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The future.... Not only limiting soil loss, but

turbidity of the runoff. water
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Silt fence won't reduce the
concentration of brown water discharge




Need to capture the runoff and treat It.




Do ponds work?




Use of pond during construction
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Brown water... how bad




Use a meter and check the turbidity level
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NTU
Nephelometric Turbidity Units

> Ratio of scattered light from the light
source

to the reference beam passed through the
sample

- Ratio Is converted to turbidity measure in
NTU

- Drinking water typically less than 5 NTU



Comparison of BMPs
Sediment control verses

Silt fence

Mulch

Blankets

Ditch checks
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Will be designing more sediment traps and

IFICATION

TYPICAL SEDIMENT TRAP
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Treating brown water with Engineered
systems

e




We have to use engineering to design water treatment
methods from projects over the long term




Road Runoff TH 494

Material Rainfall (ppm) | Snowmelt (ppm
TSS 6-400 100-120
chloride 13-200 300-700

Iron 400-13,000 c10/0/0r40]0]0)
aluminum 150-4000 1£570/01524510]0

Zinc 24 0610]0 200-400
phosphorus 0.1-1 0.3-0.6
mercury. 0.5-6 0.5-1

chromium 1-20 7-13

COPpPETr 2-10 20-40




Runoff into storm drains




Salt and sticking agent from parking lots

EXIT ONLY C EXIT ONLY
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Storm Water Treatment Methods

Wet ponds
Two cell pond /wetland
Bio-swales
Dry ponds
Infiltration areas
Pervious pavers
Net lawn

Y

Rain gardens
Detention swales



Principal Release Pipe
Set on Negative Slope

to Prevent Clogging Deep Water Zone for

. _ Gravity Settling
Riser with Trash Rack
Riprap for Shoreline
Protection

Emergent Aquatic

<

.‘\\\\\\\\\ Homual B Elevafion

Splllway

Riprap
Cutoff Trench

Concrete

Base Low Flow Drain for Pond Maintenance

{should be designed to provide easy access and to
avoid clogging by trapped sediments.)

Figure 1: Typical Wet Pond Design

Source: Maryland Department of the Environment, 1986




Naturalize the ponds with site contours




Wet Pond Parameters

> Pond sizing...... 5- 10 year design
frequency

> Overflow/outlet....... 10 year design
frequency

> 3600 cubic ft of storage /acre drained



Ponds with no buffer vegetation




Ponds large or small depending on the drainage
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TABLE 1 REMOVAL EFFICIENCIES
FROM WET DETENTION PONDS

m
Parameter Percent Removal

Schueler, Hartigan,
1992 1988

Total 50-80 80-90
Suspended
Solid

Total
Phosphorus

Soluble
Nutrients

Lead
Zinc

Biochemical
Oxygen
Demand or
Chemical
Oxygen
Demand

1 hydraulic residence time varies

2 hdrauh'c residence time of 2 weeks

Source: Schueler, 1992 & MD DEQ, 1986.




Design 2

fo marshi¥

Figure 2. Pond/Wetland System
Source: Schueler, 1992.




Pond/constructed wetland combo
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*Performance of Vegetated Storm \Water

Ponds/Wetlands
Pollutant Removal Rate (%)
Total Suspended Solids 60-90
Phosphorus 50-90
Nitrogen 30-50
Organic carbon 35-50
Hydrocarbons 80-90
Cadmium 35-50
Copper 40-60
Lead 60-80
ZIne 40-50
Bacteria 70-80

*Modified from U.S EPA Fact sheets
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TABLE 2 PERFORMANCE OF STORM
WATER WETLANDS

Poliutant Removal Rate
Total Suspended Solids 67%
Total Phosphorus 49%
Total Nitrogen 28%

Organic Carbon 34%

Petroleum Hydrocarbons 87%
Cadmium 36%
Copper 41%
Lead 62%
Zinc 45%
Bacteria 77%

Source: CWP, 1997.




Pond design and vegetation to create
bio-swale




-swale

10

Two stage pond/b




Wet/dry pond on road project
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http://www.bae.umn.edu/research/compaction/data/pictures/Tillage/Cat Ripper/PA270129.JPG

Subsoil (deep) compaction
IS determined by total load
as well as contact pressture.
Axle loads above 10 tons,
carried on high pressure
tires or on the wrong-sized
tires, can cause compaction
below the normal tillage
Zone; loads of 20 tons can
compact wet soif as deep
as 2 feet.

YRR
Surface compaction
top 12 inches

| S
:

Subsoil compaction
12 inches and deeper
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TABLE 1 LABORATORY AND ESTIMATED
BIORETENTION

T e e e —

Removal Rate

= .
s =tz

l;o,.llutant

Total Phosphorus 70%-83% '
Metals (Cu, Zn, Pb) 93%-98% 1
TKN 68%-80%
Total Suspended Solids 90% 2
Organics 90% 2

Bacteria _90%°?

Source: 'Davis et al. (1998) T
?PGDER (1993)




Swale and rock weeper Iin ditch bottoms




Provide for scour
protection,

Notation:

L =Length of swale impoundment area per checkdam (ft}  (b) Dimensional view of swale impounndment area.
Ds = Qepth of check dam (ff)

Sg = Bottom sipe of swale (ft/ft)

W = Top width of check dam {(ft)

Wy = Bottom width of check dam (it}

Z,3, = Ratio of horizontal to vertical change in swale side slope (ft/ft)

ource: NVPDC, 1996.

FIGURE 1 EXAMPLE OF A VEGETATED SWALE




Calculating Flow through a Rock Dam

L

L)
o

/
/

9.9.9.90.9.90.9.0.0.9

0.9.90.9.9.90.4090409
0000 00 00 00 00 00 00 00 0.

KX

& e

SaON Al NN A

101

-Scect

-IOSS

‘

AN

A

N

A

~
~

total flow through dam (cfs)

+2.5+ 2

/D

[L/

Q=

h

Profile

g depth in basin (ft)

in

pond

total length of dam (ft)

W =

L

horizontal flow path length (ft)

|

average rock diameter (ft)

D)

NATIB/NRC Desisrnested Hovsing Researcl Center at PPonn State Pouversity



Flow through rock weeper

> Calculate the Q thru a rock berm,

> Sediment trap average. 2 ft depth

> Berm length, 16 ft

> Ave flow path length thru berm, 8 ft

> Dy = 0.75 Inches

> Q = (2 °%*16)/[8/.0625 + 2.5 + 82]Y2 =
> Q =45.3/13.95 = 3.25 cubic ft /second

> How fast will a pond of capacity 18,000 cubic ft live
storage drain?

> 1.54 hours
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TABLE 1 EFFECTIVENESS OF DESIGN
SWALES

Pollutant Median % Removal

Total Suspended 81
Solids |

Oxygen Demanding 67
Substances

Nitrate 38
Total Phosphorus 9
Hydrocarbons 62
Cadmium 42
Copper | 51
Lead 67
Zinc _» 71




Figure 8: Typical Rainwater Garden Layout

Source: Adapted from Nassauer et al., 1997.




Curb inlet rain garden




Rain garden parameters

> Size.... 5 to 10 percent of contributing
area

> Depth 1 to 2 ft

> Planting soll... compost/sand 40/60 ratio
typical
> Use Recharga model from Wisconsin



Rain garden under-drain based on solls

Soil Texture Sat Hydraw:c Cenduc’tmw {i n»‘inf}? Typical Design

.“Sand N 3 60 -"”.M'Basw Bloretentton
A. Loamy Sand A S A e S ‘WWMBas,c B;oretennon
Sandy Loam 0.50 Basic Bloretentlon
Loam “ . 0 24 | Underdraln Recommended2
. .S”t Loam e A O 13 s G Rt ,.Underdram Reqwred
, sandy Clay Loam S ‘.0 11‘... : . SN .Underdram Reqwred
| Clay Loam | “0 03 I Not Recommended for Inﬁltratlon3
; _.__Smy Clay Loam - N 0 19 e o —————e Underdram Reqwred
MSandy clay A S 004 R .,,.NOt Recommended for |nf.|trat|on3w g
Silty Clay H 007 o Not Recommended for Infiltration®

Clay 0.07 Not Recommended for lnflltratlon3

1. Rawls et al. (1998).
2. Underdrain system recommended but may be capped initially; see section 3.6 for details
3. Generally not feasible to meet infiltration goals; however, may be used for water-quality treatment if designed with an underdrain




Rain gardens need permeable soil or an
under-drain




Takes time for plants to develop




Landscape Swale

Impervious

Check dams @ 12° Intervals surface

ar mintmum 2 dams per
' 67 min.

Tire stop

ar curb

G” max. swale
— depth.

127 %127 clear
2:1 max. side sla / flow area at cut-

b

127 topsoll

| 4 ft. minimum




SIS

Landscape




Storm water management systems
approach
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Storm water curb appeal
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Infiltration parking areas
Net lawn system
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Minimum Impact design standards
Rain water treatment for parking lots
> Net lawn and sod AlRsellieElielsis
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Pervious pavements

Sign Posted to Prevent
Resurfacing and Use of

Berm Keeps Off-site Runoff Asphaltis Vacuum Swept,  ADrasives. and to Restrict

and Sediment Out, Provides Followed by Jet Hosing to Truck Parking
Temporary Storage Keep Pores Open

Per!nrated Plpe Dlscharges

Only When 2-Year Stora /J
lyVqu?:e Ex:;ded ® /g <———— Observation Well
Fitter Fabric Lines Sides lj/\[ A5/\) /\? aj

of Reservoirto Prevent ——>»
Stone R&servmr Drains i in 48 - 72 Hours

Gravel Course or 6-
Inch Sand Layer

Undisturbed Soils with & Field Gapacity > 0.27

inches/Hour Preferably * 0.50 Inches/Hour

ource: Modified from MWCOG, 1987.

FIGURE 1 TYPICAL POROUS PAVEMENT INS




No Treatment pond verses treatment pond
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Treatment pond







