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SURFACE RUNOFF CONTROL

1.0 INTRODUCTION

1.1 Purpose

The following report describes the final design of a surface
runoff control system for the Freeman Chemical Corporation's
(FCC) manufacturing facilities in Saukville, Wisconsin. The
surface runoff control system is part of a comprehensive plan
to control pollution by preventing runoff from all active
areas on site from seeping into th^ ground, draining offsite
or onto non-paved areas, or draining directly to the Milwaukee
River via the existing storm sewer. The surface runoff system
that will be described in this report includes concrete pads
in all active areas of the property, surface trenches to
collect the runoff from the-roofs and pads and a conveyance
sewer system to route the runoff to a storage/retention facil-
ity. Each element of the system will be described in detail
in the following sections of the report.

1.2 General Design Considerations

The design criteria for the surface runoff collection and
conveyance system is based upon the 10 year, 24 hour duration
rainfall of 3.8 inches over the entire 175,000 square foot
drainage area. The system will be capable of conveying the
resulting runoff volume to a storage/retention basin without
system back-ups or overflows onto the non-paved portions of
the drainage area. The surface drainage system will also
provide for spill containment since the collection system can
be manually closed to the storm sewer conveyance pipes using
valves or gates at the inlets.

The retention facility is sized according to the criterion
that 100,000 gallons will be capable of containing all rain
storms of one inch or less and the first flush of all storms
greater than one inch. Sufficient buffer capacity is available
to handle any future expansion needs.

2.0 SURFACE RUNOFF AND GROUNDWATER INFILTRATION CONTROL

2.1 Description of Existing Site Drainage

Existing drainage conditions at the FCC are as shown in
Figure 1. Existing pavement is shown by the dotted areas,
while existing buildings are shown as numbered areas. For
ease of description, the area comprised of buildings 1, 2, 3,
4, 5, 6, 10 and 11 will be referred to as the North Processing
Complex and that comprised of buildings 16, 17, 18, 19, 20, ^7
and 55 shall be referred to as the South Processing Complex.
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As can be seen from the contour lines of Figure 1, the area
around the North and South•Processing Complexes is generally
flat at an elevation of approximately 771.50 feet. From the
processing complexes to the west property line, the topography
drops off slightly to approximately 771.30 feet west of the
North Processing Complex, 771.20 feet' west of the South
Processing Complex and approximately 770.20 at the southwest
comer of the property. From the Processing Complexes to the
east, the topography drops off quickly at an average slope of
approximately 2 percent to the large depression at the south-
east comer of the property. The overall change in surface
elevation from the west side o-f the property near the
Processing Complexes to the east side of the property at the
large natural depression is approximately 14 feet.

Present drainage in the area of the two Processing Complexes
is away from the buildings in all directions. To the west and
the south, runoff drains naturally off the property. The north
side of the north Processing Complex has its drainage away
from the buildings, but the overall drainage is poor with much
of the rainfall ponding on the surface. From the Processing
Complexes to the east, drainage follows the natural topography
with the majority of the runoff from all property east of the
Processing Complexes draining to the natural depression at the
southeast corner of the plant. All roof areas on the property
currently drain to the ground surface directly or via roof
gutters and downspouts. A manmade earthen berm to the south
and east of this depression prevents runoff from draining off
the property. An inlet to the storm sewer placed at the
center of the depression at an elevation of 757.17 feet drains
runoff to a 24 inch diameter storm sewer which discharges to
the Milwaukee River approximately 400 feet east of the Freeman
property.

2.2 Proposed Site Drainage

2.2.1 Description

The proposed site drainage is shown in Figure 2. The
drainage design is based on so-called "active" areas on the
site. Active areas are those where handling, transport or
storage of chemicals, or other materials routinely takes
place. Consideration has also been given to those areas
which will be active in the foreseeable future due to
changes in building layouts and the placement of the tank
farm. The primary design objective for this site drainage
system was to prevent runoff from all active areas from
seeping into the ground, draining off site or onto non-
paved areas, or draining directly to the Milwaukee River
via the existing storm sewer.
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The proposed site drainage system consists of concrete
pavement in all active -areas with all joints and cracks
sealed with a chemically resistant compound. The storm
water runoff from pavement in the active areas will drain
to a collection system of in-ground prefabricated trenches,
which discharge to catch basins. From the catch basins the
flow shall discharge into manholes and into a storm sewer
conveyance system which routes the flow to a storm water
retention basin. This basin is to be located at the south-
east corn ar of the property in the.,area of the natural
depression as shown in Figure 2. Several areas on the
property where the possibility of large volume spills
exists, will be provided with spill containment structures.
These structures will include normally-closed valve connec-
tions to the conveyance sewer system. These valves must be
manually opened to discharge the accumulated storm water to
the water retention basin. The elements of the proposed
site drainage system as described above are explained in
detail in the following sections of this report.

2.2.1.1 Pavement

Concrete pavement in all active areas of the site
provides an impervious surface to prevent spills or
storm water from seeping into the ground. A concrete
surface also provides a medium for clean-up of material
or chemical spills as well as a means for routing storm
water to the collection system trenches. The pavement
in active areas should provide a smooth surface free of
open cracks and at a slope which provides for routing
of storm water to the collection system trenches.

2.2.1.1.1 New Pavement

New concrete pavement wilt be installed in all
designated active areas that presently are gravel.
New pavement will also be included in all active
areas where the existing pavement does not provide
the desired drainage characteristics and is con-
sidered beyond repair. All new pavement shall be
designed for a HS-20 wheel load capacity.

2.2.1.1.2 Repair of Existing Pavement

In active areas where existing pavement does not
meet all of the desired drainage characteristics
but is amenable to repair, repairs will be made by
one or both of the following methods.

The first method is that of joint and crack repair.
Since joints and cracks can provide a conduit for
runoff and chemical spills to seep into the ground,



they will be filled with Ceilcote EJ-3, which is a
compound that upon application is chemically cured
to a rubbery state and which provides resistance to
those chemicals which may be spilled or contained
in the storm water runoff. Application of this
material will take place by first thoroughly clean-
ing out the cracks using an air wand. Next the
cracks will be filled with a granular filler
material to a point approximately 1/4 inch to 1/2
inch from the surface. The pourable Ceilcote
product is then applied to fill up the crack.
Existing joints will be sealed in much the same way
with only enough of thie existing joint material
removed such that the remaining may act as the
filler material. Joints placed in new concrete
pavement will be sealed in a similar manner.

The second type of concrete repair is that of cut-
out and patching those existing areas which do not
provide the desired drainage. This type of repair
will utilize Set 45, a chemical action concrete
which is fast setting and provides superior bonding
to existing concrete bases. First, sawcuts are
made around the damaged area, the unwanted concrete
removed and the area is prepared with granular
material prior to application of the Set 45 product,

2.2.1.2 Storm Water Collection System

The storm water runoff collection system consists of
prefabricated trenches of polymer concrete construc-
tion, such as those manufactured by Polydrain, Inc.
These trench systems will be placed in and around the
perimeter of the active areas, as shown by the dotted
lines in Figure 1, such that all stormwater runoff is
collected by the trench system. All such trenches will
be covered with a heavy-duty cast iron frame and grate
with lockdowns capable of supporting fork truck and
tank truck loadings.

Installation of the polydrain product requires the
excavation of a trench 16 to 18 inches wide and a
minimum of 4 inches deeper than the actual channel.
Each one meter length of channel is then placed at the
proper height using polydrain support brackets. Each
channel length interlocks with the adjoining channel
with a tongue and groove connection. After placement
of the polydrain product, the remaining volume of the
excavated trench is filled with concrete. Each section
of polydrain has a built-in 0.6 percent slope. An end-
plate shall be placed at the end of each channel



section with a 6 inch diameter pipe connection from the
end plate into the .catch basin as shown in Figure 3.
Each catch basin will be provid'e'd with a 1 to 2 foot
sump area below the discharge pipe of the manhole for
grit accumulation and removal. The discharge to the
manhole shall be equipped with a trap to act as a fire
'stop in the case of a flammable liquid spill. Each
catch basin discharge shall also be equipped with a
flap valve which could be closed in the case of a
spill.

2.2.1.5 Storm Water Conveyance System

T.he storm water conveyance system consists of a network
of reinforced concrete circular pipe as shown by the
thick solid lines of Figure 2. The sizing of this
system used the rational method of storm sewer design
for the ten year storm. The minimum pipe length
between manholes is 100 feet to provide easier access
for cleanout purposes. All concrete pipe are a miminum
of 12 inches in diameter and Class IV or V in strength
as per ASTM C76. All pipe joints and precast manhole
sections will utilize gaskets for sealing against
infiltration or exfiltration, as per ASTM C443.

The proposed profiles of the conveyance sewer system
are as shown in Figures 4 and 5.

Due to the suspected interference with both marked and
unmarked utilities on the Freeman property and for ease
in construction, an easement has been applied for with
the Sco Line Railroad which would allow a small portion
of the conveyance sewer to be placed on their property.

2.2.1.4 Storm Water Retention Basin

All storm water that is routed through the conveyance
system enters the retention facility as shown in Figure
2. The retention facility is comprised of the follow-
ing features:

1. grit removal/feed channel
2. 100,000 gallon single tank, concrete basin with

dimensions of 50' long by 25' wide and 10.5'
deep

3. 18" bypass pipe to the existing storm sewer
4. pumped discharge to storm sewer, sanitary

sewer, transport or treatment.

A plan view, a cross section, and several details of
the facility is shown in Figures 6 and 7. Details of
each component are described as follows:
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Feed/Grit Removal Channel
\

Flow from the conveyance system enters this structure
from a 21 inch feed line into a 3 foot wide chan-
nel that is sloped at 1 percent as it travels the 25
foot width of the tank. From here the flow is routed
into the next channel and flows back along the width
until the flow elevation builds up to overflow the 12
inch weir plate. The flow then enters the third chan-
nel v.hich contains an adjustable gate which when
lowered prevents the flow from•entering the basin.
When the gate is closed, the elevation of the water
surface in the first three channels builds up until the
invert of the 18 inch bypass line is reached and all
additional arriving flow is directed to the storm
sewer.

When the bypass gate is open, the arriving flow enters
the final distribution channel which has a 1 by 8 foot
rectangular opening to the retention basin. This
opening is located so that minimal turbulance or mixing
is encountered when the basin is at capacity. In
addition, the opening allows the channels to back-up
when the basin is full and automatically bypasses any
arriving flow.

Retention Basin

The capacity of this facility is approximately 100,000
gallons which is equivalent to one inch of rainfall
over the drainage area. The tank can be emptied at any
time using a lift pump at the back comer of the tank.
The pump lifts the contents of the tank to the surface
elevation at which point a two valve arrangement allows
discharge to the storm sewer i.e. to the Milwaukee
River, to the sanitary sewer, or to a quick disconnect
fitting would permit pumping to a tank truck or other
type of vessel for transport and /or treatment.

Bypass

The 18 inch bypass line that leads to the storm sewer
is used when the tank is at 100 percent capacity or
when the adjustable gate in the feed channel is closed.
The gate can be closed to contain only the first flush
of certain storms or to prevent additional flow from
entering the tank when it is full.

13



2.2.1.5 Existing Utilities

The approximate locations of the major utilities known
to be on site are shown on Figure 8. In many areas
these existing utilities dictated the location and/or
vertical placement of the storm sewer conveyance

' system. Of particular concern are those locations
where it was necessary to cross existing utilities with
the conveyance system pipes. These locations include
crossing of existing gas mains, water mains, sanitary
sewers and storm sewers.

The crossing of the existing 24'"' storm sewer east of
Building 44 is especially critical, since the existing
storm sewer is quite shallow and since this crossing
dictates the elevation of the entire northern leg of
the conveyance system.

It is a general belief of plant personnel that many
other utilities exist on the site which are not shown
on any of the drawings. The areas to the east and west
of the north and south processing complexes are strong-
ly suspected of having numerous unmarked utilities.
New construction was kept from these areas for this
reason.

2.2.2 Design Assumptions

The collection and conveyance facilities are designed to
route stormwater with minimal ponding on the surface or
back-ups in the system. The 10 year design storm as calcu-
lated by SEWRPC is used as the basis for the design. The
storm total of 3.8 inches is used for a 24 hour duration
with the rational formula for the conveyance sewer design.

The stormwater retention basin was sized to handle the
total volume of all storms of 1 inch or less rainfall. For
storms of rainfall greater than one inch, the first flush
will be totally contained by the 100,000 gallon facility.

2.2.3 Runoff and Spill Containment Areas

2.2.3.1 Description

Three areas on site where the possibility of a large-
volume spill exists shall be provided with runoff and
spill containment structures. -The purpose of such a
structure is to contain the volume of the largest tank
within the area it surrounds, should a spill occur,
with an additional volume provided for rainfall. Each

14
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area drains to a common point within the structure from
which there is a va-lved connection to the storm water
conveyance system.' These valves shall be normally
closed and shall be opened only to discharge accumu-
lated rainfall to the conveyance system. These valves
have indicators as to whether the valve is open or
closed and shall be provided with lock-outs to allow
only authorized personnel access to them. The follow-
ing sections discuss each runoff and spill containment
area in greater detail.

2.2.3.2 Railroad Tank Car Unloading Area

A runoff and spill containment area shall be located
north of the North Processing Complex, where an off-
load track from the Soo Line Railroad enters the
Freeman property, as shown on Figure 2. Details of
this containment area are shown in Figure 9. This
containment area is provided to allow for the possibil-
ity of a large volume spill from a tank car while
parked on the Freeman property. It is estimated, based
on current and future material purchasing, that such a
tank car will be parked on the Freeman property in this
area 24 to 36 days out of the year.

An average tank car has a volume of 23,000 gallons.
This spill containment area is provided with a capacity
of 24,000 gallons which allows a volume of 1000 gallons
for rainfall, over an area of 2000 square feet which
equals 0.8 inches of rainfall.

2.2.3.3 Full Tank Truck Parking Area

A runoff and spill containment area will be located
north of the Tank Farm area along the northeast
property line, as shown on Figure 2. Details of this
containment area are shown in Figure 10. This contain-
ment area is provided to allow for the possibility of a
large volume spill from a tank truck parked on the
Freeman property. It is estimated that 5 such tank
trucks will be parked in this area each day. The area
has capacity for parking 7 tank trucks with space
available to the north for additional spaces after the
existing incinerator is replaced.

An average tank truck has a volume of 7000 gallons.
This spill containment area is designed for a capacity
of. 7700 gallons which allows for a rainfall volume of
700 gallons over an area of 5400 square feet which
equals 0.2 inches of rainfall.
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2.2.3.4 Reconstructed Tank Farm Area and Truck Termi-
nal Facility

A runoff and spill containment area will be at the
reconstructed tank farm as shown in Figures 11 and 12.
This containment area is provided to allow for the

' possibility of a large volume spill from a tank within
the tank farm. The tank farm consists of one-30,260
gallon tank, two-25,520 gallon tanks and seven-15,000
gallon tanks.

The containment wall surrounding the tank farm is 3.5
feet high providing a containment volume of 36,500
gallons. Thus a volume of 6240 gallons is provided for
rainfall, over an area of 1622'square feet, which
equals 6.2 inches of rainfall.

The reconstructed tank farm area also includes a new
truck terminal facility just east of the tank farm.
This facility will allow trucks that are loading or
unloading materials at the tank farm to pull in out of
the elements. .This facility is also equipped with
indoor spill containment to keep a spill from traveling
out onto the pavement. All pumps servicing the tank
farm area are insidethe pumphouse between the tank
farm and the truck terminal. The area just east of the
truck terminal is reserved for the proposed incinerator
building.

2.2.4 Spill Control in Other Areas

Spill control in areas other than those containment areas
previously described will follow several scenarios as de-
tailed below.

The main difference between spill control in the contain-
ment areas and that in other active areas on the site is
operator intervention. It is presumed that in the Tank Car
Unloading Area, the Full Tank Truck Parking Area, and the
Reconstructed Tank Farm Area that operator intervention
will be minimal if any at all (i.e. at night). Therefore,
the spill containment provided is the maximum of what might
be expected to occur or the volume of the largest tank plus
an allowance for rainfall.

In the other active areas there are two types of spills
which could occur. The first will be referred to as a
liquid spill and shall include all liquids such as solvents
or other chemicals which remain in a liquid state after the
spill occurs. The second type of spill is a material spill
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and includes all spills (liquid or solid) which congeal
into a solid mass after equilibrating to ambient condi-
tions. Of these two types of spills there are small volume
(i.e. 55-gallon drum) and large volume (i.e. a 7000-gallon)
tank trucks.

The small volume spills of both types can be easily handled
by the proposed drainage system. Small volume liquid
spills will be conveyed by means of the concrete pads to
the collection trenches where the volume will be discharged
to the conveyance sewer and collected in the storage basin.
The concrete pads provided in active areas will provide a
means for clean-up of small volume material spills with the
assumption that a small volume materal spill will not
travel far enough to cause a problem in the trench or sewer
systems.

A large volume liquid spill in an active area will be
handled in the same manner as that for a small volume
liquid spill, in that the liquid will be allowed to entar
the drainage system where it will collect in the storage
basin. Recall that the outlets from the catch basins to
the conveyance sewer system will be equipped with a liquid
trap to act as a fire stop in the case of a flammable
solvent spill.

It is the case of the large volume material spill which
requires special provisions to protect against plugging of
the conveyance sewer. Therefore, flap valves will be
provided on the outlets from the catch basins to the man-
holes. Since operator intervention is assumed to be high
in these areas, the time between occurance of such a spill
and its detection would be minimal. Upon detection of such
a spill, the operator would immediately manually close the
flap valve for that area in order to close off discharge to
the storm water conveyance system, thus preventing such a
spill from permanently plugging the conveyance system
pipes. Such a spill would then be allowed to pond on the
paved surface while the appropriate action is taken by the
operator to prevent further spillage and until such time
that the material can be cleaned up.
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