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hegoeallofilLliDIIste/develep techiniques;
strategies; BMES; and/criteria tostore,
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mimic thenatural anduniquenydroelegy of
thesite.”
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Key.ConsiderationsforLiDSite Planning
Examples of the LID site planning techniques include, but
are not limited to:

 Maintaining natural drainage ways and patterns.
Disperse runoff, do not concentrate it.

Preserving as many trees as possible. Design
with existing topography.

Reducing the percentage of impervious area

Locating BMPs in soils with the highest permeability

Disconnecting impervious areas. Discharge runoff
from paved surfaces onto vegetated areas.

Limiting clearing and grading on individual lots



Key.ConsiderationsforLiDSite Planning

Examples of the LID site planning techniques include, but
are not limited to:

e Locate impervious areas on less permeable soils to
minimize change in CN value.

 Maintain existing natural topography and terrain,
work with the topography, don’t re-engineer it.

e Limit clear-cutting and mass grading of site. Save
time and money on site work

Flatten slopes only within existing cleared and graded
areas. Minimize major cuts and fills.

Revegetate areas that have been cleared and graded
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Mass Clearing
Mass Grading
Small Lots
Separate Garag
Alleys

25% More Impe



L.1.D. ISNOT “CLEAR CUTTING AND MASS GRADING”
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Traditional Approach

Typical lotting requires
extensive storm sewers
and earthwork.

Preferred Approach

Maintain natural
drainageways and

enhance as open-space
corridors.
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LIDPEArKIng Lot
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PARKING LOT CANOPY - RAIN CARDEN
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Perfeormance Criteria

b Basic Elements Need/toheaddressed:
85% 1SS remoyal
Using LIDte treatthe runoffifromthefirst linchefiraimfall

Inadditien|(ifnecessary) use LiDaleneerincomnination
with cenventional practices totreattne difference imrunoff
frompreversus poesteconditions forthe 2year 24 heurstermiin
the Ruralland TransitionallZening Ristricts; Everywnere else
useithe lyear 24 neur storm

Any temporarywaterguality sterage peols mustarawdewn
48 te 120/heurs:

Peak stormwater runoffirates shallllbe contralled far;
develepmentaboeyve 12% impenvious (L dwelling/acre)

Neene BMPshallireceve runoffifroman areagreaterthan s
dCles;



stepsiinPreparationofiaConceptual Plan:

Site Analysis
Preliminary Sketch
SEhrGalculations
HydrologicAnalysis

FHinal Conceptual Plan



Mecklenburg County Soils Map
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Site Analysis

Topography (2:Gontours,)
Natural Drainage Patterns
Ridges and Valleys
Vegetation (Meadow, Mature trees)
Soils (HSGA B,G.D)
Hydrology (GN, 1c)
Groundwater Depth
Wetlands

Hoodplains

SWAM. Buffers

Steep Slopes (> 15%)
Access and Gonnectivity,

Utilities (Ganitary, Water etc.)

Figure 1.5.2-1

Composite Anal ysis Easements(Duke Power, Sanitary, etc.)
(Source: Marsh, 1983) zoning (Setbacks, Density, Open Space )
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Site’ Analysis Ma

Site Analysis Worksheet | :-

Soils

Floodplain

Total Site Area: 61.194 Acres

Floodway 4.472 Acres (0.0% Credit)
Floodplain 1.722 Acres (0.50 Credit) =
Slope >25% 1.555 Acres (0.25 Credit)

61.194 Gross Acres

- 4.472 Floodway

- 0.861 Floodplain (0.50 x 1.722)

- 1.167 Steep Slope (0.25 x 1.555)
54694 Net Buildable Area_

Huntersville Transitional Zone Options:
1 0.80 Units / acre with 25% Open Space = 43 Lots on 45.90 Ac

2 2.00 Units / acre with 40% Open Space =109 Lots on 36.72 Ac

Assume 20% for roads = 0.85 Acre Lots (37,000 SF) for Option 1
= 0.28 Acre Lots (12,000 SF) for Option 2

SELECT OPTION 2, 109 LOTS 40% OPEN SPACE



LD, Best Management Praclices




BMPs for Use in Huntersville (Tables 6.1 and 6.2, Pages 48 and 49)

il A trots) s Lt Funerion®) Wo.ve, PO
Criteria (2)

Strategic Clearing & Grading UT,R 3(a) WaQ, VC, PC
Reduce Impervious Surfaces UT R 3(a) wWaQ, VC, PC
Bioretention (Rain Garden) UT,R 3(a), 3(b) Section 4.0 WaQ, VC, PC
Infiltration Trench UT,R 3(a), 3(b) Section 8.0 wWQ, VC, PC
Infiltration Swale UT,R 3(a), 3(b) Section 8.0 wWaQ, VC, PC
SWEIETS UT R 3(a) Section 5.0 waQ, vC
Swales with Outlet Control T, R 3(a), 3(a) Section 5.0 wWaQ, VC, PC
Vegetative Filter Strips & Buffers UT R 3(a) Section 7.0 WQ, PC
Dry Well, Cistern & Rainbarrel UT R 3(b) WaQ, VC, PC
Porous Paving UT, R 3(b) WQ, vC
Curb & Gutter Elimination R 3(b) WQ, PC
Rooftop Storage UT,R 3(b) VC, PC
Wet Pond UT R 3(b), 3(d) Section 1.0 wWaQ, VC, PC
Extended Dry Pond T, R 3(b), 3(d) Section 6.0 VC, PC
Storm Water Wetlands T, R 3(b) Section 2.0 WaQ, VC, PC
Sand Filter T, R 3(a) Section 3.0 WaQ, VC, PC

(1) Applicable Zoning Districts: These are the Zoning Districts where the BMP can be used including U = Urban; T = Transitional; R = Rural.

(2) Applicable Performance Criteria: These are the Performance Criteria Section numbers (see Section 3) that the BMP can be used to satisfy.

(3) Design Function: All BMP designs are contained in the N.C. Department of Environment & Natural Resources, Storm Water Best Management
Practices, April 1999

(4) Functions: These are the dominate functions that the BMPs perform including WQ = Water Quality; VC = Volume Control, PC = Peak Control.
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Possible Rain Garden Llocations

Corner Lot

Rear Yard

Between Lots
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PRIMARY USE: Remove sediment and other pollutants,
ADDITIONAL USES: Reduce flow and velocity of storm water,

What is it? Gently sloping areasof natural vegetation or graded and artificially planted areas used to provide
infiltration, remove sediments and other pollutants, and to reduce the flow and the velocity of storm water.

To improve water guality by Gltering runoll to remove sediment and associated insoluble
contaminants, to allow inereased infltration opportunity time for soluble nutrients or

Purpﬂse pesticides todrain into the soil, to provide shade to watercourses to help maintain tempera-
ture norms of the water thereby protecting or providing habatat for aguatse life, and to pro-
vide sound barrier to or from outside areas (roads, factories, parks).

Filter Strips
Perspective View

Berm placed perpendicular to
strip to prevent concentrated flows

Top elevation of strip " VA . A o _
on same contour, ; R v AT e Wooded filter

. ! stri
g)l[:_lﬂ;j[fr::éﬁlng Stone trench acts as _ &
a level spreader Grass filter strip

Grass filter 3% slope or less
strip




GRAVEL INLET TRENCH
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Infiltration Trench
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ROOF LEADER

SURCHARGE PIPE

B o e - i - M-

REMCMWABLE SECTION -

FILTER STREEM —————

SPLASH BLOCK
_""‘ / J;'CAF"I.I'-IITH SCREW TOP LID

|.||
—|—JI

EEnE.

I --; [y
T L

= DBSERVATION WELL

Figure 4: Soakaway Pit Profile
Source: Adapted from Maryland Department of the Environment, 1998,
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Aesthetic Dry Detention Pond
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iyprcal Lot
12000SkE

Woods to Remain

GNP SE

\Woods, 55 3200
Lawn 61 5830
House: 98 2000
Drive 98 610
ostreet, 98 1120
Patio 98 300
Sidewalk 98 400

1wo-StoryHouse
Width 60!

Depth 40’

4 Bedrooms
3:1/2)Baths
1*tHoorl456 Sk

2"9E 001280 SF \

Total Heated 27286 SFE

Pavement




jypical ot
12000SkE

Woods to Remain

GNP SE

Woaods, 55 3200
Lawn 61 5830
House, 98 2000
Drive 98 610
a s i L Zstreet: 98 1120
Wi £ : Patio 98 300
Sidewalk 98 400

Fills with 1"

1wo-StoryHouse

Driveway
Width 60
Depth 40’ _Sidewalks_
4Bedrooms M S
S-1/2Baths Cutb e
15tFloor 1456 SF Excess Runoff Over 1” Rainfall
2% Hoor 1280 Sk

Pavement
Total Heated 27236 SFE
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Roadside Swale Capacities
Slope 0.50% Q=1.00cfs V=0.511fps
Slope 1.00% 0Q=150cfs V=0.73 fps
~ Slope2.00% Q=210 cfs V=1.04fps
Slope 4.00% Q=290cfs V=1471fps
Slope 5.00% Q=3.30cfs V=164 1fps
Slope 6.00% Q=3.60cfs V=180fps
Slope 8.00% Q=4.10cfs V=2.07fps

1

|
I 21 S 6" | 81 T Ou g | = 51 35 On _’:Qy:'f_
Guttey | i
: z T T : (R L0, it IR s e St J.-I.
Concrete Curb
& Guiter Channel Flow Concrete Sidewalk

3-4' Curb,Opening

(Flume)

Water Quality Swale




SElLCalculations




1. Enter Site Data Here [¥ Show/Hide Calculation Sheets
"Site Data" and "BMPs" worksheets require user inputs.
s a BMP not listed on the "BMPs" sheet
Blue colored cells indicate user input fields.
Model results are summarized in the "Model Output” worksheet.

General Information
Name of Applicant:
Name of Project:
Scenario Name*:
# Homes on Septic Systems
Unsewered Commercial Systems (gal/yr)
Development Site Area (acres): 36.720
Development Site Area (calculated, ft?): 1,599,523
* Use Scenario Name when multiple BMP configurations are being tested
for a given project. Save each scenario as a separate file.

MC Development Co.
Forest Lake Estates
109 Lot LID

Soil Hydrologic Groups (Percent of Site Area)
Group A
Group B
Group C
Group D

Check on Soil Group Sums

100.00%

Totals OK

Areas assigned in this table must sum to the total development site area.

"Pasture” has livestock, while "Meadow" means unmanaged herbaceous cover without livestock.
"Driveways and Parking Lots" include curb and gutter.

"Rooftops" include canopies.

Land Use/Cover Data
Existing Land Use
Area (ft?) | % of site

Proposed Land Use

Area (ft%) | % of site

Pervious Areas

0.0% o
0.0% 0]
100.0% 435,773
0.0% 0]
0.0% o
0.0% 635,500

0.0%
0.0%
27.2%
0.0%
0.0%
39.7%

Row Crops [0}
Pasture [0}
Forest 1,599,523
Wetland (0]
Meadow (0]
Lawn [0}

Impervious Areas
Residential & Light Industrial
Rooftops
Driveways & Parking Lots
Other Impervious Area
Road
Sidewalk
Commercial & Heavy Industrial
Rooftops
Parking Lot
Other Impervious Area
Road
Sidewalk
Storm Water Management Facilities
Pond/Wetland Surface Area [0)
Swales/Channels/Infiltration

0.0%
0.0%
0.0%
0.0%
0.0%

13.6%
4.4%
2.0%
9.6%
3.3%

218,000
70,850
32,700

153,700
53,000

0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

0.0% )
0.0%

0.0%
0.0%

Site Totals:

1,599,523

100.0%

SIR590528

100.0%

Total Site Impervious Cover?

1.0%

33.7%
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2. Assign Project Areas Here

Assign project area to specific land uses in drainage areas (DA) associated with a specific set of BMPs
Hint: Assign land area to the Drainage Areas until all entries in the "Unassigned" category equal O.

Proposed Land Use/ Cover Data by DA
Project |Unassigned| Drainage Areas (D
Areas (ft?) | Area (ft?) DA1 DA2 DA3 DA4
Pervious Areas
Row Crops 0 0
Pasture 0 0
Forest 435,773 0 253,773 | 82,000 | 100,000
Wetland 0 0
Meadow 0 0
Lawn 635,500 0 466,900 | 84,100 84,500
Impervious Areas
Residential & Light Industrial
Rooftops 218,000 0 218,000
Driveways & Parking Lots 70,850 0 70,850
Other Impervious Area 32,700 0 32,700
Road 153,700 0 153,700
Sidewalk 53,000 0 53,000
Commercial & Heavy Industrial
Rooftops 0 0
Parking Lot 0 0
Other Impervious Area 0 0
Road 0 0
Sidewalk 0 0
Storm Water Management Facilities
Pond/Wetland 0 0
All Other BMPs (except Forested Buffer) 36,000 0 36,000
Total Area 1,635,523 0 1,284,923| 166,100 | 184,500

Proposed Drainage Area (DA) assignments match Proposed Land Use.



3. Assigh BMPs Here

a. Click on a box to associate a BMP with a specific DA. BMPs should serve the entire DA.
b. Enter storage volume (if applicable) of BMP in acre-ft.

BMPs Applied to DA

DAl

DA2

DA3

Wet Pond

Dry Detention

Stormwater Wetland

Sand Filter

Bioretention (Rain Garden)

Enhanced Grass Swale

Grass Swale

Infiltration Trench

User-defined BMP (Sequential with other assigned BMPs)

Forested Buffer

Enter Buffer Width for each DA with Forested Buffer (feet):
Percent of DA within treatment zone:

I e

)

<UNH

L

140

140

100.0%

100.0%

Storage volume for 2 yr, 24 hr storm (acre-ft)

2.3

Notes: Grass channels do not receive removal credit w hen used in combination w ith w ater quality dry sw ales.
Forested Buffers cannot be used with Wet Ponds, Dry Detention Basins, or Stormw ater Wetlands in the same drainage area.




BMP Performance

Net Reductions oAl | ow | oM | -
Flow converted to infiltration by BMPs 48.0% | 100% | 100% | |

TotalNitogen | 94% | 361% | 6% | |
Total Phosphoruss | 96T% | 450% | 450% | |
tss | oW | 6o | 694% | |
FecalColform |91 | 50 | 50% | |




DEVELOPMENT PERFORMANCE ANALYSIS

MC Development Co.
Forest Lake Estates
109 Lot LID

Land Use Summary

Total Site Area (acres) 36.72
Pre-development impervious percentage 1.0%
Post-development impervious percentage 33.7%

Annual Hydrology Summary

Existing Design Design

Landuse  without BMPs  with BMPs
Annual Surface Runoff (inches/yr) 2.32 13.91 7.43
Annual Infiltration (incheslyr) 12.00 7.08 13.57

2-year, 24-hour Storm Event Runoff Volume Summary

Storm Runoff Volume

400 | Storm Event Runoff Volume (acre-ft) |
3,50
3.00 | Existing Landuse 1.16

_ 250 - Design without BMPs 3.38

E 2.00 -

S 150 2-yr, 24-hr BMP Storage 2.25
1.00 Target Storage * 2.22
0.50 Meets Goal? YES
0.00 -

Existing Design




Pollutant Load Summary

Existing Design Design Meets
Landuse without BMPs  with BMPs Target Goal?
Total Nitrogen (Ib/yr) 29 268 87
Total Phosphorus (Ib/yr) 2.5 28.6 5.9
Sediment 2 (ton/yr) 2.41 7.16 0.36 1.07 YES

Nitrogen Load Phosphorus Load Sediment Load
35.0 8.00

30.0
250 6.00

20.0 A
15.0
10.0 - 2.00 -
5.0
0.0 - 0.00 -

4.00

BMPs Meet Sediment Load Reduction and Runoff Control Targets

Fecal Coliform Load Summary

Fecal Coliform Load

Fecal Coliform Load (count x 10%yr)

Existing Landuse 205
Design without BMPs 5484
Design with BMPs 418

1 Target storage volume is the difference betw een pre-development runoff and design runoff with no BMPs.
2 Upland sediment load only, does not include sediment from stream bank erosion/channel instability.
Sediment target reflects 85% removal of annual sediment load under design conditions w ithout BMPs.




Removal Efficiencies:

letalNitrogen: 142 1h/acreperyearn=67.5% Remoyal

{otal Bhesphorus: 0.101h/acreperyear=19:4% Remoyal

lotal Suspended/Selids; 0:006/Tens/acre peryear=
05% Remoyal



Hydrelegic Analysis




Increase Time of Concentration




Determine storage volume for Water Quality volume requirements. Determine
the storage volume required for quality control BMPs. Use larger of volumes to maintain CN (Step
1, Example 5.2) or water quality volume. (Example 5.3).

Determine storage volume required to maintain runoff volume or

CN. Use Chart Series A: Storage Volume Required to Maintain the Pre-development
Runoff Volume Using Retention Storage (Example 5.2).

Determine storage volume required to maintain predevelopment peak runoff rate

using 100% retention. Use Chart Series B: Storage Volume Required to Maintain the
Predevelopment Peak Runoff Rate Using 100% Retention.

Determine whether additional detention storage is required to maintain pre-
development peak runoff rate. Compare the results of Steps 1 and 2 to the results of Step 3. If the
storage volume in Steps 1 and 2 is determined to be greater than that in Step 3, the storage volume required to
maintain the predevelopment CN also controls the peak runoff rate. No additional detention storage is needed.
If the site area in Step 1 is less than that in Step 3, additional detention storage is required to maintain the peak

Determine storage volume required to maintain predevelopment peak runoff rate

using 100% detention. Use Chart Series C: Storage Volume Required to Maintain the
Predevelopment Peak Runoff Rate Using 100% Detention. This is used in conjunction with Chart Series
A and B to determine the hybrid volume in Step 6.

HYBRID approach. Use results from Chart Series A, B, and C to determine storage
volume s to maintain both the predevelopment peak runoff rate and runoff volume. Refer to
Equations 5.5 and 5.6 as found in Example 5.4.

Determine appropriate storage volume available for retention practices. If the
storage volume available for retention practices is less than the storage determined in Step 3,
recalculate the amount of BMP area required to maintain the peak runoff rate while attenuating
some volume using the procedure in Example 5.6 using Equations 5.7 and 5.8.




summary

Volume to maintain pre-developed volume =0.49". 1.50 Ac.Ft. ( 2 year storm)
Water Quality Volure (ImperviousArea)  =0.79", 0.798 Ac. Ft. (1" Rainfall )

Retention storage to maintain Peak Rate of Runoff = 0.99", 3.03 Ac. Ft. (10 Yr. Storm)

Detention storage to maintain Peak Rate of Runoff =0.83", 2.54 Ac. Ft (10 Yr. Storm).

Total Volume required to maintain Peak Rate of runoff = 0.726". 2.222 Ac. Ft (HYBRID ).

Therefore: Use 0.798 Ac. Ftin "Rain Gardens" and 1.424 Ac. Ft.in Dry Detention
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Questions: ?
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