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»¢ Nutrient loads reaching the Chesapeake Bay, in eastern coast between

Maryland and Virginia
Land Use Total N (%) Total P (%)
Cropland 45-70 60-85
Pasture 4-13 3-8
Forest 9-30 4-8
Urban/Suburban 2-12 4-12
Subtotal for Agr. 49-83 63-93
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Best Management Practices (BMPs)
>R EPIEEE - R dpERS G %
> & # (Storage)#g 2. BMP
# % # (Detention Pond) -Dry, Extended, Wet

¥ = & (Underground Reservoir/Vault Structures)
A 33 ;& ¥ (Constructed Wetland)
> » % (Infiltration)#g 2. BMP
» 7% #& (Infiltration Trench) ~ i% -k {8 & (Porous
Pavement)
E 47 (Vegetative)#F 2. BMP

¥ F (Filter Strips) ~ ¥ & (Swales) ~ % :# /&% ~

4 #% = (Bioretention) 45
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e $ (Vegetative)#g 2. BMP
Rain Gardens: A Neighborhood Approach to LID

» There is a small-scale application of LID that may be a good way
for your city to experiment with this new technique: rain gardens.

N

wa Bt A1 4
bW AR
»(h

o Rain Gardens #Firi & mrmE |[EEE L
IR R I SR A X e & i
Toamkd 2 Ignied » g
DR RERY D TR P2k
Fio-k & ergpdlie g

o #Rain Gardens system*® ¥ it €
DIRFERE KR8
o EE BRI -LBEE
FRT C2FAT - HEFE

(Prince George’ s County,
2002 )




Raindrops exit parcel in only 12 minutes. Raindrops exit parcel in 45 minutes.
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A
___ DevelopBd Condition, with LID- CN
no Controls.

educed Runoff Volume

Minimize
Change in
Curve
Number

Step One : Minimize Cn Change




Developed,
LID-CN —
no controls\

__ Developed, LID- CN no controls
same Tc as existing condition.

More Runoff Volume
~ than the existing condition.

Ve EXisting

-
Step Two: Maintain Time of Concentration




Reducing Volume

Provide Retention

storage ‘ Retention storage needed to
so that the runoff reduce

volume will be the CN to the existing condition
the same as " L -A,+A,

Predevelopment

Step Three: Retention




BI\/IP""'!‘,','\

e ¥ (Vegetatlve)ifaﬁ M P

Provide additional detention
storage to reduce peak discharge
to be equal to that of the existing

" condition.

Predevelopment Peak Discharge

Existing

.
>

T
Step Four: Detention Storage
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Rain Garden Residential Bioretention
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Treatment of urban
runoff in the upland
plant / soll complex

CURB CUT
OPENING

Bioretention
“Rain Gardens;
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Upland Plants / Shallow
Ponding Infiltration and/or

Filtration  Volume Control Multifunctional use
Aesthetic Value

Habitat Value of green space
Property Value

Low Cost Maintenance
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Tlex verticillata
(winterberry hally)

Clethra alnifolia
[sweet pepperbush)

Dzrmunds
Monards didymae  Chelone glabra regalis -
ibee balm] (white turtleheadl (roval fern) s 4

Cornus stofonifars
ired-ozier dogwoaod]

Lobeliz cardinalis

(red labelia)

Oz hds
SIRRaOnes

(cinnaron farn) A simple rain garden design,

with red lobelia and raval ferny
occupying the lowest, wettest zone,
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Hydrograph, August 1, 2003, UMD
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— Input CellA ——CellB

6
time (hrs)




Hydrograph, Sept 18, 2003 (Isabel), UMD
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— |nput
Cell A
—~CellB |
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, 0@125¥%Jﬁ53§§f4 - TMDLZ2 ™™
Total Maximum Daily Load (TMDL)
- QN - % !

> TMDL Define (TMDL 2 z_%)
» TMDL = WLA + NPS + MOS
TMDL = Total Maximum Permissible Load(-k %8 /&
it )
4\'?/VLA Point Source Allocation (B:ikhi5 % 4~ e &)
NPS = Nonpoint Source Allocation (Z- 8Lk 5 % 4
g )
ﬁMOS = Margin of Safety (% > £ jJ¢ &)
» TMDL isa “water-quality” based process,
which iIs more cost-effective than

“performance” beased ones (TMDL £_r2 -k &
I 5 A, shock 3) ®
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o BRI BER SRR 1 - TMDLATE o,

Elements in the TMDL Process )/
REFHIZ P
» Define Water Quality Problem (-k & F* 382 %)
> Set Water Quality Goals (X -k & F &)
> Calculate TMDL 3+ & 5 43 F % &)
» Consider Design Conditions (5 Jg 3k 3+ i% i¢)
Point Source Allocation (B:ik i3 % 4 fi2)
Nonpoint Source Allocation (Z£-8kik 5 4 4 fe)
MOS Determination (% > £ j¢8 2 58 T)

> Promote Public Participation (## & % %27)
Kik i AT BkRKARE-BFEEG LT E
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TMDL Computation3# v 54 %823+ %
» Design Low Flow (X 3+ & ix &)
70Q10 (+ & *iF-%“ = p T E)
QI (F A2 - +1 Minid)
» Storm Conditions (& & {#;%)
No design storm yet defined (% %3 2%+ & *)
Small storms are more important (-] 4| & # & € &)

Suggest assuming a 7Q10 river flow, combining
with a small storm such as a 1-year storm for

TMDL computation (2% L &£ - %, = p THKE R
Bhet -3 kA, do- EHFE, 3 ETMDL)

77
Kk ABE > BokFoRRRE - ARG 25 E



o BT/ B AR 1 - TMDLEE o, (8

Tools for TMDL Computatlon
TMDL 3+ 52 1 B (#34)

» Nonpoint Source Computation
(LEBERFAE2HF)
» Water Quality Models (-k 5 4 #5 #25%)
QUALZ2E
EUTRO5
WASP5
CE-QUAL

BASINS
kih: AT BRRORREE-HEF 2T E 8




» BASINS

[ S Selection Toal: Long Term Assesdmer

gag s - TME

Computation TMDL 3 &

Selected Assessment Period: 2t Do MORER YiEar Total Rainfall:
—&F 1, 1987 to 5 31, 1998 ] Erd Dt 1| PI I | 11IPI-IALLI FL02 0
Indicator Units Predeveloped Developed no BMPs Developed with BMPs
Flow ﬁ:j.ﬁrr 120,887 237,989 111,505
Sediment Toansfyr 2.009 7332 2,129
BOD-5 day Ibfyr 19.58 135.07 24,20
Total Mitrogen Ibfyr 35.24 39.92 12.15
Total Phospharus Ibutyr 3816 14.140 3824
Total Zinc Ibutyr 1175 1.9938 0196

—H 1, 1997 to +ZH 31, 1998

= Predeveloped

= Developed no BMPs

= Developed with BMP =

100%
I A
e fo----
Iy
BO% 4o

50 4

0% 1
20% -

0% 4

120,887
237,989

0%

111,50

z.15.

135.07
24

14.140

1.175
1.998

Flow (ft35yr)

Sediment (Tonsfyr)

BOD-6 day (béyr)

Tatal Mitrogen by

Tatal Phosphors
Mhtiert

Total Jnc (bdyr)
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mﬁputatlon TMDL 3#*+¥2 1 & = |

» BASINS

- MEEE R E
gl HSPF %KEB 54

BMP %3t
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»Water Quality Problems (-k & 482 &%)

» Define Water Quality Goals (37 2>k § P )

> Set Action Plans (fz 2_i7# & %)

» Point/Nonpoint Pollution Control (Bk&/3-
BLiRS H 2 37 H)

» Modeling Analysis (3% & #7)

> Public Participation (& ® %2¥)
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