per five hundred cubic yards (500 Cy) of 
embankment.

K. Do not maneuver vehicles on areas outside of dedicated rights-of-way 
and easements for construction.  Immediately repair damage to erosion 
and sedimentation control systems caused by construction traffic.

L. Do not damage existing trees intended to remain.

3.18 REMOVAL OF CONTROLS
A. Remove erosion and sediment controls when the site is finally stabilized 

or as directed by the Project Manager.

END OF SECTION


