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Appendix E
WinSLAMM Analyses of Hidden Meadow
Development
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Summary

WinSLAMM (version 10.3) was used to estimate the total phosphorus load in post-development
stormwater at a multifamily town house development project in the New York City Watershed.
The site selected for this analysis, Hidden Meadow, is located in the Town of Somers and drains
into the Amawalk Reservoir in Westchester County, New York. The pre-developed site was
forested with a centrally located, town-regulated wetland. Fifteen and a half acres of the site was
developed and modeled. The remaining undeveloped 20.1 acres were assumed to have the same
stormwater characteristics as the pre-development woods conditions. Table 1 lists each subarea
used in the WinSLAMM analysis (measured directly from site plans).



Table 1: Modeled Subareas

sub area developed | undeveloped
area area
(acres) contribution

(acres)

Area 1 0.29

Area 2 0.24

Area 3 0.24

Area 4 0.17

Area 5 0.43

Area 6 0.31

Area 7 0.36

Area 8 0.21

Area 9 0.20

Sport Court 0.034

Streets 0.95

Recreation Field 0.62

BioRet2 1.57 1.63

Pond Area 1.26

Swale 0.83 3.30

other to pond 1.45

other to swale 0.72

other to bioretention 0.72

total modeled: 10.11 4.89

grand total modeled: 15.50

Stormwater at the subareas listed above is treated to remove total phosphorus and include: the
10-acre developed area; and the 5.5-acre undeveloped areas, that drain onto the developed area.
WinSLAMM primarily models developed areas but can also include small areas of undeveloped
land within developed urban areas.

The Hidden Meadow site is comprised of many small elements representing portions of the
buildings (roofs and driveways for example) directed towards different stormwater controls and
drainage components. The following modeling schematic in Figure 1 is quite complex, especially
considering the small area of the developed site. Simplified modeling analyses were not possible
due to the use of distributed controls that are placed in many locations throughout the area,
usually splitting source areas (such as roofs and landscaped areas) for different treatment.
Appendix E-1 in this document shows the detailed development characteristics for each of these
subareas.



Figure 1: Winslamm Site Layout Showing Subarea and Treatment Area Connections for
Developed Portions of Hidden Meadow.
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There are many stormwater controls used at the site. Porous pavement driveways and backyard
decks (which also receive portions of roof runoff) and rain gardens are used throughout the site.
A large swale drains an upgradient area (as shown on the site maps) along with backyard areas
for some of the units. A large bioretention area is located along the road which also receives
some site drainage. A large bioretention area at the recreation field receives runoff from several
buildings and adjacent areas, and a large pond receives runoff from much of the area (most
having received prior treatment). The stormwater controls modeled are discussed in Appendix E-
2 in this document, with assumed vertical profiles and underground features if they were not
described in the site reports. The dimensions of the areas treated by the stormwater controls were
measured on the site plans.

WinSLAMM was previously calibrated for East Coast conditions using data from the National
Stormwater Quality Database

(http://rpitt.eng.ua.edu/Publications/4 _Stormwater Characteristics_Pollutant Sources_and Land
_Development_Characteristics/Land_development_characteristics/Standard%20Land%20Use%2
0file%20descriptions%20final%20April%2018%202011%20for%20EPA%20Cadmus.pdf). Site
soils are reported as fine sandy loam, loam, and silt/sand. Normally compacted silt soils were
assumed, with infiltration rates of about 0.5 inch/hour for the infiltrating stormwater controls.




Ten years (1995 through 2005) of rainfall records for Yorktown Heights, NY, were used for
WinSLAMM long-term continuous modeling calculations. (Yorktown Heights is approximately
4 miles from Somers, the Hidden Meadow location).

Appendix E-3 in this document provides WinSLAMM modeling summary results for post-
development conditions at the Hidden Meadow site. The level of stormwater treatment was quite
high, especially for particulate forms of phosphorus.

Table 2 presents the annual runoff discharge loads for the rainy period.

Table 2: Rainy Season Annual Runoff Discharge Loads

The post-development WinSLAMM Value for rainy period only

analysis was only for the non-winter season

(excluding rains from December 2 to March

12, based on typical temperatures and

snowfall). The following are the annual

runoff discharge loads for the rainy period:

Rain depth 32.80 inches per year (in/yr)

Runoff volume 150,100 cubic feet per year (ft*/yr) (about 57%
reductions)

Total particulate solids yield 254 pounds per year (Ibs/yr) (about 93%
reductions)

Total particulate solids concentration 27.1 milligrams per liter (mg/L)

Total phosphorus yield 1.86 1b/yr (about 76% reductions)

Total phosphorus concentrations 0.33 mg/L

Particulate phosphorus yield 0.27 1b/yr (about 94% reductions)

Particulate phosphorus concentration 0.18 mg/L

Filterable phosphorus yield 1.59 1b/yr (about 57% reductions)

Filterable phosphorus concentration 0.15 mg/L

These yield values require that the stormwater controls are designed, built, and maintained
correctly.

Since WinSLAMM does not calculate snowmelt runoff, the following estimate was used to
predict the discharge of total phosphorus in snowmelt at the site. The estimated amount of runoff
from this developed area during snowmelt events (when infiltration practices are not likely to be
functioning) is estimated to be about 55,900 ft*/yr (based on the 10-year average rainfall amount
measured during the winter season. A reasonable value for snowmelt total phosphorus
concentrations is 0.23 mg/L, as measured during extensive snowmelt water quality monitoring in
Toronto residential and commercial areas (Pitt and McLean 1986). This estimated snowmelt total
phosphorus yield (snowmelt runoff volume multiplied by the concentration) is therefore
estimated to be about 0.80 1b/yr.



Therefore, the 15.5 acre modeled area is calculated to have the following annual total phosphorus
discharges after development:

Winter season yield: 0.80 Ib/yr
Rain season yield: 1.86 1b/yr
Total: 2.66 1b/yr

Based on Don Lake’s analyses applying the Simple Method for this site and Yorktown Heights
area rains, the pre-development total phosphorus load at the Hidden Meadow site was calculated
to be 1.57 Ib/yr. The total phosphorus load is therefore expected to increase by about 1.09 1b/yr
(about 70% compared to the pre-developed conditions), even with the extensive stormwater
controls proposed at the site.

In addition to this 15.5 acre modeled area, an additional 20.1 acres of undeveloped area is also
included on the site that do not drain to the site stormwater controls. This area was not modeled
using WinSLAMM, as the model only considers developed urban land. However, the total
phosphorus load at this undeveloped area is expected to remain at pre-developed levels. When
the total phosphorus load from this undeveloped area is added to the modeled urban developed
land (again using Don Lake’s pre-development/undeveloped land analyses applying the Simple
Method for this area), the total 35.6 areas would produce an expected annual discharge of 7.87
Ib/acre, compared to the pre-developed total phosphorus annual load of 6.78 Ib/acre. The
difference between pre- and post-development is the same at 1.09 1b/yr. However, the percentage
difference decreases from approximately 70% to about 16%, due to the larger area. Nonetheless,
1.09 Ib/yr of additional total phosphorus is estimated to leave the site in the post-developed
condition.

Table 3 summarizes the pre- and post-development total phosphorus discharges for the Hidden
Meadow development. This table shows the calculated total phosphorus mass discharges for pre-
development and post-development conditions. Estimates for snowmelt total phosphorus
discharges are also shown, based on simple calculations. These snowmelt discharges account for
about 30% of the annual total phosphorus discharges for this site.



Table 3: Summary of Calculated Total Phosphorus Discharges at Hidden Meadow Site
(total phosphorus runoff discharges, 1b/yr)

Hidden Meadow (15.5 ac developed area)

A. Site undeveloped (all seasons) 1.57
B. Site developed (non-winter seasons) 1.86
(not including off site area)

C. Site developed snowmelt (estimate) 0.80

D. Total site developed all seasons (B plus | 2.66
C) (not including off site area)
E. Site change with development (D minus | 1.09
A)
F. Off-site change due to treatment onsite | 0.87 reduction
(3.2 acres draining to bioretention area 2)
G. Net change (E minus F) 0.22

The off-site treatment is provided at bioretention 2 which receives runoff from the adjacent road
(0.5 acres) plus runoff from about 2.7 acres of large landscaped and undeveloped areas. This
large bioretention area (about 0.3 acre in size) completely eliminated all runoff from this off-site
area.

The Hidden Meadow development uses a wide variety and extensive use of stormwater
management practices. However, it is still expected to result in increased total phosphorus
discharges compared to pre-developed conditions. This site also includes additional treatment of
off-site stormwater that drains to site controls, providing additional total phosphorus reductions
compared to pre-developed conditions. Therefore, one method to further reduce the total
phosphorus discharges would be to increase the treatment of off-site stormwater.

This example illustrates how WinSLAMM can be used to calculate complex development sites
having many types of stormwater controls. WinSLAMM accurately routes flows, particulates,
particle sizes, and pollutants through multiple controls, using the effluent characteristics from
upland controls, adding new flow additions, and then routing the combined flows to downstream
controls. This example was overly complex due to the numerous small components and the many
distributed stormwater controls. Also, these analyses are estimates based on calculated results
and reasonable assumptions concerning source areas and stormwater control details. More
precise analyses are possible with actual measurements and specific design information.



Appendix E-1: Subarea Development Characteristics

Areal
area arca | fraction | lato | lato | 1bto 1b to
(square | (acre | to pond | pond | back PP &
feet- | -ac) | subarea total | yard swale
ft?) deck total
(deck)
porous
pavement
(PP) &
swale
area 1 roofs 5,148 | 0.118
laroof to 0.5 0.059
pond
1b roof to deck 0.5 0.059
PP and outfall
arca 1 PP 1,652 |0.038 |1 0.038
driveways to
pond
arca 1 PP 816 0.019 | 1 0.019
decks to
outfall
area 1 front 1,588 [0.036 |1 0.036
yards to pond
area 1 rear 3456 |0.079 |1 0.079
yards to pond
totals 0.291 0.213 0.078




Area 2

area |area | fraction|2ato |2ato |2bto |2bto
(ft2) | (ac) |to bioret | bioret | deck | PP &
subarea total | PP & | swale
swale | total

area 2 roofs 4,158 | 0.095

2a roof to bioret 0.5 0.048

2b roof to deck 0.5 0.048

PP and outfall

area 2 PP 1,377 1 0.032 | 1 0.032

driveways to

bioret

area 2 PP decks | 680 | 0.016 | 1 0.016

to outfall

area 2 front 1,323 1 0.030 | 1 0.030

yards to bioret

area 2 rear 2,880 | 0.066 | 1 0.066

yards to bioret

totals 0.239 0.176 0.063

Bioret = bioretention facility




Area 3

arca
(f2)

arca

(ac)

fractio
nto
subare
a

3ato
biore

3ato
biore

total

3bto
deck
PP
and
swal

3bto
deck
PP
and
swal

total

3cto
pond

3c to
pond
total

3dto
deck
PP
and
pond

3d to
deck
PP
and
pond
total

area 3
roofs

4,15

0.09

3a roof to
bioret

0.3

0.02

3b roof to
deck PP
and
outfall

0.2

0.01

3cto
pond

0.3

0.02

3d roof to
deck pp
and pond

0.2

0.01

area 3 PP
driveways

1,37

0.03

3a PP
driveway

0.4

0.01

3c PP
driveway

0.6

0.01

area 3 PP
decks

680

0.01

3b PP
decks

0.4

0.00

3d PP
decks

0.6

0.00

area 3
front
yards

1,32

0.03

3a front
yards

0.4

0.01

3¢ front
yards

0.6

0.01

area 3a
rear yards
to bioret

2,88

0.06

0.06

totals

0.23

0.12

0.02

0.06

0.02




Area 4

area |area | fraction |4ato |4ato |4bto | 4bto
(ft2) | (ac) |to bioret | bioret | deck | PP
subarea total | PP and
and swale
swale | total
area 4 roofs 4,158 | 0.095
4a roof to 0.5 0.048
bioret
4b roof to deck 0.5 0.048
PP and outfall
area 4a PP 1,377 1 0.032 | 1 0.032
driveways to
bioret
area 4b PP 680 |0.016 |1 0.016
decks to outfall
area 4a front 1,323 | 0.030 | 1 0.030
yards to bioret
totals 0.173 0.110 0.063
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Area s

areca
(ft2)

arca

(ac)

fractio
nto
sub-
area

5ato
bio-
ret

S5ato
bio-
ret
total

5b to
rain
gar-
den
(RG)
1to
out-
fall

5b to
rain
gar-
den

1 to
out-
fall
total

5cto
rain
gar-
den
2 to
out-
fall

5cto
rain
gar-
den
2to
out-
fall
total

5d to
rain
gar-
den
3to
out-
fall

5d to
rain
gar-
den
3to
out-
fall
total

area 5
roofs

5,427

0.12

5a roof to
bioret

0.65

0.08

5b roof to
RG1 and
outfall

0.12

0.01

5c roof to
RG2 and
outfall

0.12

0.01

5d roof to
RG3 and
outfall

0.11

0.01

area Sa
driveway
s to bioret

1,377

0.03

0.03

area Sa
front
yards to
bioret

1,323

0.03

0.03

area 5
rear yards

10,71

0.24

5b rear
yard to
RG1

0.4

0.09

Sc rear
yard to
RG2

0.2

0.04

5d rear
yard to
RG3

0.4

0.09

totals

0.43

0.14

0.11

0.06

0.11

11




Area 6

arca
(ft2)

arca

(ac)

fractio
nto
subare
a

6a to
bio-
ret

6a to
bio-
ret
total

6b to
rain
gar-
den
4 to
pond

6b to
rain
gar-
den
4 to
pond
total

6¢c to
rain
gar-
den
5to
pond

6¢c to
rain
gar-
den
5to
pond
total

6d to
rain
gar-
den
6 to
pond

6d to
rain
gar-
den
6 to
pond
total

area 6
roofs

537

0.12

6a roof to
bioret

0.6

0.07

6b roof to
RG4 and
pond

0.14

0.01

6¢ roof to
RGS5 and
pond

0.13

0.01

6d roof to
RG6 and
pond

0.13

0.01

area 6a
driveway
s to bioret

0.02

0.02

area 6a
front
yards to
bioret

0.03

0.03

area 6
rear yards

0.12

6b rear
yard to
RG4 and
pond

0.7

0.08

6¢ rear
yard to
RGS and
pond

0.2

0.02

6d rear
yard to
RG6 and
pond

0.1

0.01

totals

0.30

0.13

0.10

0.04

0.02
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Area 7

arca
(ft2)

arca

(ac)

fractio
nto
subare
a

7a to
biore

Ta to
biore

total

7b to
rain
gar-
den
7 to
pond

7b to
rain
gar-
den
7 to
pond
total

7cto
rain
gar-
den
to
pond

7c to
rain
gar-
den
to
pond
total

7d to
rain
gar-
den
8 to
pond

7d to
rain
gar-
den
8 to
pond
total

area 7
roofs

6,80

0.15

7a roof to
bioret

0.5

0.07

7b roof to
RG7 and
pond

0.17

0.02

7c¢ roof to
pond

0.16

0.02

7d roof to
RGS8 and
pond

0.17

0.02

area 7a
driveway
s to
bioret

1,39

0.03

0.03

area 7a
front
yards to
bioret

2,43

0.05

0.05

area 7
rear
yards

5,04

0.11

7b rear
yard to
RG7 and
pond

0.4

0.04

7c rear
yard to
pond

0.3

0.03

7d rear
yard to
RGS8 and
pond

0.3

0.03

totals

0.36

0.16

0.07

0.06

0.06
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Area 8

area |area | fraction |8to | 8to
(ft2) | (ac) |to pond | pond
subarea total

area 8 roofs to 3,029 [ 0.070 | 1 0.070

pond

area 8 driveways to | 734 | 0.017 | 1 0.017

pond

area 8 front yards | 985 | 0.023 | 1 0.023

to pond

area 8 sidewalks to | 428 | 0.010 | 1 0.010

pond

area 8 sideyards to | 3,125 | 0.072 | 1 0.072

pond

area 8 rear yards to | 900 | 0.021 | 1 0.021

pond

totals 0.211 0.211
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Area 9

arca
(ft2)

arca

(ac)

fraction
to
subarea

9ato
rain
garden
11

9ato
rain
garden
11
total

9b to
pond

9b to
pond
total

area 9 roofs

3,029

0.070

area 9a roofs
to RG 11

0.13

0.009

area 9b roofs
to pond

0.87

0.061

area 9b
driveways to
pond

490

0.011

0.011

area 9b front
yards to pond

985

0.023

0.023

area 9b
sidewalks to
pond

428

0.010

0.010

area 9
sideyards

2,871

0.066

area 9a
sideyards to
RG11

0.25

0.016

area 9b
sideyards to
pond

0.75

0.049

area 9 rear
yards

900

0.021

area 9a rear
yards to
RG11

0.05

0.001

area 9b rear
yards to pond

0.95

0.020

totals

0.200

0.027

0.173
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Sport Court (SC)

area |area | fraction|SCa |SCa |SCb | SCb
(ft2) | (ac) |to to to to to
subarea | RG9 | RG9 | RG10 | RG10
to to to to
pond | pond | pond | pond
total total
sport court 1,494 | 0.034
SCa sport court 0.5 0.017
to RG9 to pond
SCb sport court 0.5 0.017
to RG10 to pond
totals 0.034 0.017 0.017
Streets (ST)
area area | fraction | STa STa STb | STb
(ft2) (ac) |to to to to to
subarea | Bioret | Bioret | pond | pond
total total
streets 41,400 | 0.950
STa to 0.5 0.475
Bioret
STb to 0.5 0.475
pond
totals 0.950 0.475 0.475
Recreation Field
area area | fraction | RecField | RecField
(ft2) (ac) |to to bioret | to bioret
subarea | to pond | to pond
total
RecField large landscape | 23,220 | 0.533 | 1 0.533
to bioret to pond
RecField sidewalks to 3,744 | 0.086 | 1 0.086
bioret to pond
totals 0.619 0.619
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Bioretention Area Near Street (Bioret2)

area area | fraction Bioret | Bioret
(ft2) (ac) |to 2 to 2 to
subarea outfall | outfall
total
BioRet2 large landscape to | 46,800 | 1.074 | 1 1.074
bioret2 to outfall
BioRet2 street to bioret2 to | 2,640 | 0.500 | 1 0.500
outfall
BioRet2 un-dev large 69,264 | 1.626 | 1 1.590
landscape to bioret2 to
outfall
totals 3.200 3.200
Large Pond Area
area area | fraction | pond | pond
(ft2) (ac) |to to to
subarea | outfall | outfall
total

pond large landscape to 54,720 | 1.120 | 1 1.120
pond to outfall
pond water surface to pond | 5,940 | 0.136 |1 0.136
to outfall
Totals 1.256 1.256

Other to Pond (1.45 acres, all large landscaped area)

Other to Swale (0.724 acres, all large landscaped area)

Other to Bioretention (0.724 acres, all large landscaped area)

Swale (0.83 acres, all vegetated area within the swale)
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Appendix E-2: Hidden Meadow Stormwater Controls Modeled by WinSLAMM

Wet Pond:

Wet Detention Control Device
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Recreation Field Bioretention:
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Gravel 32 4 0 a0 0.000
Sandz 38 g8 25 13 0.000
Loarmy 5 ands 3 1345 45 25 0.000
Sandy Loams 40 19.5 BB 1 1.000
Fire S andy Loams 42 265 105 05 0.000
Loars & Silk Loamns 43 34 14 015 0.000
Clay Loamsz/Silty Clay Loams a0 M5 17 01 0.000
Silty Clays & Clays 55 335 18 0.015 0.000
Peat as Amendment 73 59 ] 3 0.000
Cornpost a3 Amendment B1 55 5 3 0.000
Cornposite Soil Misture Properties 40.0 195 £.5 1.000 1.000
Apply Soil Misture Values Apply Apply Apply Apply Apply
as a ser Defined Soil v .V Field W wiling W Infiltiation Al
. Porazity . .
Miwture Capacity Faint Fiate Walues
Cancel Continue



Roadside Bioretention:

5. Biofiltration Control Device
Drainage System Control Praclice

Device Properties Biofilter Humber 2

Top Ares (sf] 13200
Bottom Area [=f] 3378
Total Depth [ft) 11.00
Typical Width [ft] [Cost est. only] 50.00

Mative Soi Infitiation Rate (in'hr] 0500

Flow Ratio

Number of Devices in Source Area or
Upstream Drainage 5pstem

Infil. Rate Fraction-Bottom [0.001-1] 1.000
Infil. Fate Fraction-Sides (0.001-1] 1.000
Rock Filled Depth (ft) 0.00
Rock Fill Porosity (0-1] 0.00:
Engineered Media Type Media Data

Engineered Media Infilration Rate 1.00;
Engineered Media Depth [ft] 200
Engineered kedia Porosity [0-1] 040
Inflows Hydrograph Peak to Average 280

r 8 8

]

Select Native Soil Infiltration Rate
Sand - &inthr

Loamy sand - 2.5 infhr
Sandy loam - 1.0 in/hr
Loam - 0.5 inthr

Silt lnam - 0.3 infhr
Sandy silt loam - 0.2 indhr

" Clay - 0.02 indhr

NN N

Estimated Surface Drain Time = 93.6 his.

" Clay loam - 0.1 infhr

" Silty clay loam - 0.05 indhr
" Sandy clay - 0.05 in/hr

" Silty clay - 0.04 inhr

" Rain Barel/Cistern - 0.00 inhr

x
Add |Sharp Crested Weir Add Other Dutlet Evaporation Add
Remave |Bmad Crested Weir-Reqrd sl
‘Weir crest length [f) 25.00
Weir crest width [ft] 300 -
Height fram datur to a0
bottorn of weir opening [ft] ¥ 2dd | Evapotranspiration
4dd | Vertical Stand Pipe
#dd | Swface Discharge Pipe =
Remove |Dlain Tile/Underdrain
Fipe Diameter (1] 0.25 =l =l = =]
Invert elevation above datum [ft) 1.50
Mumber of pipes at invert elew, 10
Biofilter G try Schemati Fiefresh Schematic |
Iriitial \/ ater Surface 25.00°
B0 Elevation (1) T \|>
Use R andom
Nurnber
Generation to
Accaunt for
Inliltratm_n Rate 11.00'
Uncertainty 900
Copy Biofilter
Data e
Pazte Biofilter i 'Le_é-amgmelghdaa -
Dats 2 #1 50
!
Cancel LContinue

Press "F1' for Help
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Hillside Swale:

G’ Grass Swales oL

Drainage System Control Practice Grazs Swale Number 1 Press 'F1' for Help

Grass Swale Data Select dynamic infiltration rate by zoil type
Total Drainage Area [ac) E:
Fraction of Dirainage Area Served by Swales [0-1) 1.00 ~
r
Total Swale Length [ft) g40 ~
Average Swale Length to Qutlet [ft] 3 ~
Typical Bottam Width (i) 10.0 ~
Typical Swale Side Slope [ H 1 iY] 28 ~
Typical Longitudinal Slope [fLAf, W AH] 0.025
~
Swale Retardance Factor oD -] ~ b
Typical Grazz Height [in] E.0 ~
Swale Dynamic Infilration R ate [indhi) 0.250
Typical Swale Depth [ft] for Cost Analpsis [Optional) 10,0
~ Use Total Swale Length Instead of Swale Taotal area served by swales [acres] 5.079

Dengity for Infiltration Calculations
s Tatal area [acrez]: 5.073

Particle Size Distnibution File Name Wi

Retardance
Mot needed - calculated by program Table f

Select Swale Denszity by Land Use !

B N
T

Copy Swale Data Pazste Swale Data ‘ Cancel ‘
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Backyard Porous Pavement Example (same cross-section as porous pavement driveways):

Porous Pavement Control Device
: Drainage System Control Practice Surface Pavement Layer
Infiltration R ate Data Restorative Cleaning Freguency
Initial Infilteation Fate [in/hr) a0.00 " Never Cleaned
: Surface Pavement Percent Solids Remaval Upon 750 " Three Times per Year
Total Porous and Upstream Drainage Area: 0.028 ac. Clearning [0-100] - " Semi-Annually
* Annually
Forous pavement area (acres): [0.00¢] Enter either these three values: " Every Two Years
Inflow Hydrograph Peak to Average Flow Ratio 38 Percent of Infilration R ate After 3 vears [0-100) " Everp Three Years
Percent of Infilration R ate After 5 vears [0-100) " Everp Four Years
Pavement Geometry and Properties Tirne Period Until Complete Clogaing Decurs [prs) " Every Five Years
1 - Pavement Thickness (in) 20 O " Every Seven Years
Pavement Porosity (>0 and <1) 033 [Suface Cloéging Load b/ 0.06 | " Every Ten Years
2 - Aggregate Bedding Thickness (in) a0 -
Agaregate Bedding Porosity (>0 and <1)] 0,33
3- Aggregate Base Reservair Thickness {in] £0 Select Particle Size Distribution File
Agaregate Basze Reservair Porosity (>0 and <1) 0,33 -
Porous Pavement Area to Agg Base Area Ratio 1.00 Nat needed - calculated by progriam
Outlet/Discharge Oplions Porous P . ty Sch .
a
F_'erforated Fipe Underdrain Diameter, if uzed 200
s |lnches] - - Percent of Total Area Pavement Surface
4 - Perfarated Pipe Underdrain Outlet lrvert 40 that is Porous Pavement I
Elevation [inches abowe Datum) . 20" Paans Peeret Lay
7 [Mumber of Perforated Pipe Underdraing [<250) 1 21% [
7 |Subgrade Seepage Rate (in/hr) - select below 0,500
ar enter - : 3.0 Aggregate Bed Layer
7 [Use Random Murmber Generation to Account for -
1 |Uncertainty in Seepage Fate - 20
1 |Subgrade Seepage Fate COY 1.0 C )
| |Underdrain Discharge Percent TSS Reduction 0
[0-100] or leave blank for program to calculats E0" Aggregate Base Layer
i Select Subgrade Seepage Rate ar =
€ Sand - in/hr " Clay laam - 0.1 indhr
k " Loamy zand - 25 inthr ¢~ Silty elay laam - 0.05 indhr Copy Porous Pazte Porous Subarad
g " Sandy Ioam. 10 Gandy clap - 005 infhr F'asealgent PaBZTaent ubgrade
§ | © Loam-06inthr " Silty clay - 0.04 inhr
L " Silt loam - 0.2 infhr ™ Clay- 0.02 indh .
3 ' ) - 0.02 indhr e
i " Sandy sit loam - 0.2 infhr Press "'F1' for Help Delete Control Cancel LContinue
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Typical Rain Garden:

B Bicofiltration Control Device x
| Drainage System Control Practice Add |Shalp Crested Weir #&dd | Other Outlet Evaporation Add
Device Properties Biofilter Number & il |
Top Area [=f) R00)
Bottom Avea [2f] 250
Total Depth [f) 200 Remove |Bmad Crested Weir-Reqrd Sl
Topical Width [ft] [Cost est. anly) 10.00| [weir crest length (ft) 10000
Mative Soil Infileation Fate [inhi] 0500 |weir crest width [ft) 100
Height frarm datum ta 150 ~
Infil. Rate Fraction-Battom (0.001-1) 1.000| |battorn of weir opening [ft] ) tdd | Evapotranspiration
Infil. Rate Fraction-Sides (0.001-1) 1.000 . -
Fock Filled Depth [ft] oog| — 9 | Vertical Stand Pipe
Rack Fill Parosity [0-1] 0.00 ‘ ‘
Engineered Media Type Media Data
Engineered Media Infiltration Rate 0.50 Add | Surface Discharge Pipe (.
Engineered Media Depth [ft] 0.50
Engineered Media Porosity [0-1] 0.47
Remaove |Dlain Tile/Underdrain
Inflows Hydrograph Peak to Average 380 Pipe Diameter (ft) 015 ﬂ ﬂ ﬂ =1
Flaw Fatio . Invert elevation above datum [ft) 0.30
Humber of Devices in Source Area or 1 Murmber of pipes at irvert elew. 1
Upstrearn Drainage System Biofilter G v Sch Fiefresh Schematic |
r i i
Initial W ater Surface 10.00°
000 Eleyation (it e
i
.
Uze Random
Mumber
Generation ta
Select Mative Soil Infiltration Rate Account for
" Sard - 8in‘hr " Clay loam - 0.1 inthr Infiltration Fate 200
" Loamy sand - 2.5 in/hr " Silty clay loam - 0.05 infhr Uneertainty )
 Sandyloam-1.0in/h € Sandy clay - 0.05 infhe Copy Biofiter Ll
" Loam - 0.5 inshr " Sy clay - 0.04 inhr Data e L |
ikt loam - 0.3 inhr  Clay - 0.02 infhi e ﬁop of Enginesred Media
" Sandy silt Inam - 0.2 in/he © Rain Banel/Cistern - 0.00 indhr Data 0.50 0.3
L
Estimated Surface Drain Time = 23.6 hrs. .
stimated Surface Drain Time rs. B T | Cancel Elis
3 Detailed Media Characteristics — O *
Saturation Permanent ARIEES
Soi Water Field | witing | Infitiation | <01 ¥R
Type Caontent % Lapacity F'u:nir'utl_:l Rate (inthr) Jreedrs In
Texture - ]" [Percent] (Percent] Engineerad
¥ Sail (0-1)
[ [UserDefined Soil Type 0.0 0.0 0.000 0.000
Gravel 32 4 0 40 0.000
Sandz 38 a 25 13 0.000
Loamy S ands 25 135 45 25 0.000
Sandy Loams 40 195 E5 1 0.000
Fine Sandy Loams 42 265 105 05 0.750
Loars & Silt Loams 43 34 14 015 0.000
Clay Loamsz/Silty Clay Loams B0 345 17 01 0.000
Silky Clays & Clays 5 335 18 0015 0.000
Peat as Amendment a 53 a] 3 0.000
Compost az Amendment E1 a1} ] 3 0.250
Composite Soil Misture Froperties 46.8 336 3.1 0.500 1.000
Apply Sail Misture VY alues Apply Apply Apply Apply Apply
as a llser Defined Sail ™ . ¥ Field W wiling W Infilration W Al
) Porogity . .
tisture Capacity Faint Rate Values
Cancel Continue
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Appendix E-3: Modeling Summary Results

Current File Data

SLAMM Data File Name:

ith controlsC Yorkiown add road with winter restrctmdh

L%:HWinSLAMM Files\Example Files\MNy' P load WinSLAMKM files\Hidden Meadows\Hidden kMeadows

Site Descrpt.; ‘

Edit | Seed ]

Edit | Rain File:

C:AwWinSLAMB FilessFain FileshNY arkbown F005.ran

Start Date; 01./01/96 [v ‘Winter Seazon Range

Edit | EndDate: 12/31/05 Start of Winter mmédd] | 12702 End of Winter [mm/dd) | 03712

Edit | Pollutant Probability Diztribution File:  C:WafinSLARMMM FileshE aztCoast April 05 201 4. ppd=

Edit | Runoff Coefficient File:

C:WwfinSLARMM FileshE astCoaszt Apnl 05 200 4. revx

Edit | FParticulate Solids Concentration File: |:\winSLAMM Files\E astCoast April 05 200 4. pecy

Edit | Street Delivery File [Select LU) C:hwdinSLAMM FileshE astCoast street Res and Other Urban, std

(o Rezidential LU ¢ Other Urban LU
" Institutional LU Freeways

" Commercial LU
" Industrial LU

Change all Street Delivery Files ta Match the Current File

Edit | Source Area PSD and Peak to C:swinSLAakM FilessPSD zource area SSC.osy

Average Flow B atio File:

Ize Cosgt
[ Estimation
Option
Freplace Default Val Feplace all Source Area Particle Size
! hEFP;aCE 5 etault F_if‘ '-‘['333 ze Default Digtribution Files with theS ource Area )
vt & ESEV ulrrent lle Data Yalugs PSD and Peak to Average Flow Ratio Cancel Continue
alues File Lizted Above
o e ———
age Area = 0.000 acres | Icon Mumber Index Mumber = | Icons Left = Start Date: 01/01/96 |End Date: 12/31/05
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Land Uzes T

Junctionz T Control Practices

| Outfal |

File: M arme:

restrct.mdb

Qutfall Output Summary

C:4w/inS LAk FileshE sample FileshNY P load WinSLAMM files\Hidden Meadows'Hidden Meadows with controlsC arktown add road with winter

Percent
Runoff Yolume  Percent Runoff H";FD.H ; Paticulate Sclids  Particulate Solids  Particulate
fcu. ft] Fieduction e Cone. [mg/L] ‘field (Ibs) slis
(Fv) Reduction
Tatal of All Land Uzes withaut Controls 3.993E +05 | 017 [ 1331 | 3473
Outfall Tatal with Controls | 1.B01E+06 | G247% | 00g [ 2712 | 2541 | 92E8%
e e ] 150061 ‘Vears in Model Rur: 10.00 2540
Concen- Concen- Concen- . ., Paollutant =
Pollutant tration - Mo tration - With | tration Pﬂlutgﬂt‘ﬁeld Follutant Yield Tield Percent Yield
Corirals Controls Units | ~Mo ontrals - Witk Controls Units Reduction
Particulate Phosphaorus 01847 0.02921 mgsL 46.11 2.738 |bz 94.06 %
Filterable Phospharus 0.1466 0.1693 magsL 36.60 15.86 |bz S6E6% |
Total Phosphorus 03313 0.1985 mg/L 8271 18.60 bz HAARARS
Print O utput Print Dutput
Summary ta Tesxt Summary to csv Total Arsa Modeled (ac]
File File 15.499
. Receiving Water Impacts
Total Control Practice Costs Due To Stormwater Runoff
Capital Cost NI [CWF Impervious Cover Model]
Approximate
Land Cost N Calculated  Urban Stream
Annual Maintenance Cost A R Classification
Perfarm Outfall \Without | TR Fa
Present Walue of All Costs N/ Flaw Duration ithout Controls | 0 | Fair
Annualized Walue of All Coste /B Eurve Calculations “with Contrals | 0.06 | Good
= 0.000 acres | Icon Number Index Mumber = | Icons Left = Start Date: 01/01/96 |End Date: 12/31/05 X = 5475 ¥=10
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Flow Duration Curves

Discharge (cfs)

Discharge (cfs)

Flow Duration Curve for Current Model Run

20 30 40
Fercent Greater Than a Discharge Rate

a0

60

Flow Duration Curve for Current Model Run Without Controls

20 30 40

Percent Greater Than a Discharge Rate

26

50

60

Flow Duration Data

Discharge
Greater Than
Percent

Flow Rate [cfz)
for Current
Model Bun

Flow Rate [cfs]
Without
Contrals

4.967

0.6953

01142

0.01430
1]

oo oo oo oo oo

1271
1.723
0.3306
0.05086
1]

oo o oooo oo

Print

Close




