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»Volume (how much water over a
period of time)

»Concentration (pollution)

»Multiplied together and often
reported as a “Pollution Load”
over atime period

~Water Volume Pollutant Concentration
(expressed as “mass / volume”):

Runoff Volume: > Pollutant Concentration | - Ibs/gallon

. Gall_ons * mg/liter
* Cubic Feet storm sewer outfall ( ’
e Acre Feet

e Liters

storm sewer outfall




Example Calculation:

1. Say: runoff volume from a 1" rain = 1,700 ft3

2. Say: average sediment concentration =50 mg/I

3. Then: Event Load =1,700 ft® x 50 mg/l

e = 2,407 grams or 5.3 Ibs. of Sediment
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Drains to Pervious Area

gelrains to Pervious Area

information affects runoff quality and quantity.

* Little Shades Creek watershed and 5 other
highly urbanized drainage areas situated in
Jefferson County, AL (around Birmingham)
were surveyed in detail to determine the actual
development characteristics and their variability

— Manufacturing (steel mills, cement plants)
— Non-manufacturing (warehouses)
— Medium Industrial (lumber yards, junk and auto salvage yards,
storage areas, railroad tracks)
e Institutional
— Schools and churches

e Open Space

— Parks, cemeteries, golf courses
— Vacant spaces, undeveloped areas

* Freeways - drained by swales

165 neighborhoods

/ weee = lLand surface covers
& ; were directly measured

e = Impervious cover was
(U checked in the field for
its connectivity




Low Dens. Residential 18
Apartments 42
Multi Family 35
Commercial 73
Institutional 46
Industrial 59
Open Space 13
Freeways 58

Apartments 0-45 17 0.97
Multi Family 8 - 60 27 0.53
Commercial 34 - 100 72 0.29
Institutional 5-76 41 0.61
Industrial 0 - 100 50 0.66
Open Space 0-41 9o 1.21

[E=—

LDR (< 2 units/ac)

APARTMENTS 17 65
COMMERCIAL 72 85
INDUSTRIAL 50 72

TR- 55 assumes all impervious areas to be directly connected to the
drainage system

» Overestimation of impervious cover for local conditions
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Predominant land cover: 3 . ] . Predominant land cover: LS — T
‘ # Streets * u T
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The amount of impervious area ' ! . * X0 BIEELY) e 1 . LA [
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Center for Watershed Protection
Impervious Cover Model

# Sandy Soil
A Silty Soil

e 28% e )

arking, streets and connected roofs are = AMPETANE Lvex .
L Puesid Ly importgntcomponents of TIA and DCIA. §05 A ?}‘ /
TIA -1.000 0.871 1.000 < 04 5 A
STR  -0.606 0.382] 0.606|1.000 2 ey
PRK  -0.824 [0.828 0.824| 0.378 1.000 = 03 vy ;}./ =1 4
ROOF -0.637 |0.711 0.637| 0.143 0.495 1.000 02 R YT L
LAND 0.536 -0.566 -0.536 -0.351 -0.541 -0.359 1.000 i L s 3] °
RVL -0.886 (0.900 0.886 0.516 0.823 0.671 -0.604 1.000 014, J K :’- s .
X 0.0 ’ :
Runoff volume can be predicted by using DCIA, 1 10 100
Uik (PRI Y5, £ GOTEEia 06/, Directly Connected Impervious Areas (%)




Rv values of about 0.07 for sandy soil areas and 0.16
for clayey soil areas), the point where receiving
water degradation typically is observed to start.

» The 25 to 30% directly connected impervious levels
(where significant degradation is observed), is
associated with Rv values of about 0.14 for sandy soil
areas and 0.25 for clayey soil areas, and is where the
curves start to greatly increase in slope.

ALJC002 0.51 Poor
ALJCO09 34 0.37 Poor
ALJCO010 28 0.30 Poor
ALJCO11 61 0.61 Poor

Little Shades

Creek 21 0.29 Poor
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Example of 1 m monochromatic aerial photograph (USGS photo)
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— streets (1.2 curb-miles and 33 ft wide) 2.4 acres

» Landscaped/open space 15.4 acres

* Total Area 41.3 acres

i i By

115

| SLAMM Data File:

' |Lowes base analyses.DAT

| Current Land Use: Commercial

. Source Area: Large Landscaped
' Area

Current File Data...

Current File Status ]

Land Use Areas

! Residential Area: 0.00 Acres
| Institutional Area: 0.00 Acres
] Comme: Area: 41.30 Acres
. Industiial Area: 0.00 Acres
Dpen Space Area: 0.00 Acres
Freeway Area: 0.00 Acres
Total Area: 41.30 Acres

Program

Press Alt-F1 for Tool-Tip Help

| File LandUse Polutants Options Run  Ukiities Help

5ource; Area Source

Area Source Area [acres) |1 |W{P|D|5(B Area
No. Parameters
61 _|Roofs 1 Entered
62 |Roofs 2

63 |Roofs 3

64 |Roofs 4

65 |Roofs §

66 _|Paved Parking/Storage 1 15.30 Entered
67 |Paved Parkina/Storage 2

68 |Paved Parking/Storage 3

69 |Unpaved Prkna/Storage 1

70 |Unpaved Prkna/Storage 2

71 |Plaaround 1

72 _|Plavaround 2

73 |Driveways 1

74 |Drivewavs 2

75 |Dnveways 3

76 |Sidewalks/walks 1

77 __|Sidewalks/Walks 2

78 |Street Area 1 2 40 Entered
79 |Street Area 2

80 |Street Area 3

81 _|Large Landscaped Area 1 Entered
82 |Large Landscaped Area 2

83 |Undeveloped Area

84 |Small Landscaped Area 1

85 |Small Landscaped Area 2

86 |Small Landscaped Area 3

87 |Isolated Area

88 |Dther Pervious Area

89 |Other Dir Cnctd Imp Area

90 |Other Part Cnctd Imp Area

10



El Sobrme Gy Mg i d.ﬁ_ﬂ@?‘

Land Use: Commercial

NEED)

Land Use: Commercial

Source Area: Hoofs 1

Total Area: 8.2 acres

Roofs:

v

Source Area: Paved Parking/Storage 1

Total Area: 15.3 acres

I Pitched Roof

|z the Source Area:
| Directly Connected or Draining to a Directly Connected Area

|~ Draiming to a Pervious Area [partially connected impervious area)

Iz the Source Area:

[v Directly Connected or Draining to a Directly Connected Area:

[~ Draining to a Pervious Area [partially connected impervious area)

r idy [ Silty [
[T Lo [© Me
I ] r

IS8 Continue

SO CEN T T ELET

8 50

Current Land Use: Commercial

Current Source Area: Street Area 1 Total Area: 2.4 acres

Total stieet length in the The estimated street

B = [~
B I
[ I Continue

Land Uze: Commercial

study area [curb-miles]:
Street Texture
1. Smooth

" 3. Rough

width, in feet, is:

' 2_Intermediate

330

Source Area: Large Landscaped Area 1

¢ 4. ¥ery Rough [including oil and screens]

Street Dirt Accumulation

(# 1. Use value calculated by program based upon land uze and street texture

(" 2. Enter accumulation equation coefficients

il

Initial Street Dirt Loading [(Ibs/curb-mi)

t* 1. Use value calculated by program based upon land uze and street texture

" 2. Specify value: (893.79

Cancel Lontinue

-

=
Soil Type: W Silty [ Clayey
r ™
M M

Total Area: 154 acres

LContinue
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Landscaped
areas

Subtotals 221 |1.75

3.96

Streets

0.57

Undeveloped
area

1.07

Total area: 5.60 acres

Multi-family

School/ 0 0
church

38

13

58

109

Commercial |8 8

17

42

82

All other 70 153

199

164

621

1207

Total 417 676

951

585

2589

5218

Location: Bocke —

LITTLE SHADES CREEX COMRIOOR TEST AREA DESCRIPTIONS

B Site nusber: 747

ins

Tepeg

multiple family

trailer
high ris

parks
o apartments _

IncoRe level: low medium< hjgh

Age of developsent
tituticnal: schoo

t: deciduous

maintanance: o)
leafs on street:
aphy:

streat slcpa: flat
pa:  tlge

1519306 30-750 8170

1 hespital other |

dius  heavy(manufact

ped park golf cemetery
R railroad ROW

encribe)
lephone pol.

mich

Suargred %gxx_
cessive .udo?ua
none  (CSos: mu

type) ¢

high density single family

"TI='80  Bge?

rip shop. canter downtown hotel offices

uring) describe;

moderate
s

$ida
s

poor

ch

rough

other:

poor

€ERCTET®  asphalt

poor
reediate

fair <ORevERS
<IEIE> eirty

rough

terface: smoath
Lizx near street: clean
Barking/storags
condition of pav fair
texture of paves inte
unpaved
2ther paved areas (such as alleys and playgrounds),describe
conditions g air oor
toxture: smooth intermediate
Hotes:

rough
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Liztle Shades Cresk Storswater Seody - Site Characreriscics

0o E - L. ! ool
stem 0 70 Lang use: s S Zoming: Geve: _fre~,
Lot L, )
Location: _ Dlor fu oo

Tocal ares:_19  ha.

Total musber of units in area: 9 mﬁ;m\.
ST e o 4655 % v s vt G20 A
Average strest width: o6 & Screst area: CZ4757

Streer area denaley m.b =

Grass ares betwesn sidevalk and scress: width: =  lengch:____ =
e ' densiey:_ ¥ wlme

Sldmealk: widthi____ m  lemgehi___ m  areai_ dansity: ¢ ai/ma

Exont landscasdop: average per unteff4S? x & ® unies = 270§ { 037

Drlveways: avg. per unit 44 ¥ x 9w unies - 394 af danalty 45 2% alma

Parking ceas: ___ af densiey: o a?/ha
vpeved; S el

— v empaveds o afha

Storagps aceas: o’ density: ' aiha

N paved; ¥ el

 vunpeves; _ Y

Baygrounda: &7 aenstry:_ ¥ alpa
tpaved; 0 el

N unpavad; ¥ alma

areas draining
to pervious
areas

Pervious Areas

89.19

84.82

76

9.4

38.67

Total

100

100

100

100

100

Litfle Shade Creek Watershed: Source Areas

High Density Residential

Roohs drained 1o
pervicus areas Swoots

Roats drained to

i fous arees Paved Driveways

Undevoloped

Front

Back —
Landsape

Landss aps

Industrial

13



% Watershed

Shades Little Shades Creek
Ith:::mﬂ:; R.:::::,;.l Medium Density Residential Before 1960
Source Areas Distribution Source Areas Distribution
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Relative Contributions (%)

Low Density Residential Area Runoff Sources

Streets "

Pitched roofs, directly connected

0 : ; —— t !

001 005 01 025 05 075 1 15 2 25 3
Rain Depth (inches)

Relative Contribution (%)

Medium Density Residential Area, Runoff Sources

100 =
-~

% | S

80 | T e— Landscaped areas
70 + Streets \

60 + T~ - ~ -

50 1 . T ’

Driveways, directly connected el Rl

40 -

m 4

20 ¢

10 A Pitched roofs, directly connected

0 . : ! 4 : } f— .

0.0 0.05 0.1 0.25 0.5 0.75 1 15 2 25

Rain (inches)
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High Density Residential Area Runoff Sources

Relative Contributions (%)

Pitched roofs, directly connected

0 . b 4 ; t t .
001 005 0.1 0.25 0.5 0.75 1 1.5 2 2.5 3
Rain Depth (inches)

Light Industrial Area Runoff Sources
100 T — ff — - — T T T T e e e s e Zs s izt
Y - Streets, intermediate teture - =
of T T T T T T T - ninT s
g -
g2
5 07T
2 Paved parking and storage areas
8
40 +
£
]
&
20 -+
Flat roofs, directly connected
0 + t . . 4 + + : :
001 005 01 025 05 075 1 1.5 2 25 3 4
Rain Depth (inches)

Strip Commercial Area Runoff Sources

100 E
80
¥
2
£ 60T
2
=
g Paved parking areas
(=]
g 97T
s
& S S Y S
20 + s
-
— Flat roofs
b — = =
0 ¥ t t t + t 4
0.01 0.05 0.1 0.25 0.5 0.75 1 1.5 2 25 3 4

Rain Depth (inches)

* There is a lot of variability in runoff volume which is
closely related to variability in development
characteristics

» Development characteristics are very different and
are influenced by the geographical location, so
geographical location is an important factor to
consider when developing equation to predict DCIA
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receiving waters is in poor condition, confirmed by
in-stream investigations by the SWMA biologists

* Literature assumptions on impervious cover are not
very accurate when applied to local conditions
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