Tab 5a - Wet Detention Control Practices

T —— i
1 g
3 Robert Pitt
s Cudworth Professor of Urban Water Systen
University of Alabama

i —_———

Presentation Topics} = =

m Types of stormwater
sediment ponds

Pond performance
= Sedimentation theory

Design and sizing of
ponds and examples

conclusions i afT




Tab 5a - Wet Detention Control Practices

Wet Basins

=7 =T
£om
r e
o # s I
Y

Caltrans, San Diego, California

Extended Detention Ponds

Caltrans, San Diego and Los Angeles, California




Tab 5a - Wet Detention Control Practices

Wet Detention Pond Advantages

@ Very good control of particulate pollutants

@ Opportunity to utilize biological processes
= Protozoa as bacteria predators
= Aquatic plants enable higher levels of nutrient removal
@ Outfall ponds capture and treat all storm sewer
discharges
= Wet weather stormwater runoff
Dry weather baseflows
Snowmelt
Industrial spills
lllegal discharges

Typical Dry Detention Ponds, with Pilot Channels
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Unusual Dry Detention Pond Located on Hillside
to Meet Peak Flow Rate Criterion

Scour and Sediment Transport in Dry Detention Ponds
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Wet Detention Ponds
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Observed Wet Pond Performance (when
constructed and operated according to best guidance)

@ Suspended solids: 70 to 95%
COD: 60 to 70%

BOD.: 35 to 70%

Total Kjeldahl nitrogen: 25 to 60%
Total phosphorus: 35 to 85%
Bacteria: 50 to 95%

Copper: 60 to 95%

Lead: 60 to 95%

Zinc: 60 to 95%
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*NURP (1983) found particulates reduced by
between 0% (for small ponds and large drainage
areas) and 90+% for large ponds. For well
designed ponds BOD and COD removals were
70%, and heavy metals between 60 — 95%.

eported 88% reducti ns in SS M
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Why is there such a large difference in
performance between a dry and a wet pond?

@ Usually due to scour

= Need at least 3 ft for wet ponds to protect previously
captured silt

= Grass filters look like dry ponds (and the grass filters
can work well, but require lengthy sheetflows with
level spreaders, low slopes, good grass stands, no
pilot channels, etc.)

= Terminology issues (in many areas, dry ponds are
actually percolation ponds or infiltration ponds with
no surface discharges). HIGs

Retrofitted to result in 90% SS control, the
long-term monitored results were 87%. 16
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Storm 25.1: Predicted versus Observed Qutflow
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Total Dissolved Solids Control at Monroe St. Detention
Pond, Madison, WI (usGS and Wi DNR data)
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Retrofitted to result in 90% SS control, the long-term monitored
results were 87%.

PROBABILITY

IN % UNDER 10%s 50% 90%
Suspended solids 35 87 7
Total Residue <0 52 86
Volatile Residue <0 76
Filtered Residue <0 <0 56
Particulate COD 15 80 95
Total COD 29 60 84
FilteredCOD <0 24 80
Particulate Phosphorus -20 60 80
Total Phosphorus <0 47 81
Filtered Phosphorus <0 43 83
Particulate TKN =40 40 80
Total TKN <0 45 75
Filtered TKN <0 12 68
Particulate Zinc =117 70 95
Total Zinc <0 3l 69
Filtered Zinc < <0 49

10
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Pond Problems

= Safety
@ Nuisance conditions
= Maintenance

= Poorly known site conditions

= Critters

Safety of Detention Ponds

Numerous design features to maximize pond safety:
- Side slopes

- Depth

- Safety ledge

- Accessibility

- Outlet structure protection

1"
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Deep Water Too
Close To Shore

12
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Children are Attracted to Urban Waters

fa

~=4.  Sometimes the pond wi

g3
i R

ns!

13



Tab 5a - Wet Detention Control Practices

Wet Ponds Located in Areas of Karst Geology may have Sinkholes

Ponds can be attractive and in some
areas they actually encourage contact
recreation, but water quality is
usually poor. Birds and other wildlife
are also frequently attracted to
ponds.

14
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However, they may be
mutually exclusive uses

Bob Kort photéi

Other critters also attracted to ponds (no geese at this pond!)

15
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Design Suggestions to Enhance Pollutant

Control and to Minimize Problems
Composite list from literature and experience

Locate and size ponds to minimize hydraulic interferences.
Keep pond shape simple to minimize short-circuiting.
Slope ground leading to pond between 5 and 25%.

Use shallow perimeter shelf as a safety ledge.

Plant dense emergent vegetation on shelf.

Plant thick vegetation barrier around pond perimeter.

Provide at least 3 ft. of permanent pool depth for scour
protection.

Provide at least 2 more feet as sacrificial storage.

Design Suggestions (cont.)

Use sub-surface outlets to minimize clogging and to
retain floatables.

Discourage water contact recreation and consumptive
fishing.
Stock mosquito eating fish.

Minimize water level fluctuations to reduce mosquito
problems.

Place rocks at inlet and outlet areas to minimize
scour.

Use anti-seep collars around outlet pipes to minimize
piping.

Provide trash and safety racks, plus baffles on outlets.
Provide emergency spillway.

32
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Special Stormwater Control Considerations
in Areas having Harsh Winters

Snowmelt can contribute the majority of the annual
pollutant loads from urban areas that experience
heavy winter snowfalls.

Summer runoff is typically only considered in the
design of stormwater controls

Cold weather hinders all stormwater control
processes (such as infiltration, settling, and plant
uptake)

Deicing salts are a special threat to urban
groundwater quality

Stormwater Design Considerations for Cold

Climates

“Oversize” wet ponds to accommodate reduced settling
rates (can be one-half of the summer rates)

Protect sediment from scour during snowmelt

“Oversize” infiltration areas due to reduced soil infiltration
rates, but substantial infiltration does occur under
snowpacks during long winters

Divert snowmelt from infiltration areas

Do not rely on wetlands and other controls utilizing plants
during long dormant season

Follow good snow removal practices
Reduce the use of deicing salts

Prevention is especially important in design of land
development
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Infiltration Swale in

Office Park Area,
Downstream of Wet Pond,
Lake Oswego, OR, Part

of Treatment Train

Wet Detention Pond Performance Calculation
Data Requirements

= Surface area of pond

m Water quality volume (live storage above lowest
pond water surface elevation, usually the pond
volume between the water quality outlet and the
emergency spillway)

Depth of water over the sediment to prevent
scour

m Stage-discharge relationship for all outlets

Particle size distribution of inflowing particulates

Hydrograph of influent flows

18
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As shown on pages 23-25 of
detention pond design.pdf
and outlined on the following

ppts

Particulate Settling

Ideal Settling: Particle path
is vector sum of particle
velocity through pond and
settling (upflow) velocity

L = Pond Length
D = Outlet Depth

V = Water Velocity through
Pond

v = Settling Velocity

out = Outflow from Pond

A = Pond Surface Area

r_rt
v D
y=£
a
V:Quut
DwW

Substituting this relationship of V
into the first equation:

Qout — £
DWv D
Qout — L
/4%

Particle Settling Derivation

L = Pond length

D = Outlet depth

V = Water velocity through pond
v = Settling velocity

Q. = Outflow from pond

a = Pond cross sectional area

W = pond width

19
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Particle Settling Derivation (cont.)

Qout :LW
v
Gou =A where A= Pond Surface Area,L W
v
V= Qo where @.x = Pond Outflow Rate (ft3/s)
A v = Particle Settling Velocity (ft/s)
Therefore, particle settling is a function of k L N

continuous modeling.

the pond outflow rate and the pond =
surface area only. This can be applied to = ‘( 5
changing flows entering the pond during v

Measured Particle Sizes, Including Bed Load Component,

at Monroe St. Detention Pond, Madison, WI
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Particulate Settling

Ideal settling is modeled

Using Stokes Law (laminar Calculated Settling Velocity
flow) for smaller particles

| Transition from
Stokes

Settling velocity as a | (aminan) to
function of Reynolds Newton

Velocity (ft/hr)

f . (turbulent)
number an.d particle size for Settling Curve
larger particles under
turbulent flow conditions /
Water temperature (can ’ /
vary monthly) and particle
density also affect settling /
rates and can be changed in o 10 100 1000
WinSLAMM Particle Size (microns)

‘ ——Settling Velocity (ft/hr) ——Settling Velocity (ft/hr), R> 0.5 ‘

Wet Pond Design Criteria for Water Quality

m Surface area should have a minimum area based
on land use and desired pollutant control.

m Pond freeboard storage (water quality volume)
equal to runoff associated with 1.25 inches of rain
for the land use and development is a good value
to start with.

Select outlet device to obtain desired pollutant
control for all pond stages based on stage-
discharge relationship.

Incorporate special features for harsh winters and
snowmelt loads, if needed
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1. Pond Area as a Percentage of Drainage
Area (assuming “standard” development
conditions)

5 micrometer 20 micrometer
(about 90% SSC (about 65% SSC
control) control)

1-5

2. Design of Wet Detention Ponds (cont.)

The pond freeboard storage (water quality volume) should
be equal to the runoff associated with 1.25 inches of rain
for the land use and development type. For example:

Example site Land Area |Pond WQ Pond WQ
(acres) Volume Factor | Volume

18.36 ac-in
(1.53 ac-ft)

Undeveloped area
(clayey soils)

Construction site 27.6
(clayey soils)

Total

22
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Additional Storage for Emergency Spillway and Freeboard

Water Quality “Live” Storage

Scour Protection

“Dead” Storage 3 ft minimum

Lowest Invert Elevation

Sediment Storage 2 ft minimum

3. The “dead” storage is needed to prevent scour of
previously deposited material and should be at least 3 ft.
deep over the sediment. Sediment storage volume is
also needed and can be estimated based on sediment
accumulation; it should be at least 2 ft. deep.

Runoff Depth Corresponding to 1.25 Inches of Rain
Based on small storm hydrology

Sandy Clayey
0.35 ‘ 0.40
11 11
085
075
02
0.1

23
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4. Selection of Outlet Control Device (only showing
two small V-notch weirs here)

Head Flow 22.5° Reqd. min.  Flow 30° Reqd. min.
(ft) (cfs) Storage area (cfs) Storage area
(ac-ft) (acres) (ac-ft) (acres)

0.1 <0.01 0.01 0.1 <0.01 0.02
0.5 0.03 0.1 0.7 0.05 0.1
1.4 0.1 0.2 1.9 0.2 0.3
2.8 0.3 0.5 3.8 0.3 0.7
7.8 1.2 1.4 11 1.6 1.8
16 33 2.8 22 4.4 3.8
28 7.2 4.9 38 9.6 6.6
44 14 7.7 60 18 10

If have 3 ft of head over the water quality outlet below the emergency spillway

and the pond surface area at that depth is 2 acres, then use 30° V-notch weir. .

Temporary and
permanent pond
outlet structures

o

Yy

\

&
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SCS TR-55 plot used to size additional freeboard
needed for emergency spillway

Storage volume Vg
Runoff volume v,

Peak outflow discharge

(22
Peak inflow discharge G

Vs = 1.53 acre-ft
Vr = 7.5 acre-ft
and Vs/Vr =0.20

for type Il or lll rain categories:
qo/qi=0.72

if the calculated peak discharge rate entering the pond
(qi) = 8.7 cfs, the resulting peak discharge rate leaving
the pond, qo, (through the water quality primary
outlet plus the emergency spillway) is therefore: 0.72
(8.7) = 6.3 cfs
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Rain and watershed characteristics for the emergency
spillway design:

P =8 inches

CN = 86; therefore the la = 0.0366

Q =6.2 inches and la/P = 0.041

Area (Am) = 0.021 mi? (13.2 acres)

Tc =20 min (0.3 hr)

The peak unit discharge rate from the tabular
hydrograph method is 498 csm/in, and the peak
discharge is therefore:

Q,c.k = (498 csm/in)(0.021 mi?)(6.2 in) = 63.7 ft3/sec

Also, the volume of runoff for this event is:
V, =[(6.2in)(13.2 ac)]/12 in/ft = 6.82 ac-ft

The maximum desired discharge rate for this pond
(for both the water quality outlet plus the
emergency spillway) is given as 46.5 ft3/sec.

The ratio of the outlet to the inlet flow rate is
therefore: q,/q;,=46.5/63.7 =0.73

The ratio of the storage volume (V) to the runoff
volume (V,), for Type Il rains is 0.2, for this ratio of
outlet to inlet peak flow rates. Therefore the storage
for the pond to meet this peak discharge rate goal is:
V, = 0.2 (6.82 acre-ft) = 1.34 acre-ft
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The length (LW in feet) of a rectangular weir, for a
given stage (HW in feet) and desired outflow rate
(qo in ft3/sec) can be expressed as:

L = 4, _
32H
The desired q, for the rectangular weir is 46.5 - 2.2 =
44.3 ft3/sec. If the maximum stage for the

emergency spillway is 1 ft, then length for the
emergency spillway is:

q, 44 ¥ / sec
L, = 15 15
32HY  32(174)

~13.8f1

Example Sizing of Wet Detention Pond

e the basic pond area,

e the “live” storage volume,

e the pond side slopes, top surface area, and “dead
storage” volume,

e the selection of the primary discharge device,

¢ the additional storage volume needed for the
emergency spillway,

e the sizing of the emergency spillway, and

e the sacrificial storage volume for sediment

accumulation.

27
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the basic pond area and “live” storage volume

The following are the areas associated with each surface in
the drainage area:

- paved areas: 0.2 acres

- undeveloped areas: 1.2 acres

- construction area: 32 acres

- total site area: 33.4 acres

Site Subarea Pond Surface Area Pond “Live” Volume, runoff
(acres) from 1.25 inches of rain fall
(acre- inches of runoff)

paved area 3% of 0.2 acres = 1.1 inches x 0.2 acres =
(0.2 acres) 0.006 acres 0.22 ac-in

undeveloped area 0.6% of 1.2 acres = 0.3 inches x 1.2 acres =
(1.2 acres) 0.007 acres 0.36 ac-in

construction area 1.5% of 32 acres = 0.6 inches x 32 acres =
(32 acres) 0.48 acres 19.2 ac-in

Total: 0.49 acres 19.8 ac-in = 1.65 ac-ft 55

pond side slopes, top surface area, and “dead storage”

volume
1) If 3 ft deep:
Top area:
7, AL
X}Q l16S an- 8+ / (O.49acrezs al X)3ﬁ =1.65ac — ft
- 0,00 o
X =0.6lacres

at 0.61 acres: m° =26,570f r=92ft
at 0.49 acres: @’ =21340/> r=382ft

qz 8y side slope = 3 ft/(92-82 ft) =
3 31t/10 ft=0.3=30% too

YN 05 steep

28
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Therefore, try different pond depths and calculate
diameters and slopes:

If 1 ft deep; top area = 2.81 acres and r = 197 ft and
side slope =1.2% too shallow

If 2 ft deep; top area = 1.16 acres and r = 126 ft and
side slope =4.5% suitable, but on the low side

The “pond sizer” spreadsheet does this (and evaluates
different outlet devices) for you.

the selection of the primary discharge device

At the top of the live storage volume, this pond will have 2 ft of
stage and 1.16 acres maximum pond area:

* 45° V-notch weir requires at least 1.0 acres of pond surface at 2
feet of stage in order to provide about 90% control of
sediment.

30° V-notch weir would require only 0.7 acres, 60° V-notch
weir would require 1.4 acres.

None of the rectangular weirs would be suitable, as the
smallest 2 ft weir requires at least 2.6 acres at 2 feet of stage.

The 45° weir is closest to the area available and is therefore
selected for this pond.

Another suitable outlet structure would be an 18” drop tube

structure which requires at least 1.1 acres.
58
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the sacrificial storage volume for sediment
accumulation

Using RUSLE, calculate the sediment loss for the complete
construction period for the site area draining to the pond:

R =350

LS = 1.28 (based on typical slope lengths of 300 ft at 5% slope)
k=0.28

C = 0.24 (assuming that 5 of the 32 acres of the construction area is
being actively worked with a C=1, and the other 27 acres of the
construction area is effectively protected with a C=0.1)

A =(350)(1.28)(0.28)(0.24) = 30 tons per acre per year.

Since the construction period is for one year and the active construction
area is 32 acres, the total sediment loss is estimated to be about 960

tons. For a loam soil, this sediment volume is about 980 yd3, or 0.8 acre-
ft. At least 1 or 2 ft should be used for stabilized areas. 59

The pond water surface is about 0.5 acres. With a three feet
deep dead storage depth to minimize scour, the surface area at
the bottom of this 3 ft scour protection zone (and the top of
the sediment storage zone), can be about 0.35 acres (about
25% underwater slope).

The sacrificial storage zone can be about 3 ft deep also, and the
bottom pond area would be about 0.18 acre, as shown in the
following calculations:

Top of sacrificial storage area is 0.35 acres,

at 0.35 acres:

ar* =15,250 fi* r=70 ft

30
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Therefore, the area of the bottom of the sacrificial storage area
needed to provide 0.8 acre-ft of storage, if 3 feet deep can be
approximated by:

(0.35acres + X )3 ft
2

=0.8ac— ft

X =0.18acres

at 0.18 acres, r = 50 ft
side slope = 3 ft/(70-50 ft) = 3 ft/20 ft = 0.15 = 15%

the additional storage volume needed for the
emergency spillway

Therefore, this example will only consider the capacity of the
emergency spillway to meet the design storm flow rate, the 25-
year event. Other watershed characteristics are:

e watershed area: construction area (32 acres), paved area
(0.2 acres), and undeveloped area (1.2 acres) = 33.4 acres =
0.052 mi?

clayey (hydrologic soil group D) soils (weighted curve
number = 94)

time of concentration (Tc): 12 minutes (0.2 hours). Since the
pond is at the bottom of this watershed, there is no “travel
time” through down-gradient subwatershed areas.

e rain intensity for a “25-year” rain for the Birmingham, AL,
area, with a 15 minute time of concentration (from the local
IDF curve): 6.6 inches/hour (type Il rain)

31
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- la for this curve number is 0.128 inches.

-24-hour, 25-year rain has a total rain depth (P) of 6.9 inches.
-la/P ratio is therefore: 0.128/6.9 = 0.019, which is much less than
0.1.

Therefore the tabular hydrograph table to be used would be Exhibit
lll, corresponding to a Tc of 0.2 hour. The top segment of “csm/in”
(cubic feet per second per square mile of watershed per inch of
direct runoff) values are therefore used, corresponding to la/P

values of 0.1, or less. The top row is also selected as there is no
travel time through downstream subwatersheds. Examining this
row, the largest value is 565 csm/in, occurring at 12.3 hours. The
amount of direct runoff for a site having a CN of 94 and a 24-hr rain
depth of 6.9 inches is 6.2 inches. The AmQ value (area in square
miles times the direct runoff in inches) for this site is: (0.052 mi2)(6.2
inches) = 0.32 mi2-in. This value is multiplied by the csm value to
obtain the peak runoff rate for this design storm: (0.32 mi2-in)( 565
csm/in) = 182 ft3/sec.

63

The first trial for an emergency spillway will be a rectangular
weir, with one foot of maximum stage. At the one foot of stage
on this weir, the 45° V-notch weir will have 3 feet of stage. The
V-notch weir will discharge 16 ft3/sec at this stage. Therefore,
the rectangular weir will need to handle: 182 - 16 ft3/sec = 166
ft3/sec. The rectangular weir can be sized from the rectangular
weir equation:

3
I q, :166ﬁ /sec:52ﬁ

Y(B32)H,)” (B2)0)°

This may be large for this pond, so another alternative is to try
for a rectangular weir having 2 ft of maximum stage.

32
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Another alternative is to try for a rectangular weir having 2 ft
of maximum stage. At this elevation (4 ft total), the 45° V-
notch weir will discharge 33 ft3/sec. Therefore, the
rectangular weir will need to handle: 182 — 33 ft3/sec = 149
ft3/sec. The rectangular weir can be sized from the
rectangular weir equation:

3
_ q, :149ft /sec:16ﬁ

Ly (B2)H,)° (32)2)°

This is a suitable length, but does result in an additional foot
of pond depth. For this example, the 52 foot long weir is
selected.

Final pond profile and expected performance

Pond Surface Pond Pond slope notes
Depth (ft Area at Storage between
from Depth below this
bottom (acres) Elevation elevation
of pond, (calculate and next
the d by highest
datum) Detpond) noted
(acre-ft) elevation

(0] (0] - the pond bottom (datum) must be 0 acres
for the routing calculations

0.1 . the area close to the bottom can be the
calculated/desired pond bottom area. This
is the bottom of the sacrificial storage area
for the sediment

this is the top of the sacrificial storage area
for the sediment

this is the bottom of the “dead” storage
area, at least 3 feet above the pond bottom
(this is 6 feet above the absolute bottom,
but is 3 feet above the top of the maximum
sediment accumulation depth)

66
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Final pond profile (continued)

Pond Surface Pond Pond slope notes
Depth (ft Area at Storage between
from Depth below this
bottom (acres) Elevation elevation
of pond, (calculate and next
the d by highest
datum) Detpond) noted
(acre-ft) elevation

8 . 3.7 4.5% this is the bottom (invert) of the water

quality outlet structure (and live
storage volume), a 45° V-notch weir

this is the top of live storage volume,
and the bottom of the emergency
spillway, a 52 ft long rectangular weir

1 foot of freeboard above maximum
expected water depth, the top of the
pond

Example pond profile and expected
performance

& r— l.8ac
P T .Sac Edoad S

llooe EVITRTE 2%
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The pond performance for a 30-year period of rain (3,346 events,
ranging from 0.01 to 13.6 inches) was calculated using DETPOND.
During these 30 years, the expected maximum pond stage is
slightly more 8 ft. The emergency spillway was used a total of
four times in this period. The flow-weighted particulate solids
removal rate was about 92%.

Max. Event Flow- Partic.
Pond Inflow Event weighted Solids
Stage Volume  Flushing Particle Removed
(ft) (ac-ft) Ratio Size (um) (%)

Maximum 8.1 23 1 6.8 100

Flow-weighted avg. n/a n/a 1.4 2.6 92
Median 6.1 0.012 0.0057 0.39 99.6

Cov 0.035 5.1 5.1 1.1 0.019

The pond design was sized for a target 80 to 90% SSC removal rate.
Therefore, the calculated SSC removal in the pond surpasses the
goal, and the emergency spillway was infrequently used. The pond is

therefore somewhat over-sized. o

Pond Sizer and Shaper Spreadsheet Aid for Wet Ponds
1) Enter the areas of each land use in the appropriate section corresponding to
the general soil type, for 5 or 20 um control objectives. This example is for 5
um control in an area having silty soils and has 10 acres of commercial and 95
acres of medium density residential land use areas:

pond et storage
area surface olume (ac-
land use and area: acres area ac

] 000 0.000 000
Freewa s o 000 0.000
o 000  0.000
] 017 0667
] 000  0.000
O 000 0.000
S 076 1.979
0
4 0.00
oY
]
-
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2) Select the pond depth corresponding to an average side slope of
between about 10 to 25%. In this example, 2.5 ft depth for the
water quality volume section has a side slope of about 17% (the
pond surface area is about 0.9 to 1.2 acres over this depth):

pond surface area (acres): | [0.93 radius (ft):
pond wet storage volume (acre-ft): 2.646 114

depth (ft area (acres) [top area (ft) |slope (%)* or 5 um (cfs
114,
54.
34.
1 24.
14.
2 .
Y-

3

3) For the selected water quality volume depth, find an outlet
structure that matches the needed discharge rate. This table shows
the minimum surface area needed at the depth, and also compares
this to the available surface area. Therefore, select an outlet that
has the smallest positive “delta” value. In this case, that is a 30° V-
notch weir.

:tc::'gge min surface area (ac) required for v-notch weirs:
length (ft) |dia (ft 22.5 delta 30 delta m‘ 5 delta

depth (ft

4) Continue to size the remaining pond attributes for the full profile.
72
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Conclusions

Wet detention ponds have been used and studied
longer than most other stormwater quality
practices.

Wet detention ponds are robust and provide
excellent control of particulate-bound pollutants for
a wide range of conditions.

Wet detention ponds can be used in conjunction
with other controls for broader water quality
objectives.

Wet detention pond performance can be calculated
using traditional pond routing and sedimentation
procedures.
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Elevation Above Datum (ft)

Top of Pond

A

Height of Weir

Opening (ft)

A

A

I Height from Datum —3—ﬂ—

+ to Bottom of Weir

Storage above

Dead

t— Scour Depth (See
+— scour note below)

Storage

Volume

L Opening (ft)

Scour Depth

Datum - Pond Bottom

W et Detention Pond Geometry
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Pond Number 1 e o T WH.ETuvehllfs]halp Crested Weir1 - Remove | Remove |
Drail System Control Practi Vaolume eir Length (7] Water
rainage System Control Practice (] [acres] Jact] Height fon datum to 450 Month E\}ip‘:jc;aahun \Withdraw Rate
W D 000 208000 0,000 — 2 ac-ft/day)
i 500) 0.000
Et ertentkpmm et Flowand ow
3 300 30000 4500 et Angle (¢ 0000

Height from datum ko 3 H ™
: 8 B Initial Sta_lge EEEE
— Information m

Iriitial Stage Elevation (ft) 200 Iy 4.00 4,0000
5 5.00 5.0000
B

Mairaumn Inflovs inta Pand (cfs)

Enter 01 or leave blank for na limit Remove | 0

] Orifice Diameter [f] {0 iy w 6000
a et slevation shove datum ()| 1.00 Sep 000 0.000
Oct 0.0 0.000
Copy Pond Data | Paste Pond Data | 10 MNumber of orifices in st 1
| | 1; P d Remove | Orifice Sel 2 EZZ EES EEES
13 o n Orifice Diameter [ft] 075 Remave | Remove ‘
2 Efe:fe Fff“f SF‘E"EST_ 0 — [inven elevation above dawm (i) 2.00 e T
age-Area Yalues chematic fices i atural ther | =
: 15— Geometry | puse oot 1} | St Gaspupafa| Ot ]
Erter fisction [ysals [~ 16 . Remove | Oiifice Set 3 ) | Ratelcts) ||
tan 0t vou v v Information - fcvemee=m e om0 0m
modify all pond areas by
and then select 'Modify  Madify Pond nvert elevation sbove datum (i) 3.00 1.00 000 0.000
Pond Areas’ button Areas Recalculate Cumulative YVolume ‘ umber of oiifices in set 1 200 [T} 1.000
300 5.00 2.000
JE i = Remove | Stane Weeper 400 500 0000
—_—— “width at bottom of weeper [ft] 200 5.00 0.00 0.000
—L ‘wWeeper side slope [_H:1V] 3.00 nnn nnn nnnn Y
Upstream side slope _H:1%] 3.00] 7 Broad Crested Weir
Downstieam side siope [ H:1Y]) | 4.00 S | (Required]
. Harizontal flow path length 1.00 Weil ciest length (It 5.00
. at top of weeper [fi] } weir crest width [ft) 2.00
450 4.7 Awerage rock dismeter (1) 0.25  |Height from datum ta
1.20 cfs’ 475
S0 S00 Distance from bottom to top 1.00 bottom of weir opening [f]
of wesper (it : -
Height fram daturn ta 200 Remove | Seepage Basin
battom of weeper [ft] g Infiltration rate fin'hrl 1.00
R ~ ‘width of device [ft] 3.00
Remove | Vertical Stand Pipe Lenglh of device (i o0
Pipe diamter [it] 2 Dﬂ| Irvert elevation of seepags 200
‘ Cancel ‘ Continue ‘ Press *F1° for Help | Heiaht above datum (1] 400| | basin inlet above datum (1)
E Pump
Cortrol Practics #: 1 CP Indes #: 1
Pond Humber 1 o <| __Remove | Sharp Crested Weir Remve | Remove |
" , Stage | Area N [weir Length (10 1.00 W,
Drainage System Control Practice Yolume eir Lengt . WWater
| (s Jac-H) Height frarm datum to 450 | Month Ev[?,'fﬂ:;‘f” Withchaw Riate
0 0.00; 0.0000 0000 battam of weir opening (ft) [ac-ft/day)
Jan 0.0 0.000
1 1.00 1.0000 0.500 Remove |V-Nutch Weir
Feb 0.0 0.000
2 2.00 2.0000 2000
Weir Angle (<180 degrees) €0 M. 0.00 0.000
3 3.00 3.0000 4500 ar
Iritial Stage Elevation [y | 2.00 &+ 4o0| 40000 8.000 E:[“DE:: Z?Tq ;fﬂ“;”tfn i 20 Apr 0.00 £.000
500 50000 12500 Lok May 5.00 0.000
i o bt Poret ] g Murnber of V-Notch weirs 1 Jun 500 0.000
aimum Inflaw into Pond (ofs -
Enter 0 or leave blank for no fimit 7 Remove | Orifice Set 1 dul 0.0 0.000
8 Difice Diameter (1 050 Aug 0.00 8.000
a Irvert slevation shove datum ()| 1.00 Sep 000 0.000
Murnber of orifices in set 1 Ot 000 0.000
Copy Pond Data | Paste Fond Data | 1? e oo oo
T Remove | Drifice Set 2 Dec oo oo
Pond Outlet [; Drifce Diameter (1] 075 = | w ‘
) ™ $ [Irver elevation above datum ()| 2,00, :mml BD’“E"E
o = Number of orifices in set 1 atural ther | =
Information [z umber of orfices in so S8 | Goapaga e | utlon
than O] that kb 1 ——— 18 Remove |Ulifice Set 3 (iwdhr) Rate [cfs)
an &k you want to - e
oy ol pond areas by 17 [Orifice Diameter (1) 0.30 o.on 0og) 0000
and then select 'Modify  Madify Pond Invert elevation above datum () 3.00 1.00 000 0.000
Pond Areas’ button Areas Recalculate Curnulative Volume Number of orifices in set 1 200 000 1.000
300 5.00 2.000
ST Remove | Stone Weeper 400 500 o000
— “width at bottom of weeper [ft] 200 5.00 0.00 0.000
‘wWeeper side slope [_H:1V] 3.00 nnn nnn nnnn Y
Upstream side slope _H:1%] 3.00] 7 Broad Crested Weir
Downstieam side siope [ H:1Y]) | 4.00 S | (Required]
Huorizantal flov path length 1.00 “weil crest length [ft]) 5.00]
attop of weeper () : et crest widih (i 2.00
Awerage rock diameter (ft) 0.25] Height from daturn to
Distance hiam baltom to top 1n|  Loottom ofweit mpening (1) 475
of wesper (it : -
Height fram daturn ta 200 Remove | Seepage Basin
battom of weeper [ft] g Infiltration rate fin'hrl 1.00
R ~ ‘width of device [ft] 3.00
Remove | Vertical Stand Pipe Lenglh of device (i o0
Pipe diamter [it] 2 Dﬂ| Irvert elevation of seepags 200
‘ Cancel ‘ Continue ‘ Press *F1° for Help | [Heiaht above datum (1) 00| [basin inlet above datum (1]
E Pump

Control Practics #: 1 CP Index #: 1
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Pond Humber 1 s | | Eomiaie 2] WH.ETuvehllfs]halp Crested Weir - Remove | Remove |
Drainage System Control Practice Wolume ir Length [ft] _Water
| (s Jac-H) Height frarm datum to 450 | Month Ef,'f,ﬂ::,‘”” Withchaw Riate
0 0.00 0.0000° 0.000 bottom of weir opening (ft] [ac-ft/day]
il 0.0 0.000
1 1.00 1.0000 0.500 Remove |V7Nutch Weir :E 0.00 0.000
2 2.00 2.0000 2000 el
Weir Angle (<180 degrees) &0 M a0 000
3 3.00 3.0000 4500 ar
Iritial Stage Elevation [y | 2.00 &+ 4o0| 40000 8.000 Enel‘ign'x Z?"u: ;fg*";”tfn i 20 Apr 0.00 £.000
5 500 5.0000 12500 | || umber of v T N g 1 May 5.00 0.000
M i . d['] 5 urnber ol obchn welrs Jun £.00 0.000
zsdmun Inflow inta Pond (cfs]
Enter 0 or leave blank far no fimit 7 Remove | Orifice Set 1 dul 0.0 0.000
i Orifice Diameter [ft] (] Aug 000 6000
B ro ad Invert elevation above datum (i) | 1.00 Sep 0.00 0.000
Copy PondData | PastePond Data | |1 Number of orfices in set 1 Dot 0.00 0.000
g — Mov 0.00 0.000
: Crested Remove | Orifice Set 2 Do om o000
1 Orifice Diameter [ft] 075 Remove | Femave ‘
Create Pond Refresh 2  inwert elewation abave datum [ft] 200
Stage-Area Yalues Schematic | |1 Weir N oy Sevaton sbove datum ] Notwsl | Other |~
Nurber of orfices in set 1 Stage =
N il o] Seepage Rate | Outflow
ths:tler fiaction [gealer [ 16 ve | Orifice Set 3 ) | Ratelcts) ||
| [Drfice DiaMatg (1) 0.30] o.on 0og) 0000
“;?j‘fi WEIR CREST Inwert elevation & datum (ft) 3.00 1.00 000 0.000
WIDTH e i ) 200 000 1.000
| Number of orifices in st 1
— ———— 300 5.00 2.000
oy w Remove | Stone Weeper 400 500 oond
“width at bottom of weeper [ft] 5.00 0.00 0.000
Weeper side slope (_H:1¥] 300
Upstream side slope _H:1%] 3.00] 7 Broad Crested Weir
Downstieam side siope [ H:1Y]) | 4.00 S | (Required]
Huorizantal flov path length 1.00 “weil crest length [ft]) 5.00]
attop of weeper () : et crest widih (i 2.00
Awerage rock diameter (ft) 0.25] Height from daturn to 475
Distance from bottom to top 1.00 bottom of weir opening [f] -
of weeper [ft] -
=) lg B
Height fram datum to .
bottam of weepe (it 3000 [Infination rate fin/h) 1.00
R ~ ‘width of device [ft] 3.00
Remove | Vertical Stand Pipe Lenglh of device (i o0
h Fipe diameter [ft] 200 |invert elevation of seepage 50
3 I Help Height above daturm [ft] 4.00] biasir inlet above datum (i)
E Pump
Cortrol Practics #: 1 CP Indes #: 1
Pond Humber 1 e <] __Remove | Sharp Crested Weir Remve | Remove |
_ . Stage Area | [\weir Length [f] 1.00 W,
Drainage System Control Practice Yolume eir Lengt . WWater
| (s Jac-H) Height frarm datum to 450 | Month Ev[?,'fﬂ:;‘f” Withchaw Riate
0 000 0.0000 0000 battorn of weil opering () [ac-ft/day)
il 0.0 0.000
1 1.00 1.0000 0.500 Remove |V-Nutch Weir :E 0.00 0.000
2 2.00 2.0000 2000 el
Weir Angle (<180 degrees) €0 M. 0.00 0.000
3 3.00 3.0000 4500 ar
Iritial Stage Elevation [y | 2.00 &+ 4o0| 40000 8.000 E:[“DE:: Z?Tq ;fﬂ“;”tfn i 20 Apr 0.00 £.000
5 5.00 5.0000 12500 Murnber ofV-NoTch wgelrs 1 May S0 n.oon
dun E.00 0.000
Masimum Inflow ko Pond [cfs) 5 = Toriios Set 1 i 000 o000
Enter 0 or leave blark for na limit 7 gmove |Hnfice oe
8 Difice Diameter (1 050 Aug 0.00 8.000
a Irvert slevation shove datum ()| 1.00 Sep 000 0.000
Number of ol " 1 Dot 000 0,000
Copy Pond Data | Paste Fond Data | 1? unberof ol 1 20 e oo oo
- Remove | Drifice Set 2 Dec oo oo
- . gn Orifice Diameter [ft] 075 Remove | Femave ‘
Create Pond Refres ritice P | It elevalion above datum (11| 2.00
Stage-frea Yalues Schems i P Natural Other | =
= Nurnber of orfices in set 1 Stage | 4 A | et 2
K — it eepage Rate Latflaw
Enefacton sl g [18 A Orifice Set 3 ! b | Rate [cfs)
than O] that you want ta 1.0 17 - Smone | nhce vel 0.00 0.00 oooo |
[ Orifice Diameter (1) 0.30
modify all pond areas by
andthen select Modfy  Modity Pand | = Invert elevation above daturn () 3.00 1.00 000 0.000
| ste Cumulative Volume ‘ Murmnber of orifices in set 1 200 000 1.000
— ORIFICE _— . 300 5.00 2.000
o DIAMETER 500 T L 4.00 500 0000
—] — idth at bottom of weeper [ft] 00 500 0.00 0.000
‘wWeeper side slope [_H:1V] 3.00 nnn nnn nnnn Y
Upstream side slope _H:1%] 3.00] 7 Broad Crested Weir
Downstieam side siope [ H:1Y]) | 4.00 S | (Required]
) Huorizantal flov path length 1.00 “weil crest length [ft]) 5.00]
GO0 e [T PR . at top of weeper [fi] . weir crest width [ft) 2.00
B - Awerage rock diameter (ft] 0.25 Height from datum ta
] Distance hiam baltom to top 1n|  Loottom ofweit mpening (1) 475
of wesper (it : -
h | Height fram daturn ta 200 Remove | Seepage Basin
2 battom of weeper [ft] g Infiltration rate fin'hrl 1.00
R ~ ‘width of device [ft] 3.00
Remove | Vertical Stand Pipe Lenglh of device (i o0
Fipe diameter [ft] 200 |invert elevation of seepage 5o
POND DATUM J Height above datum [ft] 4.00)  [basinirlet above datum ()

Press "F1° for Help

E Pump
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Pond Humber 1 s | | Eomiaie 2] WH.ETuvehllfs]halp Crested Weir - Remove | Remove |
Drainage System Control Practice Wolume ir Length [ft] _Water
| (s Jac-H) Height frarm datum to 450 | Month Ef,'f,ﬂ::,‘”” Withchaw Riate
0 0.00 0.0000° 0.000 bottom of weir opening (ft] [ac-ft/day]
Jan 0.0 0.000
1 100 1.0000 0500 Remave |V7Nutch Weir
2 200 20000 2000 Feb 0.00 0.000
Swm oo wemn | [WeirAngl (<130 degrees) &0 Mar .00 0,000
Initial Stage Elevation (] a0 1 400 4.0000 8000 Reight from datum to =00 Apr 0.00 £.000
bottorn of weir opening (ft]
5 EOD| 50000 12500 May 5.00 0.000
5 Murnber of V-Notch weirs 1 Jun 500 0.000
Mazirnumn Inflow into Pond [cfs]
Enter 01 or leave blank for na limit 7 Remove | Orifice Set 1 dul 0.0 0.000
] Orifice Diameter [ft] (] Aug 000 6000
a Irvert slevation shove datum ()| 1.00 Sep 000 0.000
Nurnber of orifices in set 1 Ot 000 0.000
Copy Pond Data | Paste Fond Data | 1? o o e
i Remove | Drifice Set 2 Dec 0.00 0.000
6 Iu.mce Diameter (1) 0.75 = | n |
o e T —J Jinven elevation above datum it | 2.00) :mml BD’“E"E
age-Area Yalues chematic e ther |~
Stage —
15 Seepage Rate | Outflow
Erterfaction (greater g [1 Sto ne 4l ki | Rae [cfs]
than O] that you want ta E |
modiy al pond areas by i oo 000 0000
and then select Modify Moty Pond Wee pe r 1.00 0o 00
Pond Areas’ button Areas Recalculate Curnulative Volume 200 000 1.000
— Dirgction of Flow Cnar Yaspar 300 5.00 2.000
—_— Remove | Stone Weeper 400 500 0.000
| Top ot Fand iidth at bottom of weepe (i 200 500 000 0000
‘wWeeper side slope [_H:1V] 3.00 nnn nnn nnnn Y
. Upstream side slope (H:1%) 3.00 Broad Crested Weir
Ermiack-Created Wit Flow Region () Downstisam side slope [ H:1Y) | 4.00 Aemave | Required]
+. Upataam Bida & Downsiream Side Harizontal flow path length 1.00 Weil ciest length (It 5.00
N vyt N Glpe (. HAY | |2ttop of weeper [f) : Weir crest width [ft) 2.00)
;/ \Q 7 Distanes | :;P:f | |Average rock diameter (ft) 0.25| | | Height from datum to 475
- | |Distance from bottom to top bottom of weir opening [f] -
Stone Ve
.l hY pone Wesnet 1 | of weepes (1) .00 = < o
Height frarn datur t 200 Shave | eepage Basin
-% Haiaht ﬁénm o battom of weeper [ft] g Infiltration rate fin'hrl 1.00
|- Datum ta Batiom
‘width of device [ft] 3.00
. Stana i . - -
e e ) 2 Horzental i Pk ot Length of device (1] 400
Y Detum - Fond Battom * ™ Pipe diameter (it Invert elevation of seepage S0
Height above datum [ft] 4.00 basin inlet above datum (i)

Stone 'Weeper Cross Section
— E Pump

Control Practics #: 1 CP Index #: 1

Pond Humber 1 s | om Comdatve 2] WH.ETuvehllfs]halD Crested Weir - Remve | Remove |
Drainage System Control Practice Wolurne eir Length (R _ Water
| (s Jac ) Height forn datum to 450) | Month Ev[f,'fﬂ:;‘f” Withcaw Riate
[ 000 0.0000 o000 battorn of weil opering () [ac-ft/day)
Jan 0.0 0.000
B 100 10000, 0500 Remove |V-Notch Weir Feb a0 000
V_N otc h ‘weir Angle (<180 degrees) =1 Mar 0.00 0.000
Iritial Stage Elevation (f; | 3,00 Heht from datumto e Apr 0.00 £.000
We i r ottom of weir opening [ft) Moy 500 o000
M oo s Pond (4] Murnber of ¥-Hotch weirs 1 Jun 500 0.000
aximum Inflow inta Pond [cfs] [
Enter 0 or leave: blank for na limit: 7 1 dul 0.0 0.000
] Dt Diameter (i 050 fug 0.00 8.000
a Irvert slevation shove datum ()| 1.00 Sep 000 0.000
Nurnber of orifices in set 1 Ot 000 0.000
Copy Pond Data | Paste Fond Data | 1? e oo e
i Remove | Drifice Set 2 Dec 0.00 0.000
13 Orifice Diameter [ft] 075 B | R ‘

5 et Pand Jetiesh i — |Invert elevalion above datum (]| 200 :mml BD’“E"E
age-Area Yalues chematic Number of orifises in sat 1 atural ther | =]
A 15 ML BLOMSSS 10 8 5‘[;“[?5 Seepage Rate | Outflow

nter fiaction (greater ,— 15 = Orifice Set 3 (inshr) Rate [cfs)
than 0) that you want to 000 17 EE.S | LLsal 0.00 000 o000 |

modify all pond areas by Orifice Diameter [ft] 0.30

and then select Modify Moty Pond Invert elevation sbove datum (1) 3.00) 100 0oo) 0000
Pond Areas’ button Areas Recalculate Cumulative Yolume ‘ Number of orifices in set 1 200 000 1.000
— —— 300 5.00 2.000
o ven Remove | Stone Weeper 400 500 oond
60 deg rees = [Width at bottom of weeper (it 200 500 000 0000
‘wWeeper side slope [_H:1V] 3.00 nnn nnn nnnn Y
Upstream side slope _H:1%] 3.00] Broad Crested Weir
Downstieam side slope [ H:1Y] | 4.00 fema+ | (Required)
Huorizantal flov path length 1.00 “weil crest length [ft]) 5.00]
500 attop of weeper (1] - it crest width (] 2001
Avwerage rock diameter [ft] 025 Height from datum ta
b Distance from bettom ta top 1n|  Loottom ofweit mpening (1) 475
of weeper [f) : -
Height fram daturn ta 200 Remove | Seepage Basin
battom of weeper [ft] g Infiltration rate fin'hrl 1.00
R ~ ‘width of device [ft] 3.00
Remove | Vertical Stand Pipe Lenglh of device (i o0
Fipe diameter [ft] 200 |invert elevation of seepage 50
Help Height above datum [ft] 4.00 basin inlet above datum (i)

E Pump

Control Practics #: 1 CP Index #: 1
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Pond Humber 1

Coumialive = Remove | Sharp Crested Weir

Remve | Remove |

I B
Drainage System Cor Volume || [Weir Lenath [ft) 1.00) _ Water
ac sight frarn datum to onl ithdraw Rate
Sharp tacl Height o d ] | Al e
L] 0000 bottorn of weir opening [f] [ac-ft/day]
Crested Weir 55 —hemefiioiia o am o ow
L] 2000 ’ &l
Al 3w, 3000 i \:Elr I:r;gle [;1 tsu dtegrees] \ gg Mt 000 0000
Initial Stage Elevatian (ft): 300 1 400 4.0000 a.000 h:[“gnm ur?nv:ei?;:n?n it g Apr 0.00 £.000
] £ 0000 FEr=l pening ] May 500 0o
Masi Inflaw it Pond [cfs] B E t- dun E.00 0.000
iU Inflaw into Pond (cfs
Enter 0 or leawe blank for na limit 7 va po ra Io n dul 0.00 0.000
g 5 | A [ £.000
Si 0.0 0.000
) and Water = | &=
1 Oct 0.0 0.000
Copy Pond Data | Paste Fond Data | |10 N o e
11 H av
2 Withdraw Rate Des 000 0000
75
12 s
o e T Inven! elevalion above datum (i) 2.00) HZ"’”"SI | Haﬂ’“ﬁ"e ‘
age-Area Yalues chematic Number o orfices in sat f B et =]
P 15 et of onfites 0 e 5‘[;“[?5 Seepage Rate | Outflow
nter fiaction (greater ,— 15 = Orifice Set 3 (in/hr] Fate [cfs)
than 0) that you want to 00 17 =l ij:\fl _[_7':“ d — ] ) T
modiy all pond areas by A ——— 30 o oo oon
and then select 'Modify Modity Pond on
Pord Areas' butlon __#ueas ris  Natural See page 1 200 000 1o
300 5.00 2.000
‘Gl Vel Dimension o Retzive Scale .
.00 4.00 5.00 0.000
= =i
_ _ ___ and Other Outflow ‘o so0f o
i } ]w"aeper side slope |_H:1V] nnn nn nonnl T
[ lope LH: 1] Bioad Crested Weir
See age yl femave | Reauired)
- p g 1.00 Wieir crest lenath () 5.00
5.00' 4 . } Wieir crest width [fr) 2.00
120 b B asin 025 [Height from daturm to 475
200 200 .00 bottom of weir opening [f] -
I ol weeper ] : -
| Height frarn datur t 200 Remove. | Seepage Basin
. battom of weeper [ft] g Infiltration rate fin'hrl 1.00
! Vertical Stand - - ik of devic (1] 200
Remove | Vertical Stand Pipe Lenglh of device (i o0
= Fipe diameter [ft] 2,00 W invert elevation of seepage 5o
Cance Pi pe e Help | Heisht sbove datum ) a.00| |l basininlet above datum [f)
I Ee———
Control Practics #: 1 CP Index #: 1
Pond Number 1 e <] __Remove | Sharp Crested Weir Remve | Remove |
_ . Stage Area i
D System Control Practi Volume Weir Length [f] 1.00 Water
rainage System Control Practice (/) [acres] Jac ) Height form datum to 450 Wonth Ev[.‘arﬂodl:l\]on \Withdraw Rate
[ 000 0.0000 o000 battorn of weil opering () 4 [ac-ft/day)
il 0.0 0.000
1 100 1.0000 0500 Remave |V-Nutch Weir o
Feb 0.0 0.000
2 2.00 2.0000 2000
‘weir Angle (<180 degrees) =1 M. 0.00 0.000
3 3.00 3.0000 4500 Height fram datum b 200 ar
Initial Stage Elevation (] 300 1 400 4.0000 w000 hnilgcum ur?nv.:ei;anuun;nionu i g Apr 0.00 £.000
5 : pering il : May 500 0.000
. . 5t Jun 600 0000
b aximum Inflow into Pond [cfs] 5 Jul 0.00 0.000
Enter 0 or leave blank for na fimi g ‘Wet Detention Pond Control Practice 750 fug 0.00 000
] :  Control Practice Grid Row Number: 1 0| 1.00 Sep 0.00 0.000
Copy Pond Data | PastePondData | [100 1 Oct 0.00 0.000
11 1 ~Pump Discharge To: Mov 0.00 0.000
1z ) Deo 000 0000
* 1. Mormal Surface Discharge 0.75)
Create Pond Refresh 113 b 2o Pemave | Remave |
Stageres Valuss Sohematic 14 & 2. Pumpback to Sewage Treatment Plant ; - o e <]
— 15 }ﬁ?g Geepage Rate | Outflow
nter fraction (greater ,— 16 [indhr) Rate [cfs]
than 0) that you want to 00 17 000 000 o000 |
modify all pond areas by Ton oo fonn
and then select 'Modify Modity Pond P On Switch Elevati I
Pond Arsas button__fueas Re i B swileh Hlevation 700 200 oo 1om
e 8 300 5.00 2.000
v e Pump Off Switch Elevation [ 5 o e
200 5.00 0.0 0.000
(Rl [EE) 250 200 nnin N nonnl T
|| 300 Broad Crested Weir
[ | apn| _FEmYe | ipequired)
Cancel | Delete Continue q.00| [Wein orest lenath (f] 5.00)
} Wieir crest width [fr) 2.00
0.25  |Height from datum ta 475
3 D‘D‘ Distance from bottom to top 1.00 bottom of weir opening [f] -
of weeper (] : -
Height fram daturn ta 200 Remove | Seepage Basin
battom of weeper [ft] g Infiltration rate fin'hrl 1.00
R ~ ‘width of device [ft] 3.00
Remove | Vertical Stand Pipe Lenglh of device (i o0
Pipe diamter [it] Zﬂ Irvert elevation of seepags .
‘ Cancel ‘ Continue ‘ Press 1" for Help _ LHioht sbove datum (1) 400

Control Practics #: 1 CP Index #: 1

Pump

E Pump
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Pond Number 1 2 — Femove | Remove |
i . Stage
Drainage System Control Practice Water
mild L . Ev[a"ft'l'a““'” Withelaw Fate
i 1 i [/ day)
EN 3 [iti] 0.000
2 5 0.00 0.000
I3 v 0.00 0.000
Iritial Stage Elewvation (ft). 300 T 0.00 6.000
51 500 0.000
5 AL TZ500 o Mrte e
i st P —r% - 0 || pusher of yi-toteh weirs . ELI S ><D .00
iR (o |
Enter 0 or leave blark for na limit g g ggg
@ Enter Pand Areas or Dimensions 0 0,000
| Di
Copy Pond Data | Paste Pond Data | Rez/Bizy 0 0.000
& Ciculer € Dimensions 0 0.000
© Square/Rectangular R s 1) 5'[’539 [jgf;] [ B— L1
Create Pond Refresh - Pond Elevations J Fiemave I
Stage-Auea Values Schematic P |0 GO0 Oooooi Other [«
g ™ Enter Dimerwsions/Area at Top of Pond 1 ther
" Enler Dimensions/érea at Pond € Area s B fate | Outflas
Enter fiation [oreater ™ oay Lowest Outlet Ivert H Rate [cfs)
::SQFE]E:'T " Enter Dimensions/#rea at Pond Boltom (4] 0.00 0.000
and then C reate ~d [5] 000 0000
Por | €~ Initial Avea Estimator for Upstieam Area of 100.000 ac sl oo o0
== Pond ] Treatment Goal Meiorly of Diinage Aveaic in Land Uss [7] 500 2000
R o € SumPaticle € Fesidentisl O Inclustial e 500 0000
S o0 Pl € Institutional © Dther Land Use =l 0.00 0.000
tag e e € Commercial © Fresway 10/ non ool
[ Crested Wei
A rea Pond drea Mukiplier 35 & Percent of the Drainage Area [1z] i
. 13| 5.00
5.00 e 200
Va I u es 4,50 Lowest Dutlet Invert 18]
100 [ = Pand Depth [nearest fi 1 (18] E 1] 475
—,—OZ ‘EIU' Safety Shelf Wwidth [ft) 2 % ge Basin
.00 ‘ ‘ Safety Shell Tos Elevation [t above datum) 3 1a ]
I Pond Side Slope Abave the Safety Shelf (4H:1v] 4 2 .00
Pard Gide Slope Below the Safety Shek (1) [ 5§ PR Ipage o
i 2.00
Delete Pond | Ci 1 | im [t
S e =ance o Exit Without Calculate Stage "“tml’l,‘:fl';“:‘n;“
Making Changes - Area Values o

‘Eunlml Practice #: 1 | CPlndes#: 1
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Tab 5a - Wet Detention Control Practices

2 |m| sl

Land Uses | Junctions Contrel Practices f Duput Summary

File Mame:

‘E Files\SLAM b i/inS Labb\w10WT est Files\AECOM\Jim B\Oshkosh_NHS_pond_TPControltest small pond.mdb

Outfall Output Summary

Percent
Funalf Peicent Rurcif Particulate Paiculaste  Pariculate

Volume Runolf Cosfficiert Solids Conc. Solds Yield Solds
(G Rieduction (R (mg/L) (Ibs) Reduction

Total of All Land Uses without Contrals 3THE G 033 1456 34368
Outfall T atal with Contrals 3782k« [ o0ooz [ 033 [ 4819 [ 1377 BRS0 %

TP

TotalAfter el Contols SSIOEDE  ear inModel un 11763

Concen- Concen: Concen-
Pollutant bration - Mo hation - Wwith | biation
Cortrols Controls Uniits

Foltant Yield Polutant viekd "2 pocont vieid
it ction

o Controls -With Cortrels ) oo Redu

Particulate Phosphorus 0.2974 0.09976 masL o2 23.55 Ibs
Filterable Phosphorus 0.08451 002451 ma/L 19.95 15.95 Ibs
Total Phosphorus 03819 01543 masL 9017 43.50 b=

Total Area Modeled [ac) A pond has overflowed during a model run. Review outfall runoff

Print Dutput Summary to Text volume event-by-event output to determine which pond
Fi 117.250

q . Teceiving Water Impacts
For this Example, the Wet Detention g Stomate; Runort

oximate

Pond is the only control practice.
Note pollutant reduction.

Classification

hout Controls. 033 Poar
‘wiith Controls 0.3 Poor

Land Uses Junctions Contrel Practices f ‘Ouput Summary:

File Mame:

== For this Example, the Wet Detention
Pond overflowed during the model ...,
run — this message flags that fact s

Total of All Land Uses without Lonirols | lacEle I I .0 1 S

Outfall Total with Controls 3 7R2E +0E 000% 13 4819 1377 BEA0 %
Curent File Output: Annualized i
Total After Dutfall Contrals 3 S10E +06 “ears in Model Rur: \ 087 11763

Concen  Cancen:  Cancen- Polluant
Polutant tiation-Ho  tiation -twith | tration | ciutant Yield Polllant Yield =gy ™ Percant vield

Controls Earliats Units o Confjols -W/ith Cortrels ) oo FReduction

Particulate Phosphorus 0.2974 0.09976 masL 23.55 bbs BE.4
Filterable Phosphorus 0.08451 002451 ma/L 15.95 Ibs
Total Phosphorus 03819 01543 masL ). 43.50 b=

TotalArea Modeled A pond has overflowed during a model run. Review outfall runoff
RGO rmegyo Ut SN volume event-by-event output to determine which pand it
Filz 117.250

Receiving Water Impacts

Due To Stormwater Runoff
(CWP Impervious Cover Model)

Approsimate
Calculated  Urban Sheam
Ry

Classification
Pertarm Outfall

Flow Duration Without Controls | 033 Poor
Curve Calculsfions
Wi Contrals | 0.3 Poor
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Tab 5a - Wet Detention Control Practices

Pond Maximum Flushing Ratio

Outlet Maximum Peak Reduction Factor
Structure
Failure
(over-
toppin =
" LamBsE g),\ Junclions | couolpradess | Oulfal T Ouput Summary

Funoffvome — \ | Part. Solids Yield [bs) | [\ \Part Soids Conc. mg/L) Summary Table
\ -\

N
Diata File: C:AFiles\SLAMM\ia/inS
Riain File: "WisReq - Green Bay Fi
Date: 03-27-12 Time: 5:07:28 Pk

ite Descnption: Standard Land Lile-5cha®{ vath fair curb and gutters. Area Hat\o%

Maximum Stage

Control Cantrol Motes Masimum | Masimum | Masimum | Hydraulic bimirmurn Runoff
Practice Practice Flushing Peak Stage Wolume Wolume Producing
Mo Type Ratio | Reduction i) Out [cf) [ch) Events/
Factor TH. Rains

‘et Detention Pond  Pond Overflow Rain #'s: 507 531 533 543 5.2 1.00 1198 3782083 B3803 TE/TE

=




