N~
—
(@)
Q\
N
—
™
B~
™




Agenda

1 EPA Simple Method
2 Runoff Reduction Method

3 Innovative Practices

4 Q&A



1 EpPa Simple Method



The EPA Simple Method

Estimates annual pollutant load
exported in stormwater runoff from
small urban catchments

L = P><Pj><RV><C><A><2-7%2



The Simple Method

L =P xP; x@x@x A X 2-7%2

L =total post-development pollutant load (pounds/year)

P = average annual rainfall depth (inches) = 43 inches (VA)

P, = fraction of rainfall events that produce runoff = 0.9

Rv = volumetric runoff coefficient

C =flow-weighted event mean concentration (EMC) of TP
(mg/L) = 0.26 mg/L

A = area of the development site (acres)

2.72 =unit conversion factor: L to ft3, mg to |b, and acres to ft?

12 = unit conversion factor: rainfall inches to feet



The Simple Method

L = P x Pj x Rvcomposite x©C)x Ax 2'7%2

Parameter Median EMC (mglL!
Total Nitrogen
National e
Virginia ( 186 )
Residential il
Non-Residential 112
Virginia Coastal Plain 2.13
Residential 2.96
Non-Residential 1.08
Virginia Piedmont 1.70
Residential 1.87
Non-Residential 1.30
Total Phosphorus
National 0.27
Virginia C 0.26 S
Residential - 0.28
Non-Residential 0.23
Virginia Coastal Plain 0.27
Virginia Piedmont 0.22
Total Suspended Solids
National 62

Virginia 40




The Modified Simple Method

L =Px PijAx2-7%2

RV composite = (Rv; X %I) + (Rvy X %T) + (Rvp X %F)
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2 Runoff Reduction Method



Runoff Reduction Method
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_and Cover and Volumetric
Runoff Coefficients in the RRM

Cover

Cover HSGA | HSGB | HSGC | HSG D
Forest/Open 0.02 0.03 0.04 0.05
Managed Turf
/ Disturbed Soil 0.15 0.20 0.22 0.25
Impervious 095 | 095 | 095 | 0.95




_and Cover and Volumetric
Runoff Coefficients in the VRRM

Managed Turf

Areas intended to be mowed and maintained as turf within:
Residential Industrial

Commercial Institutional settings
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TN

TP

Practice | 108 | Reduction | Removar | MassLead | g2 02, | Mass Load
Remowval Remowval ©
Rooftop 12 25 to 507 o 25to 507 o 25to 50
Disconnect No Level 2 Design
Sheet Flow 1 50 0 50 ) 50
to Veq. Filter
Erpm; 25 50t0 75" 0 50t0 75" 0 50t0 75"
Grass 1 10 to 20 ' 20 | 28to44 " 15 24to 41"
Channels No Level 2 Design
Soil Can be used to Decrease Runoff Coefficient for Turf Cover at Site. See the
Compost design specs for Rooftop Disconnection, Sheet Flow to Vegetated Filter or
Amendment | Conserved Open Space, and Grass Channel
Vegetated 1 45 o 45 o 45
Roof 2 60 (4] 60 o 60
Rainwater 1 Up to 903 ° (] Up to 804 ° (] Up to 903 5
Harvesting No Level 2 Design
Permeable 1 45 25 58 25 59
Pavement 2 75 25 81 25 81
Infiltration 1 50 15 57 25 63
Practices 2 90 15 92 25 93
Bioretention 1 40 40 64 25 55
Practices 2 80 60 90 50 90
Urban 1 40 40 64 25 55
Bioretention No Level 2 Design
Dry 1 40 25 55 20 52
Swales 2 60 35 74 40 76
Wet 1 a 25 25 20 20
Swales 2 0 35 35 40 40
Filtering 1 o 30 30 60 60
Practices 2 0 45 45 65 65
Constructed 1 aQ 25 25 50 50
Wetlands 2 0 55 55 75 75
Wet 1 aQ 30 (20) ¢ 30 (20) * 50 (45) * 50 (45) *
Ponds 2 0 40 (30) ¢ 40 (30) * 75 (65) * 75 (65) *
Ext. Det. 1 a 10 10 15 15
2 15 10 24 15 31

Ponds




! ::trgig?mnunu; Reduction Method Nev Site Data Tab

Project Name:
Date:

data input cells
calculation cells
constant values

i 1. Post-Development Project & Land Cover Information

Turf =12.09

1B | Annual Bainfall (inches) 43 Im — 7 71
% Target Rainéall Event [Inches) 1.00 p - .

17 | Phosphomus EMC [magiL) 0.26 Nitrogen EMC (mgfL)
1 | Target Phozphomns Taiget Lasd (Ibfacred) 0.41 A T t I — 1 9 8
L rea Total = 19.8 acres
20
21 | Land Cover [acres])
2 A soils B Saoils C Soils O Soils
ForesttOpen Space [acres) - undisturbed,
23 | protected Forestiopen space of reforested lard 0.00 0.00 0.00
Mansged Turd [acres] - disturbed, graded fos
24 | ards or obher burf bo be mowsdimanagsd 0.00 12.00 0.00
2 | Impervious Cover [acres) 0.00 .M 0.00
Fi] Tatal

22 Rwv Coefficients

Site Rv = 0.50

el A soils B Soils C Saoils
| ForestiOpen Space 0.02 0.03 0.04
H | Manasged Turd 0.15 0.20 0.22
32 | Impervious Coves 0.95 0.95 0.895
fc)

Post Dev Tv = 0.83 ac-ft

2% Land Cover Summany

37 |ForestiDpen Space Couer [acres] DUUI

2 Weighted Bulforest] 0.00]

2 | % Forest D%I

40 Managed Turt Cover [scres) 12.ﬂ9=

4 | Waighted Fr(iuf] 0.22 P D T P L d - 2 2 77 I b/

42 | % Mansged Turf 1% O S t ev O a - * y r
43 | Imperviows Cover [acres] 7.71

44 | Fufimpervious] 0.95

45 | ¥ Impervious 39%
Total Site Area [acres)
Site Rw

ﬁ Load Reduction Required = 14.65 lb/yr

Fost-Development Treatment Yolume [oubi
— assachusetts Stormwater Forum

feat]

Post_Development Load (TP [lbfr) . Mi‘.fl Dewelopment Load [TH] |IHy']I
Total Lowd [TF] Reduction Fequired [Eir)




2%

29

VRRM Spreadsheet DA Tabs

P19 - Jx | None
E— R - Land Cover (acres) by HSG in DA A : a
Drainage Area A
Drainage Area A Land Cover [agres)
A soils B Soils C Sails Totals Land Cover Ry . . .
ForestiOpen Space (acres) 0.00 0.00 0.00 0.00 0.00 0.00 | d d
vl 0 020 S o Volumetric Reduction Credit
Impervious Cover [acres] 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.00 Yolume [cf] 0
Apply Runoff Reduction| Practices to Reduce Treatment Volume & Post-Development

Practice

Description of Credit

Credit

Phosphorus

Efficiency | Upstream BR

Credit Area (acres)

to the Practice

Phozoh m 1 Phosph
Load from Ph h R d Ri
Load to By Practice |Phosphorus

Downstream Treatment to be

1. Wegetated Roof #1[Spec #5) aotes of green roaf 45% runoff volume reduction 045 0.00 0 1) 1) T T T LAY T
1b. Vegetated Root #2 [Spec #5) sctes of green raok 02 runoff volume reduction 0.60 0.00 0 0 0 0 0.00 0.00 0.00 0.00
Rooftop Disconnectio I I d . C d .

2.a. Simple Disconnection to AB Sails 802 runoff wolume reduction PO u ta n t R e u Ct I O n re I t
[Spec #1) impervious acres disconnected For treated area 0.50 0.00 0 0 0 0

2.b. Simple Disconnection to Ci0 Sails 263 runoff wolume reduction

Spec #1 impervious acres disconnected for treated area 0.25 0.00 0 0 0 0 0.00 0.00 0.00 0.00

2.c. To Soil Amended Filter Path as per

specifications [existing C/0 zoilz) 802 runoff wolume reduction

Spec #4 impervious acres disconnected for treated area 0.50 0.00 0 . . 0.00 Mone

2. ToDry well or French Drain #1 0% runoff wolume reduction U D f d R t

Ilicrainfilration #1) [Spes #3 impervious acres disconnected for treated area 0.50 0.00 0 Se r e I n e a I n Wa e r 0.00

2.2 ToDry Well or French Drain #2 A0 runaff wolume reduction o o ;: S:;ss:wca:':"u"‘d CGompozt fimended Soilz

Wlicra-Infitration #2] [Spec #3 impervious acres disconnected for treated area 0.90 0.00 0 H t C d t 0.00 Sk Dry Swale #2

: e arvestin real 2o Brvaor o

2f. To Rain Garden #1[Micro- &b, Bioratention £2

Bicretention #1) (Spec #3) impervious acres disconnected | 402 of volume captured 0.40 0.00 0 u u £9 Uy AR uuy 0.00

2.9. ToRain Garden #2 [Micro- 802 runoff wolume reduction

Bioretention #2) [Spec #3) impervious acres disconnected for treated area 0.80 .00 0 o a = Sl el Sl el

bazed on tank size and K
design spreadsheet [See D t m T t m t

2h To Rainwater Harvesting (Spec #6)|  impervious acres captured Spec #5) 0.00 0.00 0 O W n S re a re a e n

2. To Stormuwater Planter [Utban 4034 runoff wolume reduction

Bioretention] [Spec #9, Appendix 4] | impervious acres disconnected for reated area 0.40 0.00

34 Permeable Pavement #1(Spec #7)

acfes of permeable pavement «
acres of "external” [upgradient)
impervious pavement

4554 runaff yolume reduction

3b. Permeable Pavernent #2 [Spec #7)

4. Grass Channel

acres of permeable pavement

045

0.00

0 25

0.00

0 Selection Menu

0.00

0.00 0.00

7824 runoff volume reduction

075

0.00

0 25

0.00

0.00

0.00 0.00

M' g reduction
)

0.20

0.00

0 0

0 15

0.00

0.00

0.00 0.00

ter Quality Compliance

Channel and Flood Protection

Summary o ¥J
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Water Quality Compliance Tab

A B C ] E T G
1 |Site Results |
2
3 DA A DA B DA.C DAD DA.E AREA CHECK
L] IMPERVIOUS COVER [ 0.00| 0.00 0.00 0.00 OK.
] IMPERVIOUS COVER TREATED TN I].[K]l 0.00 0.00 0.00 OK.
6 TURF AREA 12.09 0.00] 0.00 0.00 0.00 OK.
T TURF AREA TREATED 12.08 0.00] 0.00 0.00 0.00 OK.
8 AREA CHECK OK. OK. { OK. OK. /
9
1o Phosphorus Area Check: OK
11 TOTAL TREATMENT VOLUME (cf) 36,243
12 TOTAL PHOSPHORUS LOAD REDUCTION REQUIRED (LBYEAR) 14.66 . _
i — Runoff Reduction =0
14 RUNOFF REDUCTION {cf) 0
13 PHOSPHORUS LOAD REDUCTION ACHIEVED (LB/YR) 17.06 e .
16 TP Reduction = 17.06 |b/yr

17 ADJUSTED POST-DEVELOPMENT PHOSPHORUS LOAD (TP) (Iblyr)| 6.7
18
19 REMAINING PHOSPHORUS LOAD REDUCTION {LB/YR) NEE CONGRATULATIONS!! YOU EXCEEDED THE TARGET REDUCTION BY 2.4 LE/YEAR!
20

A

2

23 Nitrogen (for information purposes)

2 TOTAL TREATMENTVOLUME (| 36,243|
2

2%

27 RUNOFF REDUCTION (cf) 0
28 NITROGEN LOAD REDUCTION ACHIEVED (LB/YR] 3254
2

30 ADJUSTED POST-DEVELOPMENT NITROGEN LOAD (TN) (Ibiyr)| 130.36]

) Stante@ ™« il it Massachusetts Stormwater Forum




Channel & Flood Protection Tab

A B C D E F G H
1 1-year storm 2year storm 10.year storm
2 Target Rainfall Event (n) | | FEE] 33 514 1. 2 and 10 year
1 ’» < -
£ Drainage Area A g
5 Drainage Area |acres) 10.80] StO rmrain fa I | d e pt h S
fi Runoff Reduction Valume |cf] I||
i Drainage Area A
% Drainage Area [acres| 0.00]
10 Runoff Reduction Volume [cf] 0|
1
2 Dainage A No volume
13 Drainage Area |acres) 0.00| .
14 Runoff Reduction Valume |cf] 0| red uction
15
16 Draingge Area ) |
1T Drainage Area (acres) 0.00
13 Runaff Reduction Volume (cf] ] CN = 83
19 | ]
20 Diaine hra 1, 2, and 10-year volume
21 Drainage Area [acres] 0.0
22 Runaff Reduction Violume |cf 0| ( RV) measu red i n

=

watershed inches =

.
25 Based on the use of Runoff Reduction practices in the salected drainage areas, the spreadsheet caloulates an adjusted AVpwwoges and adjusted Curve Nomber,

Ll

i

™,

ForestiOpen Space - undisturbed, protected forestiopen

space or reforested land

Managed Turf - dishurbed, graded for yards or other furf to b2

mowed/managed

mpenaaus Cover

RV oataped (in] with no Runoff Reduction
RVowvsioped (in) with Runaff Reduction

98

i

38

“t Drainage Area & A sails B Soils C Soils [} Snils RV]_ = 1-28 inCheS
e s 1w T RV, = 1.76inches
Agea facres) (1] 000 12n 0.0 .
CH b 1 7 i =
Atea [acres) 000 IJ‘:.l[I[II m / RVlO 3 i 3 O inc h €

1-year siom

year storm

10-year storm

1.2

176

330

1.2

176

330

(4]

ik}

Adjusted CN

———

asse.causeits Storrnvwatst Fo am




BMP Treatment Train

é
=y I
Conveyance ‘ ‘

%

Conveyance

BMP 3

Pnllubtant—ﬁamuval
L]

Discharge to watercourse or

groundwater ., :
_ ':* Discharge to
Discharge to watercourse or watercourse or

groundwater groundwater
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3 Innovative Practices



Stream Restoration
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Prevented Sediment

USFWS
Bank Erosion Rate Curve

10.000

1.000
=
&
3
2 0100
H
= =
= -
E 7
E vt /
= 0010

0.001 T T T T T T

Very Low Low Moderate High Very High Extreme
Near Bank Shear Stress
+ Low B Moderate &  High'Very High ®  Extreme Rosgen Trend
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Shoreline Erosion Control

* Preference for Living Shorelines

e Lingering questions about Sediment
_Loads and Delivery

Living Shorelines Structural practices
.
= = _
- lowe structure high structure >
MNon-structural e i
S L & - B - S Frojects that include the
living shorelines: Hwbrid living shorelines:

following practices without a

Projects that include Frajects that include natural matural habitat component:
natural habitat habitat elements such as sEulkheads/Seawalls
elements only, such vegetation, oyster reef, and e st it

as vegetation, oyster sand, as well as some hard el aliivaters

reef, coarse woody structures such as stone sills ar eCroinsfetties

debris, and sand. breakwaters

=2 > .
Structural erosion contral practice

- -
RN il

I mvrnee=trrictiira BFenebairidd ikl =R ralimo




Retrofitting — Adjustor Curves

Total Phosphorus Removal
for RR and ST Stormwater Retrofit Practices

100
a5%

g%o
J_-L-J‘-‘.-.

Bo%

a0 | - e
7% o ——
65% |
[JL'Jﬁn i T E s 3 =i I 3 I s + i e

== =z e -
S ‘ Q —

0% r el
f3%

2 i "
40% T 7

Total Phospharus Removal (%)

g 91 o2 03 o4 0.5 0b o7 o8 oo 1 o N - K 55, R 1.5 16 17 LB Lg D A L

Rumoff Depth Captured per Impervious Aere (inches)
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Street Sweeping

Mass Loading Approach
1. Determine pounds of material collected
2. Convert to pounds of material to dry weight using a factor of .7 lbs dry weight/lbs material
3. Multiply by the following factors for each POC to determine the reductions from street sweeping:

TN Ibs/yr TP lbs/yr TSS lbs/yr
0025 001 3

Qualifying Street Lanes Method

1. Determine the lane miles swept

2. Convert to total impervious acres by multiplying the miles swept by the lane width swept (10 ft)
and dividing that figure by 43,560. If both side of the street are swept, then use a lane width of 20
feet.

3. Multiply the impervious acres by the pre-sweeping annual nutrient load for TP (2 Ibs/impervious
acre/yr) and TN (15.4 Ibs/impervious acre/yr):

4. Multiply the pre-sweep baseline load by the pickup factors depending on the technology used to
determine the reductions from street sweeping:

Technology TN Ibs/yr TP lbs/yr TSS Ibs/yr
Mechanical 04 .04 10
Regenerative/\/acuum 05 .06 25

SESWA Regional Stormwater Seminar




4 Questions and Answers

Doug Beisch - Principal

757-810-2687


mailto:Doug.beisch@stantec.com
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