These PowerPoint documents have been made available by
DEQ Office of Training Services for study purposes only.
Exam questions will not be derived from the PowerPoints.
PowerPoint documents will not be allowed into the exam.

Stormwater Management
Plan Review Course

Class Exercise Solutions
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Environmental Site Design
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I ' Exercise 1A

Given: Determine for New

¢ Project Area = 6.7 acres Development:

¢ Post Development Land o Total Phosphorus Load
Cover: o Target Tv

© Managed Turf = 4.75 acres

& Impervious Cover = 1.95 acres

o Pollutant Removal
Requirement

¢ Assume “C" Soils o Average Efficiency
Required
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On Screen Demo

Land Cover [acres)

A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) — undisturbed,
protected forest/apen space or refarested land 0.00 0.00 0.00 0.00 0.00
Managed Turf (acres) - disturbed, graded for
yards or other turf to be mowed/managed 0.00 0.00 m 0.00 475
Impervious Cover (acres) 0.00 0.00 \\ 195/ 0.00 195
Total 6.70

R
e

« | Enter site data

Light green = Managed Turf

- Dark Grey = Building
~, Light Grey = Parking & Sidewalks
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Land Cover Summary

Results

Forest/Open Space Cover (acres) 0.00
Weighted Rv(forest) 0.00
% Forest 0%
Managed Turf Cover (acres) 475
Weighted Rv(turf) 0.22
% Managed Turf 71%
Impervious Cover (acres) 195
Rv{impervious) 0.95
% |Impervious 29%
Total Site Area (acres) 6.70
Site Rv 0.43
Post-Development Treatment Volume (acre-ft) 0.24
Post-Development Treatment Volume (cubic
feet) 10.518
Post Development Load (TP) (Ib/yr) @
.00

Total Load (TP) Reduction Required (Ib/yr)

Post Development Load (TN) (Ib.fyr}l

47 28|

v'Total TP Load = 6.61 Ib/yr

Reduction Required = 3.86 Ib/yr
Required Treatment Volume
= 10,518 c.f.
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Land Cover Summary

Results

Forest/Open Space Cover (acres) 0.00
Weighted Rv(forest) 0.00
% Forest 0%
Managed Turf Cover (acres) 475
Weighted Rv(turf) 0.22
% Managed Turf 71%
Impervious Cover (acres) 195
Rv{impervious) 0.95
% |Impervious 29%
Total Site Area (acres) 6.70
Site Rv 0.43
Post-Development Treatment Volume (acre-ft) 0.24
Post-Development Treatment Volume (cubic

feet) 10,518
Post Development Load (TP) (Ib/yr) ' Post Development Load (TN) (Ib/yr)| 47 28|

Total Load (TP) Reduction Required (Ib/yr)

v'Total TP Load = 6.61 Ib/yr

v'Reduction Required = 3.86 Ib/yr
Required Treatment Volume
= 10,518 c.f.
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Land Cover Summary

Results

Forest/Open Space Cover (acres) 0.00
Weighted Rv(forest) 0.00

% Forest 0%
Managed Turf Cover (acres) 475
Weighted Rv(turf) 0.22

% Managed Turf 71%
Impervious Cover (acres) 195
Rv{impervious) 0.95

% |Impervious 29%
Total Site Area (acres) 6.70
Site Rv 0.43
Post-Development Treatment Volume (acre-ft) 0.24
Post-Development Treatment Volume (cubic

feet) < 10;518 >
Post Development Load (TP) (Ib/yr) T Post Development Load (TN) (Ib/yr)| 47 28|
Total Load (TP) Reduction Required (Ib/yr) 3.86

v'Total TP Load = 6.61 Ib/yr

v'Reduction Required = 3.86 Ib/yr
\/Required Treatment Volume
= 10,518 c.f.
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Results

Land Cover Summary

Forest/Open Space Cover (acres) 0.00

Weighted Rv(forest 0.00

e eoresl 2% Save Results As: EX1A.xlsm
Managed Turf Cover (acres) 475

Weighted Rv(turf) 0.22

% Managed Turf 71%

Impervious Cover (acres) 1.95

Rv{impervious) 0.95

% |Impervious 29%

Total Site Area (acres) 6.70

Site Rv 0.43

Post-Development Treatment Volume (acre-ft) 0.24

Post-Development Treatment Volume (cubic

feet) 10,518

Post Development Load (TP) (Ib/yr) 6.61 Post_Development Load (TN) (Ib/yr)] 47.28|
Total Load (TP) Reduction Required (Ib/yr) \ 3 6| }

v'Total TP Load = 6.61 Ib/yr

Overall Efficiency = 100*(3.86/6.61 )

v'Reduction Required = 3.86 Ib/yr Required =58%

\/Required Treatment Volume

*High Overall Reduction Efficiency

= 10,518 c.f. for a 30% Impervious site*
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Environmental Site Design
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I ' Exercise 1B

Given: Determine for New

¢ Project Area = 6.7 acres Development:

# Post Development Land o Total Phosphorus Load

Cover: o Target Tv
© Open Space/Forest = 3 acres

© Managed Turf = 1.75 acres

© Impervious Cover = 1.95 acres

o Pollutant Removal
Requirement

o Average Efficiency

¢ Assume “C" Soils Required

**Assume 3 acres of turf from Exercise 1A can ether remain as undisturbed
open space, or will be amended/restored/re-vegetated, etc.)
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Land Cover (acres)

A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) — undisturbed,
protected forest/open space or reforested land
Managed Turf (acres) - disturbed, graded for
yards or other turf to be mowed/managed

Impervious Cover (acres)

Enter site data

Light Green = Turf

Dark Green = Forest/Open Space
Dark Grey = Building

Light Grey = Sidewalks/Parking
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Results

Land Cover Summary

Forest/Open Space Cover (acres) 3.00

leahted Ruforest) =1 Save Results As: EX1B.xIsm
Managed Turf Cover (acres) 175

Weighted Rv{turf) 0.22

% Managed Turf 26%

Impervious Cover (acres) 1.95

Ry(impervious) 095

% Impemvious 29%

Total Site Area (acres) 6.70

Site Rv 0.35

Post-Development Treatment Volume (acre-ft) 0.20

FPost-Development Treatment Yolume (cubic

feet) 8,008

Post Development Load (TP) (Ib/yr) 0.38 Post Development Load (TN) (Ib.-’g.fr':ll 33.45'
Total Load (TP) Reduction Required (lb/yr) 263

v Total TP Load = 5.38 Ib/yr

‘/Reduction Required = 2.63 Ib/yr

‘/Required Treatment Volume

= 8,558 c.f.

Overall Efficiency = 100*(2.63/5.38)

Required =49%

*Reduced Overall Efficiency
Requirement compared to Exercise 1A*

>
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| ' Exercise 1A & 1B Compared

Exercise 1A | Exercise 1B

Total TP Load 6.61 Ib/yr 5.38 Ib/yr
Reduction Required 3.86 Ib/yr 2.63 Ib/yr

Required Treatment Volume 10,518 c.f. 8,558 c.f.
Overall Efficiency Required 58% 49%

Environmental Site Design reduces:
v’ Phosphorus leaving the site and
v’ Required amount of reduction
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| B Exercise 1C

Environmental Site Design
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Exercise 1C

¢ Project Area = 6.7 acres ‘ ‘ ¢ Assume “C" Soils throughout

Evaluate each of the following three treatments:

. Extended Detention — Level 2 (Standalone)
[Surface Area = 0.25 Acres]

Il. Composted Amended Grass Channel (Standalone)
[Surface Area = 0.25 Acres]

lll. Compost Amended Channel to Extended Detention
[Surface Area = 0.5 Acres]

TP Reduction Achieved: TP Reduction Required:

Water quality treatment requirements met?



(L2)
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| . [. Extended Detent
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DEFINITION: FOREST & OPEN SPACE

Land that will remain undisturbed OR that will be restored to a hydrologically
functional state:

Portions of residential lots that will NOT be disturbed during construction

Portions of roadway rights-of-way that, following construction, will be used as
filter strips, grass channels, or stormwater treatment areas; MUST include soill
restoration or placement of engineered soil mix as per the design
specifications

Community open space areas that will not be mowed routinely, but left in a
natural vegetated state (can include areas that will be bush hogged no more
than four times per year)

Utility rights-of-way that will be left in a natural vegetated state (can include
areas that will be bush hogged no more than four times per year)

Surface area of stormwater BMPs that are NOT wet ponds, have some type of
vegetative cover, and that do not replace an otherwise impervious surface.
BMPs in this category include bioretention, dry swale,|grass chcmnel[, ED pond
that is not mowed routinely, stormwater wetland, soil amended areas that are
vegetated, and infiltration practices that have a vegetated cover.

Other areas of existing forest and/or open space that will be protected during
construction and that will remain undisturbed. These include wetlands.




Step 1. Enter site data

(Transfer 0.25 acres from Managed Turf to
Forest/Open Space to account for 0.25 acre
surface area of ED2

Land Cover [acres)

A soils B Soils C Soils ___ D Soils Totals
Forest/Open Space (acres) -- undisturbed,
protected forest/open space or reforested land 0.00 0.00 325 0.00 325
Managed Turf (acres) - disturbed, graded for
vards or other turf to be mowed/managed 0.00 0.00 1.50 0.00 1.50
Impervious Cover (acres) 0.00 0.00 195 0.00 1.95
N/  Totl 6.70

Light Green = Turf

Dark Green = Forest/Open Space
Dark Grey = Building

ight Grey = Sidewalks/Parking

y
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| B 1. Extended Detention (L2)

Step 2. Transfer all site data to Drainage Area A

/7~ N\

Drainage Area i Land Cover [acres]
A soils B Soils C Soils \ D Soils Totals Land Cover By
ForestiOpen Space [acres) 0.00 0.00 ( 3.25 0.00 3.25 0.04
Managed Turf [acres] 0.00 0.00 1.50 0.00 1.50 0.22
Imperious Cover (acres) 0.00 0.00 N 1.95 0.00 1.95 0.895
N’ Total 6.70

*Assume all of the site is treated by practice

>
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| B 1. Extended Detention (L2)

Drainage Area & Land Cover [acres]
A soils B Soils C Soils D Sails Totals Land Cover By
Forest!Open Space [acres] 0.00 0.00 3.25 0.00 3.25 0.04
Managed Turf (acres) 0.00 0.00 1.50 0.00 1.50 0.22
Impervious Cover [acres) 0.00 0.00 1.95 0.00 1.95 0.95
Total 6.70
8. Extended Detention Pond
impemnious acres draining to 02 runaff wolume
f.5 ED #1(Spec #15) ED reduction 0.00 0.00
02 runaff wolume
turf acres draining to EO reduction 0.00 0.00
impemnious acres draining ta 1552 runoff wolume
&b, ED #2 [Spec #15) ED reduction 015 1.895
155 runoff wolume \
turf acres draining to ED reduction 0.15 1.50
v

Step 3. Enter area treated by practice
(assume 100% of both impervious cover and
turf freated by practice)
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| B 1. Extended Detention (L2)

Drainage Area & Land Cover [acres]
A soils B Soils C Soils D Sails Totals Land Cover By
Forest!Open Space [acres] 0.00 0.00 3.25 0.00 3.25 0.04
Managed Turf (acres) 0.00 0.00 1.50 0.00 1.50 0.22
Impervious Cover [acres) Q.00 0.00 1.95 Q.00 1.95 0.95
Total 6.70

TP Load

impemnious acres draining to 02 runaff wolume .
& .2 ED #1(Spec #15] ED reduction 0.00 0.00 R e d U C T | O n
0% ranoff wolume .
turf acres draining to EO reduction 0.00 0.00 R e q U | re m e n 'I-
impemnious acres draining ta 1552 runoff wolume
&b, ED #2 [Spec #15) ED reduction 0.15 1.95 = 2 .53 | b/yr
1552 runaff walume
turf acres draining to ED reduction 015 1.50
TP Load
TOTAL PHOSPHORUS REMOVYAL REQUIRED ON SITE [lIbdyr] 253

TOTAL RUNOFF REDUCTION IN O.A. A [cf]
PHOSPHORUS REMOVAL FROM RUNOFF REDUCTION PRACTICES IN DLA. A (Ihiyr)

1,188 Reduction

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

DOES NOT MEET WATER QUALITY

TREATMENT REQUIREMENTS

—R = 1.38 Ib/yr
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| B 1. Extended Detention (L2)

Drainage Area & Land Cover [acres]
A soils B Soils C Soils D Sails Totals Land Cover By
Forest!Open Space [acres] 0.00 0.00 3.25 0.00 3.25 0.04
Managed Turf (acres) 0.00 0.00 1.50 0.00 1.50 0.22
Impervious Cover [acres) 0.00 0.00 1.95 0.00 1.95 0.95
Total 6.70

e 0= ©° 2
8. Extended Detention Pond

credit areas
before

proceeding to

1_95% Exercise 1C Part Il

impemnious acres draining to 02 runaff wolume
f.5 ED #1(Spec #15) ED reduction 0.00 0.00
02 runaff wolume
turf acres draining to EO reduction 0.00 0.00
impemnious acres draining ta 1552 runoff wolume
&b, ED #2 [Spec #15) ED reduction 0.15
155 runoff wolume
turf acres draining to ED reduction 0.15 1.50
TOTAL PHOSPHORUS REMOVYAL REQUIRED ON SITE [lIbdyr] 253
TOTAL RUNOFF REDUCTION IN D.A. A [cf) 1,188
PHOSPHORUS REMOVYAL FROM RUNOFF REDUCTION PRACTICES IN DA, A (Ibdvrl 1.38

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS
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B II. Compost Amended Grass Channel
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| B 1. Compost Amended Grass Channel

N\

Drainage Area B Land Cover [acres]
A soils B Soils [C Soils \D Soils Totals Land Cover By
ForestiOpen Space [acres] 0.00 0.00 ( 2.25 0.00 3.28 0.04
Managed Turf [acres] 0.00 0.00 1.50 A 0.00 1.50 0.22
Imperious Cover [acres) 0.00 0.00 1.85 0.00 1.95 0.95
Total 6.70

Same site and drainage land cover areas as in Part |

3
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| B 1. Compost Amended Grass Channel

Drainage fArea B Land Cover [acres]
A soils B Soils C Sails D Sails Totals Land Cover Ry
ForestiOpen Space [acres] 0.00 0.00 2.25 0.00 3.28 0.04
Managed Turf [acres] 0.00 0.00 1.50 0.00 1.50 0.22
Imperdious Cover [acres) 0.00 0.00 1.85 0.00 1.95 0.95
Total 6.70

4. Grass Channel _

imperious acres draining to 203 runoff walume
4.a. Grass Channel A'B Soils [Spec grass channels reduction 0.20 0.00
#4 turf acres draining to grass 205 runaff valume
channels reduction 0.20 0.00
imperious acres draining to 1025 rumobf walume
b Grass Channel CID Soils [Spec # grass channels reduction 0.10 0.00
turf acres draining to grass 105 runaff walume
channels reduction 0.10 0.00
v . imperious acres draining to 305 runaff walume
' EI;EE;ZE;SC;Enaleé::trplzeﬂc:ﬂii grass channels reduction 0.30 1.95
" Spec #4) turf acres draining to grass 305 runaff valume
channels reduction 0.30 1.50

Step 4. Enter area treated by practice
(assume 100% of both impervious cover
and tfurf treated by practice)

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY



| B 1. Compost Amended Grass Channel

q

Drainage Area B Land Cover [acres]
A soils B Soils C Sails D Sails Totals Land Cover Bv
ForestiOpen Space [acres] 0.00 0.00 2.25 0.00 2.25 0.04
Managed Turf [acres] 0.00 0.00 1.50 0.00 1.50 0.22
Imperious Cover [acres) 0.00 0.00 1.95 0.00 1.85 0.95
Total 6.70

R

impervious acres draining to 2054 runoff walume T P I_O O d
4. a. Grass Channel AIB Sails [Spec arass channels reduction 020 0.00 .
#3 turf acres draining to grass 20 runaff wolume R e d U C T I O N
channels reduction 0.20 0.00 R _I_
impervious acres draining to 103 rumaff wolume e q U Ire m e N
b. Grass Channel 10 Soils (Spec # qgrass channels reduction 0.10 .00 — 2 53 | b/yr
turf acres draining to grass 102 runaff wolume
channels reduction 0.0 0.00
. i i draining to 302 runaff wolume
4.c. Grass Channel with Compost | TET IoHE 30res ) T P I_O d d
Amended Soils a5 per specs (see grazs channels reduction 0.30 1.85 :
Spec #4) turf acres draining to grass 30 runaff wolume
é channels reduction 0.30 1.50 Red UCT'O N

TOTAL PHOSPHORUS REMOVAL REQUIRED ON SITE (Ibdyr]

TOTAL RUNOFF REDUCTION IN D_A_ & [cf)
PHOSPHORUS REMOVYAL FROM RUNOFF REDUCTION PRACTICES IN D_A. A (Iblyr])

SEE ".'IMTEH DUALI'I"T’EDI"HPLIAHCE TAB FOR JP1O

,253\ =2.01 Ib/yr

2377 | [ —

2.01

R QA A



| B 1. Compost Amended Grass Channel

Drainage fArea B Land Cover [acres]

A soils B Soils C Sails D Sails Totals Land Cover Ry
ForestiOpen Space [acres] 0.00 0.00 2.25 0.00 3.28 0.04
Managed Turf [acres] 0.00 0.00 1.50 0.00 1.50 0.22
Imperdious Cover [acres) 0.00 0.00 1.85 0.00 1.95 0.95
Total 6.70

4. Grass Channel _

impervious acres draining to 2002 runaff volume
4. a. Grass Channel AB Sailz [Spec grass channels reduction 0.20 0.00
#3l turf acres draining ta grass 2024 runaff volume Delete ED L2
channels reduction 0.20 0.00 credit areas
impervious acres draining to 102 runoff wolume before
b. Grass Channel CI0 Soils [Spec # arazz channels reduction 010 0.00 proceeding
turf acres draining ta grass 102 runoff wolume to Exercise
channels reduction 0.10 0.00 1C Part Il
. imperious acres draining to 3024 runaff volume
1' o. Grass Channel with Lompest grass channels reduction 0.30 1.895 y.
mended Sails as per specs [see
Spec #4) turf acres draining to grass 3024 runaff valume
h I duct 0.30 1.50
channels reduction
TOTAL PHOSPHORUS REMOVYAL REQUIRED ON SITE (Iblyr) 253
TOTAL BUNOFF REDUCTION IND_A_ & [cf) 2377
PHOSPHORUS REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D_A_ A [Iblyr]) 2.0

-

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS



3 [II. Compost Amended Grass Channel
to Extended Detention (L2)
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[II. Compost Amended Grass Channel
to Extended Detention (L2)

Step 5. Transfer another 0.25 acres from Turf to Forest/Open
Space to account for total surface area of 0.5 acres for both
practices in both Site Data tab and Drainage Area A tab

Land Cover [acres)

A soils B Soils C 50ils oy D Soils Totals
Forest/Open Space (acres) -- undisturbed,
protected forest/open space or reforested land 0.00 0.00 3.90 0.00 3.20
Managed Turf (acres) — disturbed, graded for
yards or other turf to be mowed/managed 0.00 0.00 125 0.00 125
Impervious Cover (acres) 0.00 0.00 1.95 0.00 1.95
NS Total 6.70
Drainage Area C Land Cover [acres) /\
A soils B Soils C Soils \ D Sails Totals Land Cover Bu

Forest!Open Space [acres) 0.00 0.00 3.50 )‘ 0.00 2.50 0.04

Managed Turf [acres) 0.00 0.00 \ 1.25 0.00 1.256 0.22

mperious Cover [acres) 0.00 0.00 1 .95/ 0.00 1.85 0.85

SN Total 6.70

y
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[II. Compost Amended Grass Channel
to Extended Detention (L2)

Drainage fArea C Land Cover [acres])
B soils B Soils C Soils D Sails Totals Land Cover Bu
ForestiOpen Space [acres) 0.00 0.00 3.60 0.00 3.50 0.04
Managed Turf [acres) 0.00 0.00 1.25 0.00 1.256 0.22
Impervious Cover [acres) 0.00 0.00 1.85 0.00 1.95 0.95
Total 6.70
4. Grass Channel
impervious acres draining ta 2054 runoff volume
4.a. Grazs Channel AlE Sails (Spec grass channels reduction 0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00
#3] wirf acres draining to grazs 205 runoff volume
channels reduction 0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00
impervious acres draining to 0% runcff valumes
b. Grass Channel CiD Soils (Spec grazz channels reduction 0.10 0.00 0 0 0 15 0.00 0.00 0.00 0.00
twirf acres draining to grass 054 runcff valume
channels reduction 0.10 0.00 0 0 0 15 0.00 0.00 0.00 0.00
. impervious acres draining to 3024 runoff volume
3.0 Grass Lhannel with Compost grass channels reduction 0.30 195 0 2017 4707 15 0.00 422 171 251 |shED#e
mended Soils 2z per specs (zee
Spec #d) turf acres draining to grass 30 runaff wolume
channels reduction 0.30 125 0 299 699 15 0.00 0.63 0.25 0.37 G.b. ED#2

Step 6. Enter area treated by Compost
Amended Grass Channel (assume 100%
of both impervious cover and turf freated
by practice)

)
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[II. Compost Amended Grass Channel
to Extended Detention (L2)

Drainage fArea C Land Cover [acres])
B soils B Soils C Soils D Sails Totals Land Cover Bu
ForestiOpen Space [acres) 0.00 0.00 3.60 0.00 3.50 0.04
Managed Turf [acres) 0.00 0.00 1.25 0.00 1.256 0.22
Impervious Cover [acres) 0.00 0.00 1.85 0.00 1.95 0.95
Total 6.70
4. Grass Channel
impervious acres draining ta 2054 runoff volume
4.a. Grass Channel AlE Sails [Spec grass channels reduction 0.20 0.00 0 0 4= o o o 0.00
#3] wirf acres draining to grazs 205 runoff volume H
channels reduction 0.20 0.00 0 0 Downstreqm Practlce 0.00
impervious acres draining to 0% runcff valumes '
b. Grass Channel CiD Soils (Spec grazz channels reduction 0.10 0.00 0 0 15 X A X 0.00
twirf acres draining to grass 054 runcff valume
channels reduction 0.10 0.00 0 0 15 0.00 0.00 0.00
. impervious acres draining to 3024 runoff volume
3.0 Grass Lhannel with Compost grass channels reduction 0.30 195 2017 4707 15 0.00 422 171 251 flebense
mended Soils 2z per specs (zee
Spec #d) turf acres draining to grass 30 runaff wolume
channels reduction 0.30 125 299 699 15 0.00 0.63 0.25 0.37 G.b. ED#2

Step 7. Then add
downstream ED L2
practice via drop
down menu

)
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[II. Compost Amended Grass Channel
to Extended Detention (L2)

Drainage fArea C Land Cover [acres])
B soils B Soils C Soils D Sails Totals Land Cover Bu
ForestiOpen Space [acres) 0.00 0.00 3.60 0.00 3.50 0.04
Managed Turf [acres) 0.00 0.00 1.25 0.00 1.256 0.22
Impervious Cover [acres) 0.00 0.00 1.85 0.00 1.95 0.95
Total 6.70

4, Grass Channel

impervious acres draining ta 2054 runoff volume
4.a. Grazs Channel AlE Sails (Spec grass channels reduction 0.20 0.00 0 0 0
#3] wirf acres draining to grazs 205 runoff volume
channels reduction 0.20 0.00 0 0 0
impervious acres draining to 0% runcff valumes
b. Grass Channel CID Sols [Spec grazz channels reduction 0.10 0.00 0 0 0
twirf acres draining to grass 054 runcff valume
channels reduction 0.10 0.00 0 0
. impervious acres draining to 3024 runoff volume
:'nféf‘;zs;g;iasn;e;::t:pzz?&:; grass channels reduction 0.30 185 0 2017 4707 S.b. ED#2
Spec #d) turf acres draining to grass 30 runaff wolume
channels reduction 0.30 125 0 699 15 0.00 0.63 0.25 0.37 G.b. ED#2
B ended Detention Po
impervious acres draining to 024 runoff valume
f.5. ED#1(Spec #15) ED reduction 0.00 0.00 0 ] 15 0.00 0.00 0.00 0.00
024 runoff valume
turf acres draining to EO reduction 0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00
impervious acres draining to 1554 runoff volume
Bb. ED #2 (Spes #15] ED reduction 0.15 0.00 0 807 4573 15 287 0.00 0.80 207
1554 runoff wolume é
turf acres draining to EO reduction 0.15 0.00 9 120 679 15 0.43 0.00 0.12 0.31

double drainage area

)
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[1I. Compost Amended Grass Channel

to Extended Detention (L2)

Save Results
As: EX1C.xIlsm

=

PHOSPH

TOTAL BUNOFF REDUCTION IN DLA. A [cf)
ORUS REMOVYAL FROM RUNOFF REDUCTION PRACTICES IN DA, A [Iblyr)

Drainage fArea C Land Cover [acres])
B soils B Soils C Soils D Sails Totals Land Cover Bu
ForestiOpen Space [acres) 0.00 0.00 3.60 0.00 3.50 0.04
Managed Turf [acres) 0.00 0.00 1.25 0.00 1.256 0.22
Impervious Cover [acres) 0.00 0.00 1.85 0.00 1.95 0.95
Total 6.70
4. Grass Channel
impervious acres draining ta 2054 runoff volume
4.a. Grass Channel AlE Sails [Spec grass channels reduction 0.20 0.00 0 0 0 4= o o o 0.00
#3] wirf acres draining to grazs 205 runoff volume H
channels reduction 0.20 0.00 0 0 0 Downstreq m Prq Ctlce
impervious acres draining to 0% runcff valumes .
b. Grass Channel CiD Soils (Spec grazz channels reduction 0.10 0.00 0 0 0 15
twirf acres draining to grass 054 runcff valume
channels reduction 0.10 0.00 0 0 0 15
. impervious acres draining to 3024 runoff volume
:' = G‘rjas;ghiannel with Compost grass channels reduction 0.30 185 0 2017 4707 15 S.b. ED#2
mended Sails 2z per specs (see
Spec #d) turf acres draining to grass 30 runaff wolume
channels reduction 0.30 125 0 299 699 15 0.00 0.63 0.25 0.37 G.b. ED#2
ended Detention Pond
impervious acres draining to 024 runoff valume
f.5. ED#1(Spec #15) ED reduction 0.00 0.00 0 0 ] 15 0.00 0.00 0.00 0.00
024 runoff valume
turf acres draining to EO reduction 0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00
impervious acres draining to 1554 runoff volume
Bb. ED #2 (Spes #15] ED reduction 0.15 0.00 5380 807 4573 15 287 0.00 0.80 207
1554 runoff wolume
turf acres draining to EO reduction 0.15 0.00 799 120 679 15 0.43 0.00 0.12 0.31
5, ~ - f—
.,
k TOTAL PHOSPHORUS REMOVAL REQUIRED ON SITE (Iblyr) 242



Summary of Results

Extended Detention L2 1.38 Ib/yr 1.151b/yr

Compost Amended
Grass Channel

2.01 Ib/yr 0.52 Ib/yr

Compost Amended

Grass Channel
draining to Extended 2.76 Ib/yr None!

Detention L2

o< I
¥
l

=g
m
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Virginia Runoft Reduction Method:
3 Step Compliance

Step 1: Apply
Environmental
Site Design (ESD)

Y

Iterative
Process

Reduce Treatmen

Step 2: Apply
Runoff Reduction
(RR) Practices

Volume &

Reduce Treatment

Phos phorus Load

Pollutant

Practices

Step 3: Apply

Removal (PR)

Y

Possible Step 4:
Pay Offset Fee For

Reduce Treatmen
Volume &
Phosphorus Load

Target Load Limit
Achieved?

YES

Unmet Load (Local
Option)

-

Proceed to Site
Stormwater & BMP
Design

VIRGINIA DEPARTMENT OF 2
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| P Exercise 2A

Post-CN
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| B Exercise 2A (Post- CN)

Given (Example 1A): Determine:
¢ Project Area = 6.7 acres o Approximate Curve
¢ Post Development Land Number for a 1-yr storm
Cover: o Post-development 1-yr
© Managed Turf = 4.75 acres Runoff Volume

& Impervious Cover = 1.95 acres (watershed-inches)

¢ Assume “C" Soils

¢ 1-yr Rainfall 2.6 inches

m< "
'/.=
)
ZJ’
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oo /
A
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Ex 2A (Post- CN)

1. Enter site data

|Land Cover (acres)

A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) - undisturbed,
protected forest/open space or reforested land 0.00 0.00 0.00 0.00 0.00
Managed Turf (acres) — disturbed, graded for
ards or other turf to be mowed/managed 0.00 0.00 0.00 475
Impervious Cover (acres) 0.00 0.00 @ 0.00 1.95
Total 6.70
2. Copy site data to D.A. A tab
Drainage Area A
Drainage Area A Land Cover {acres)
A soils B Soils D Soils Totals Land Cover Rv
Forest'Open Space (acres) 0.00 0.00 0.00 0.00 0.00
Managed Turf (acres) 0.00 0.00 0.00 475 022
Impervious Cover (acres) 0.00 0.00 0.00 1.95 0.95
Total b.70

)

VIRGINIA DEPARTMI
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Ex 2A (Post- CN)

3. Go to the “Channel and Flood Protection” tab

4. Enter 2.6 for the 1-year storm rainfall amount

1-year storm year storm 10-year storm
2 60 0.00] 0.00]

Target Rainfall Event {in) |

Drainage Area A
Drainage Area |acres) 6.70
Runoff Reduction Volume (cf) 0




5. Review Drainage Area A summary

information
Drainage Area A A soils B Soils C Soils D Soils
Forest/Open Space — undisturbed, protected forest/open Area (acres) 0.00 0.00 0.00 0.00
space of reforested land CN 30 £ 70 7
Managed Turf - disturbed, graded for yards or other turfto be|  Area (acres) 0.00 0.00 475 0.00
mowed/managed CN 39 b1 74 80
Area (acres) 0.00 0.00 195 0.00
Impenious Cover CN 98 98 98 42
eighted CN 5
< 81 EE:
1-year storm 2-year storm 10-year storm y' Y
RV eveloped (in) with no Runoff Reduction 1.01 0.00 0.00
RVpeyeloped (in) with Runoff Reduction 1.01 0.00 0.00
Adjusted CN 81 100 100

Weighted or composite curve number (CN) = 81
This CN and associated S value are not

adjusted for proposed BMPs

>

DEQ

VIRGINIA DEPARTM
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Curve Number = 81

Drainage Area A A soils B Soils C Soils D Soils
Forest/Open Space — undisturbed, protected forest/open Area (acres) 0.00 0.00 0.00 0.00
space of reforested land CN 30 £ 70 7
Managed Turf - disturbed, graded for yards or other turfto be|  Area (acres) 0.00 0.00 475 0.00
mowed/managed CN 39 b1 74 80
Area (acres) 0.00 0.00 195 0.00
Impenious Cover CN 98 98 98 42
. ighted CN 5
No effective SCs %
adjustment 1-year storm 2-year storm 10-year storm y' Y
Of CN RV beveloped (in) with n ff Reduction 1.01 0.00 0.00
RVpeyeloped (in) with Runoff Re 01 0.00 0.00
(BMPs not Adjusted CN D) 100 100
1 yet added - _ _
no runoff Weighted or composite curve number (CN) = 81
reduction) This CN and associated S value are not
adjusted for proposed BMPs

y

DEQ

VIRGINIA DEPARTM
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6. Determine post-development 1-year Runoff Volume in

watershed inches

1-year storm 2-year storm 10-year storm
RV peveloped (in) with no Runoff Reduction 1.01 1.79 3.52
RV peveloped (in) with Runoff Reduction 1.01 1.79 3.52
Adjusted CN (31) 81 81
N

Step 1. Calculate S using CN=81

s =100 102 _10-235in
CN 81

S = potential maximum retention
after runoff begins, inches

CN = runoff curve number

TR-55 Runoff Equations
2-3 & 2-4 (Module 5, p.
14 and Module 3, p.18)




6. Determine post-development 1-year Runoff Volume in
watershed inches

1-year storm 2-year storm 10-year storm
RV peveloped (in) with no Runoff Reduction 1.01 1.79 3.52
RV peveloped (in) with Runoff Reduction 1.01 1.79 3.52
Adjusted CN (31) 81 81
"
1-year storm Z-year storm 10-year storm
(E-Eﬂﬂ 3.60 560

p

Step 1. Calculate S using CN=81

Step 2. Calculate Q using P=2.6 and calculated S value

TR-55R ff E ti
S = @ —10 = @ ~-10=2.35In 2-3 & Z-Zr]((li/lodglueaSI,opr)].s
CN 81 14 and Module 3, p.18)

S = potential maximum retention
after runoff begins, inches

CN = runoff curve number



Post-Development 1-YR Runoff Volume = 1.0 in.

1-year storm 2-year storm 10-year storm
RV peveloped (in) with no Runoff Reduction 1.01 1.79 3.52
RV peveloped (in) with Runoff Reduction 101 1.79 3.52
Adjusted CN ( 81) 81 81
1-year storm 2-year storm 10-year storm
2.60 3.60 560
p

Step 1. Calculate S using CN=81

Step 2. Calculate Q using P=2.6 and calculated S value

TR-55 R ff E ti
g 1000 ,5_1000 ,4_5asin 2-3 & 2-4 (Module 5, p.
CN 81 14 and Module 3, p.18)

P +0.8S 2 6+(0 8><2 35) ~
S = potential maximum retention  Q = runoff depth, inches
after runoff begins, inches (Runoff volume also expressed as runoff depth)

CN = runoff curve number P =rainfall, inches



Post-Development 1-YR Runoff Volume* = 1.0 in.

1-year spemq 2-year storm 10-year storm
RV peveloped (in) with no Runoff Reduction I‘I-El‘l 1.79 3.52
RV peveloped (in) with Runoff Reduction J 01 1.79 3.52
Adjusted CN \ 81 81
"
'T‘ 1-year storm Z-year storm \ 10-year storm
(2.60) 30 560

p

Step 1. Calculate S using CN=81

Step 2. Calculate Q using P=2.6 and\calculated S value
*RV in VRRM CN

TR-55 Runoff Equations
adjustment 1000 1000 .
with Q in TR-55 CN 81 4 and Module 3, p.18)

runet Eq”"“°“\Q _(P-0.25)2 [2.6—(0.2x2.35)]
P+0.85  2.6+(0.8x2.35)

S = potential maximum retention  Q = runoff depth, inches
after runoff begins, inches (Runoff volume also expressed as runoff depth)

CN = runoff curve number P =rainfall, inches



| D Exercise 2B

Energy Balance Equation
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| B Exercise 2B (Energy Balance Equation)

Given (Exercise 1A, No runoff Determine:
reduction or ESD):

o Allowable discharge from
site for a 1-year storm

using the energy balance
& Runoff Volume = 0.62 in equation

¢ Pre-development CN of 74:
< Peak Q1 =2.3cfs

¢ Results from Exercise 2A for post-
development where we found

IF = Improvement Factor

& Post-development curve

number = 81 0.8 for sites > 1 acre

0.9 for sites < 1 acre

< Runoff Volume = 1.01 inches

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY




Results

Step 1. Recall S and Q from Exercise 2A:

1000 1000 ’
S=——-10=—--10
CN 81 @

_(P-0.25)? [2.6—(0.2x2.35)]
7‘Q— P+0.85S  2.6+(0.8x2.35) @

*Remember: RV in VRRM CN adjustment
(Channel and Flood Protection tab)

equivalent to Q in TR-55 Runoff Equation



Results

Step 1. Recall S and Q from Exercise 2A:

1000 1000 ’
S=——-10=—--10
on 0= gy ~10-&ssin

~(P-0.25)* [2.6—(0.2x2.35)]
=508 2.6+ (0.8x2.35) @

Step 2. Calculate Pre and Post Runoff Volume

Vrpost = Q x Ax %
1 — Volume = Area x Depth
Forea = QO x Ax —
a=QxAX

*RV (ft3 or ac.ft) in VSMP Regs EB
equation equivalent to Vr in TR-55



Given

Results
Step 1. Recall S and Q from Exercise 2A:

1000 1000 ’
S=——-10=—--10
on 0= gy ~10-&ssin

(P-0.2S)* [2.6—(0.2x2.35)]°
P+0.85 2.6 +(0.8x2.35)

Step 2. Calculate Pre and Post R

Q=

noff Volume

_ 1 e 1ft  Equivalent to RV in VRRM
VIpost = Q x A X E =1.0Inx6.7 AC x ﬁ CN adjustment (Channel

and Flood Protection tab)

VrpreleXAXi:O.Gz In><67 ACX 1ﬂ:
12 In




Given

Results

Step 1. Recall S and Q from Exercise 2A:

1000 1000 ’
S=——-10=—--10
CN 81 @

(P-0.2S)* [2.6—(0.2x2.35)]°
P+0.85 2.6 +(0.8x2.35)

Step 2. Calculate Pre and Post R

Q=

noff Volume

VIpost = Q x Axilelnx67 AcC x 1ft 0.56 Acr@
12 12

in
1 . 1ft
VIora = Ax—=0.62Inx6.7 AC 0.35 Acre - ft
pret = Q X A X X12in< >




Results

Step 1. Recall S and Q from Exercise 2A:

1000 1000 ’
S=——-10=—--10
on 0= gy ~10-&ssin

~(P-0.25)* [2.6—(0.2x2.35)]
=508 2.6+ (0.8x2.35) @

Step 2. Calculate Pre and Post Runoff Volume

VIpost = Q x Axi:10|n><67 AcC x 1ft 0.56 Acr@
12 12

in
1 . 1ft
VIora = Ax—=0.62Inx6.7 Ac 0.35 Acre - ft
pra=Qx Axs ) ><12in< >

Step 3. Calculate Allowable Peak Discharge
Vr
qlpostS Chpre( brel j(“:)

Nposti




Results

Step 1. Recall S and Q from Exercise 2A:

1000 1000 ’
S=——-10=—--10
on 0= gy ~10-&ssin

~(P-0.25)* [2.6—(0.2x2.35)]
=508 2.6+ (0.8x2.35) @

Step 2. Calculate Pre and Post Runoff Volume

VIpost = Q x Axi:10|n><67 AcC x 1ft 0.56 Acr(}
12 12

in
1 . 1ft
VIora = Ax—=0.62Inx6.7 Ac 0.35 Acre - ft
pra=Qx Axs ) ><12in< >

Step 3. Calculate Allowable Peak Discharge

VIprel 0.35
ost < r |- 2.3 % x 0.8
Grpost= G {Vrposﬂj( ) (O56j
1

Given Recall: Site acreage >1 acre > IF = 0.8




Results

Step 1. Recall S and Q from Exercise 2A:

1000 1000 ’
S=——-10=—--10
on 0= gy ~10-&ssin

~(P-0.25)* [2.6—(0.2x2.35)]
=508 2.6+ (0.8x2.35) @

Step 2. Calculate Pre and Post Runoff Volume

VIpost = Q x Axi:10|n><67 AcC x 1ft 0.56 Acr@
12 121n

112fitn @5 Acre-)

Step 3. Calculate Allowable Peak Discharge

VIprel 0.35
ost < r IF )< 2. 3>< ><O8
Hrpost= Qrp { rposﬂj( ) 0. 56)

VrpreleX AX% =0.621Inx6.7 AC x

Post-Development Release
Rate cannot exceed 1.1 cfs



| B Exercise 2C
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| B Exercise 2C

Given:

¢ Runoff Reduction/ESD
approach (CAGC to ED-L2) (as
in Exercise 1C)

¢ Post Development (Ex. 10):
© Impervious Cover = 1.95 acres
& Open Space = 3.5 acres
© Managed Turf = 1.25 acres

¢ 1-yr Rainfall 2.6 inches
¢ Pre-development CN of 74:

® Peak Q1 = 2.3 cfs
< Runoff Volume = 0.62 in

Determine:

o Allowable discharge from
site using the energy
balance equation




Exercise 2C

Step 1. Open Exercise 1C Spreadsheet (Site Data and
Drainage Area A land cover areas stay the same):

Open Space ] Managed Turf

1.95 acres 3.5 acres 1.25 acres

Step 2. Enter 1-yr rainfall in Channel and Flood Protection tab:

1-year storm 2-year storm I1ﬂ-'fear storm

3.60 5.60

Step 3. Note adjusted CN and Runoff Volume (with RR) in
Channel and Flood Protection tab:

1-year storm 2-year storm 10-year storm
RV peveloped (i) with no Runoff Reduction 0.31 1.64 3.32
RV peveloped (in) with Runoff Reduction ) 152 3.20
Adjusted CN ir 18




Final Answer

Step 4. Calculate Pre and Post Dev Runoff Volumes (Vr) in ac-ft:

VIpost = Q X AX% =0.781Inx6.7AcC ><£ =0.44 Acre — ft

12In

VIpre = Q % Ax% =0.621nx6.7 AC x 11t

=0.35Acre — ft

12iIn



Final Answer

Step 4. Calculate Pre and Post Dev Runoff Volumes (Vr) in ac-ft:

Use RV in VRRM CN adjustment
(Channel and Flood Protection tab)

VIpost = Q X A)(i =0.78Inx6.7 Ac Xi =0.44 Acre— ft
12 12In
1 1ft

=0.35Acre — ft

Vipra=Qx Ax— =0.62INx 6.7 AC x —

/12 12iIn

Given



Final Answer

|Siep 5. Calculate Allowable Peak Discharge: |

Vpost1 = Q AX% =0.781Inx 6.7AC>< 1ft (4 ACI’G}

Vipra = Ox Ax - = 0.62inx6. 7AcXﬂ 0. 35Acre}—
12 12in 1
(Vl'prel \/ N Recall: Site acreage

1post < -0
(ipost Q1prekvrposy >1 acre 2 IF=0.8
Given
~. 0.35 Post-Development
< 2.3><( : jx 0.8 Release Rate cannot
0.44 exceed 1.5 cfs

1




] B Comparison

Runoff Peak
Exercise RR or ESD? Volume Discharge
(acre-ft) (cfs)
2B None 0.56 1.1
2C Both 0.44 1.5

*Runoff Reduction Practices and Environmental Site Design
allow developers to have a higher discharge rate leaving the
site due to the reduction in runoff volume.*

3
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| P Exercise 2D

Facilitated Exercise
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I ' Exercise 2D - Facilitated Exercise

Given:

¢ Results from Exercises 2B and 2C and following post-
developed runoff rates for 1-year event:

% 2B (no runoff reduction) = 6.7 cfs
®2C (ESD and RR) = 4.2 cfs

Estimate:

o Detention storage needed to satisfy allowable release rate
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B Fig 6-1, TR-55

Figure 6-1  Approximate detention basin routing for rainfall types [, 1A, 11, and I

B

v,

Storage volume Vg
Runoff volume

A .2 3 4 G .6 ¥i .8

Peak outflow discharge dg
Peak inflow discharge E}I




| B Storage Required?

** Remember we calculated the allowable rates in Exercises
2B & 2C

Using the post-developed peak flow rates for the site
from each exercise:

1. Determine q,/q;.

2. Then estimate the allowable V /V, from Fig. 6.1,
TR-55 (page 23 of Module 5 of the Participant Guide)

2B (no runoff reduction): q,= 6.7 cfs, q, = 1.1 cfs

2C (ESD and RRM): q;,=4.2 cfs, q,= 1.5 cfs

IRGINIA DEPARTMENT OF 2
1 MENTAL QUALITY
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| B Exercise 2B Result

Fipure 6-

1 Approximate detention basin routing for rainfall types I, LA, 1L and III

K]

Lis]

eV
.

Storage volume
Runoff volum
o

q,/q; = 0.16

Peak outflow discharge g
Peak inflow discharge gj




| B Exercise 2C Result

Fipure 6-1 Approximate detention basin routing for rainfall types 1, LA, 11, and 111

q,/q; = 0.36

Vi
;h

Storage volume Vg
Runocff volume
L

Peak outflow discharge g
Peak inflow discharge gj




I ' Results

Using the V./V, calculate the approximate storage:

Exercise 2B Storage Required:

Ve _ 0.49,Vr=0.56 acre-t ——> Vs;=0.27 acre-ft

r

Exercise 2C Storage Required:

Vs _ 0.34,Vr =0.42 acre-ft ——> Vs=0.15acre-ft

Vi
Runoff Reduction and ESD:

*Allow greater discharges from site and
*Reduce overall storage requirement on site

m< "
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| . Benefits of Runoff Reduction

Higher
Allowable
Release
Rates

Water
Quality

Smaller
Basins

Less Runoff
Generation

Flow Post-Development

Pre-Development

Time

3
-,
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| ' Exercise 2 Summary

 Relatively simple methodology to check basic
design constraints

* Environmental Site Design and Runoff
Reduction Methods can allow for higher
discharges leaving site and reduce necessary
storage on site

» Reviewer can provide suggestions for
compliance to designer using these simple
techniques
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| B Exercise 3

Group Review
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| B Exercise 3 - Group Review

Given: Determine:
¢ A 6.7 acre site with o If the facility IS designed
treatment by a single properly

bioretention level 1 facility | Group materials:
One 24" x 36" laminated plan sheet

IS proposed Duplicate 8.5” x 11" laminated sheets (2)

Land Use & Drainage Information:
Managed Open

Impervious Torf Space Total
Site Data 1.95 1.25 3.50 6.70
RieRegE 1.9 1.10 1.67 4.67

Data




B Bioretention Design to Review

1B LW P,
vt PRk LT

BICRETERTIN LEVEL 1

e

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

T, 7

CONTCOUR INTERVAL = 2 FEET

M

PASAISED GRADE

FLIRNING DIVEION

SMALLTOWN, VIRGINIA
DEPARTMERT OF FUHLIC WORES AND ENVIRONMENTAL SERVICES

o 2 GRANEL BUMP AT
sas W

03 0 £ 5]

WVERATICAL SCALE; 1" = 2 HOR|ZONTAL SCALE; 1"m 12

CROSS-SECTION A-A! LE: 1= 21 HORIZONTAL SGALE: 1= 1

CLASS || RIFRAR FOR CHANKEL LIRS




SA greo’rer than
required — but OK

BIORETEMTICIN; PLANVIEWS

IR INTEF'Y

COI'I'ECt? — depth given as ;

r :

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

A
Iv\ox ponding

e rm

Depth

DRMNAE SCHEMATIC

Tal COMMERCTAL DEVELOPMENT

LIC WORES AND ENVIRONMENTAL SERVICES

[ATLTOWN, VIRGINIA

CROSS-5ECTION A-A! VEATIGAL SCALE: 1'm 2 HORIZONTAL SGALE: M= 10!

. Splllwoy

- EsT
t-lul'!LJl.J-I ACREADE — 1,10 ACFES

CURVE MUWEER; 33
TIWE OF CONCENTRATION! 5 MMUTES

SITE aummitome

FHOSPHOROUS FF;!J"‘r‘h LG —T|_r =
PHE T)

-
TOTAL LOAD REDUCTION &Y PRACTICE
=z 55 LEYA

BIv\P Tv shown

includes F/O areas

Designed for
up to 10-year
"l | stform
discharge

S | AIPAAS FOR CGranMEL L




%y 19 P FL LW PP,
PRI PARERG LOT

BICRETERTICN LEVEL 1

i

Incorrect
Pretreatment |© .

BIORETEMTIOIN; PLARNVIEW

CONTOUR INTE

No Pretreatment

P AISTRG SRAE

FROFCERD Cul WERT FASK
ETHRA WATEM BYETEN

}= 5opL MECp

Incorrect

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

s

o

ncemes anise
[ /—w TR
i{y-.,
it z=

I
o
ol
K
o
el

ALHSRTAENT R
R
Eysi ey
EeaEs ey e

=

.

I

s

e

R
e

P b AR AR A RN

o

Pt

fitedode

b

G

[

e e o

slalili Sfeteiaree

[ Sitelalele Telatitetitetelely
BRES PSR

CROBS-SECTION A-A

Design

WEATICAL SCALE; 1" = 2

HORAZONTAL SCALE; 1"m 1

=z 55 LBYA

SLOPE = 33%
GIWEN IS STTTOM WIOTH = S E7
100 SLOPES = 200
SHEAR STRESS = R X 5L v WATER
=0.28 ¥ 9.32 X 42,4 = 5.77 LEAF

CLASS || APAAS FOR GHAMNEL LN

M

&l
¥ RIPST
A SHITH

CRANACE SCHEMETI

DEQ TRAINING CASE STORY

TRAFTER BN
SHECKED B

STORMYATEE PLARMING DIVESION
Til COMMERCTAL DEVELOPMENT

SCALE
1"=40'

[ EFEAVED | DaIE
APPROVED BT YN STOEMRXTIR PLANNING DRSO

SMALLTOWN, VIRGINIA
DEFARTMERT 0F FUHLIC WORES AND ENVIRONMENTAL SERVICES

DESCHETON




No designed
| channel from
Overflow to

Outlet of Site

CONTOUR INTERVAL = 2 FEET

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Fy

CROSE-5ECTION A-A

WERTIGAL SGALE: 1" = 21 HORIZONTAL SGALE: M= 100

)*XX>C¢OC->D¢>CK>COOG-§*

R

AP S

EERVICES

é
.
EB

CASE STORY

HATE SCHEMETI

Tl

Il
B K RS
o SHH

35

HORIZONTAL GCALE; 1" =

S AMEA GHAHACTER|STIGS;

.—')!P-I-"=')J! FFJ.J.:] b CiAL CELILAT|ThS]

R OEPRADUS LA
17 LEAYR
I n -1 CURED

FLINOFF RED |1\ v :m"‘nk“
=1 372 C.F
TOTAL LOWD REDUCTION 5Y PRACTICE
255 LB

CLASE || AIPRAS FOR CHAMKEL L

Scale on
Title Block

DESCAETIN
ArTRTED T




= VAl UTTT]
- Z{///ﬂ— Will need special

SIS - Planting plan due to
7 =\ ponding depth being

greater than 6"

//"\w‘“
Use
X A1 . Caution
= - and Ask —

N7 i tanian T £ Subsoil testing — If
Drainage Area is over Maximum they are not going
recommended and near the to use an

threshold for local approval. underdrain testing

CROSE-SECTION A-A VERTIGAL SCALE; Wa 2 HORIZONTAL SCALE; 11 = 130 CROSS-SECTION B-8' vermioal n e e d S TO b e
F ISP J_! F_FZEJ'_‘—I':I\.F;—:‘&_;}‘J‘.SLT.%-S' N .
- required

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

-
8

A

\a’&?%ﬁ?ﬂéﬁ?&‘\?;&"s&?‘
CEr A

ool

R PR R AR i
e i e
: : -

T8 ®w W e

Fasiasais
i

SHDPOSID CRRA) i ANEA CHAHAS TERISTICS;
ANFA
I

EIZINE CALCULATIONS SIDEETENTION LEVEL 1t
B = TREATTAENT WILUME AECARED
10F,

= CEFTH % W33 RATID
12
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| D Exercise 4

Complexity
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| B Exercise 4 - Complexity

* Development sites can be complex on a variety
of levels

— Soil Types
— Treatment Trains

— Multiple Outlets and Drainage Areas

- Complexities at times can be simplified, but
should always be handled carefully to ensure
they are accounted for
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| B Differing Soils

* When variety of soils exist on site, Runoff
Reduction spreadsheet must reflect differences

* Incorrect soil types can drastically effect results
Land Cover (acres)
A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) - undisturbed,
protected forest/open space or reforested land 0.00 0.00 3.50 0.00 3.90
Managed Turf (acres) - disturbed, graded for
yards or other turf to be mowed/managed 0.00 0.00 1.25 0.00 125
Impervious Cover (acres) 0.00 0.00 1.95 0.00 195
Total 670
Post-Development Treatment Volume (acre-ft) / 0.19
Fost-Development Treatment Volume (cubic
feet) 8,231
Past Development Load (TP) (Ib/yr) 217 I Paost Development Load (TN) [Ib.-‘yr':-l 3?.!]!]'
Total Load (TP) Reduction Required (lb/yr) \\-Eﬁ/

)

VIRGINIA DEPARTMENT OF 2

ENVIRONMENTAL QUALITY




] B Change Soils

Land Cover [acres)

A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) - undisturbed,
protected forest/open space or reforested land 0.00 0.00 025 3.29 3.90
Managed Turf (acres) — disturbed, graded for
yards or other turf to be mowed/managed 0.00 0.00 025 1.00 125
Impervious Caver (acres) 0.00 0.00 045 1.50 195
Total 670
Post-Development Treatment Volume (acre-ft) 0.19
FPost-Development Treatment Volume (cubic
feet) 8458
2,7% Post Development Load (TP) (Ib/yr) a.31 Post Development Load (TN) [Ib.-’;-fr':ll 35.[!2'
Total Load (TP) Reduction Required (lbfyr)
Land Cover (acres)
A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) - undisturbed,
protected forest/open space or reforested land 3.25 025 0.00 0.00 3.50
Managed Turf (acres) — disturbed, graded for
vards or other turf to be mowed/managed 1.00 025 0.00 0.00 1.25
Impervious Cover (acres) 1.90 0.45 0.00 0.00 1.95
Total 6.70
Post-Development Treatment Volume (acre-ft) 0.18
FPost-Development Treatment Wolume (cubic
6 27 feet) 7714
& /0 Post Development Load (TP) (Ib/yr) 485 Paost Develapment Load (TN) (Ib.-’g.fr':ll 34.5?'

Total Load (TP) Reduction Required (lbfyr)

VIRGINIA DEPARTMENT OF &

ENVIRONMENTAL QUALITY



| B Multiple Drainage Areas

Multiple Drainage areas
add to complexity of spreadsheet entry

*Important Site area will not always maich
Note: entire drainage from project

All drainage should be accounted for
when designing BMPs
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LEGEMD:

PACUECT LIMITS

PROPOSED DRAINADE ARES

HISTING CULVERT

PROPOSED SITE BMP

Multiple Drainage Areas

Drainage extends

FROPQSED FROJECT AREA DATA

ACRES =
0 ACRES =

s JECT LIMITS)
/GED TURF (PROJECT LIMITS) 5 ACHAES =
IMPERVIZAUE (PROJECT LIMITS) .35 ACRES &+
CGURVE MNIUMEBER T8

PRCIPCISED S{TE ATA,

| TReaThENT

S TERN

B LIST
=]

1 ETERN

z AVERENT L1
3 SWALE L2

4 PERMEARLF PAVEMENT L1
s EX TERTIZH L1

outside of project limits

AL QUALITY

i
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DRARAGE SCHEWAT);
DEQ FRATVING CAS® STUDY
= S T
) TRSFTER ¥
= CHELKER In

TOWN, VIRGINLY
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Drainage areas flow
into each other
impacting what

happens downstream
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N

Water Quantity

Compliance

Energy Balance
for each site
drainage point

~

Water Quality
Compliance

Demonstrated at
site level

Many site drainage points:

More complex
analysis

Calculations
typically not
affected




| B Complex Treatment Trains

* When several BMPs treat same runoff,
complexity of spreadsheet entry increases

 Several different correct ways to enter
information to get same result
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1
(o)
] B GROUP EXERCISE o> ;/I

A
out

FIND:
¢ Which Drainage Areas can be grouped together?
¢ Total Drainage Area to BMP 5?

¢ What is the total volume remaining from Upstream
BMPs to BMP 5?

¢ \What is the Treatment Volume for BMP 5?

¢ Does the site meet the phosphorus load reduction
requirement?

Group materials: One 24" x 36" laminated plan sheet



| B What DA’s can be grouped together?

¢ Untreated to Extended Detention
®» DA 1
®» DA 3
®» DA 4
& DA 8

¢ Permeable Pavement to Extended Detention
® DAS
®» DA 7
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| B Total DA to BMP 5?

¢ Drainage Areas 1 through 8 drain to BMP 5
& Total DA = 4.67 Acres

PROPOSED SITE DATA
DA AREA | TREATE TREATMENT IMPERWVIOUS S%FE:I\IIE MANAGED
(AC) |DINDA? AREA (AC) (AC) TURF (AC)
1 0.9 NO - 010 0,75 0.05
2 0.2 YES CISTERN 0,20 0,00 0,00
3 03 NO - 01 0.20 0.00
4 03 NO - 0.15 0.07 0.05
- FERM .
5 0.3 YES BAVEMENT 0.3 0.00 0,00
B 1.8 YES DRY SWALE 0.85 0.65 0.50
PERM.,
7 0.2 YES PAVEMENT 0.2 0.00 0.00
. EXTENDED
8 0.7 YES DETENTION 0.2 0.00 0.50
1) v e = ey~ = S
T T = == —=2e=

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY



What is the remaining runoft from
I B upstream BMPs?

Necessary tfreatment volume for BMP5e Add
remaining runoff from upstream BMPs 1o runoff
directly enftering BMPS5 to properly size BMP

Remaining |Phosphoru |Phosphorus  (Untreated | Phosphoru |Remaining
Volume from |Runoff Runoff |s Loadfrom  |Phosphorus |s Removed |Phosphoru
Credit &rea  |Upstream RR |Reduction | Volume |Efficiency |Upstream BR |Load to By s Load Downstream Treatment to be
Practice Unit Description of Credit | Credit [acres) Practice (cf) |(ch) el |[¥) Practices Practice Practice  [(lbs.) Employed
based an tank size and
2 h. To Rairw ater Harvesting [Spec design spreadshest (See
#5) impenvinus acres caphured Sipec #6) .80 0.20 0 621 f9 0 0.00 043 0.39 004 |[BaED#
z'-:]' Permeable Pavemert #1(3pes pa:\.'r:;:ﬂ?i[:ce;zglsf 455 runoff wolums
“external” [upgradient] reduction 0.45 0.50 0 776 948 25 0.00 1.08 0.64 0.45 8.a ED#1
impervious acres draining ta B0 runaff volume
5.b. Dry Swale $2 (Spec #10] dry swale reduction 0.60 0.65 0 1345 897 40 0.00 141 1.07 0.34 8.2 EO#
turf acres draining to dry 605 runoff volume
v ale reduction 0.60 0.50 0 240 160 40 0.00 0.25 0.19 0.06 8.2 ED#

The runoff remaining from upstream BMPs = 2,074 C.F.

Volume from

Upstream RR At ED L1 Row - Volume from upstream

Practice [cﬂ/ prqcﬁces also eqUC||S 2,074 C.F.
1014

VIRGINIA DEPARTMENT OF 2

ENVIRONMENTAL QUALITY

Practice

8. Extended Detention Pond

.2 ED#1[Spec #15]

(
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| B What is Total Tv for BMPs?

The total Treatment Volume for BMP5 = 4,450 C.F.

Runoff Remaining Runoff
Reduction + Volume column
column

Untreated | Phosphoru | Remaining
Phosphorus |s Removed | Phosphoru

Upstream RR |Load to By s Load Downstream Treatment to be
Practices Practice Practice |(lbs.]

Credit Area
Credit [acres)

Practice

Description of Credit

8. Extended Detention Pond

imperviows acres draining to 0% rumaff valume

8.2 ED#1(Spec #1) ED reduction 0.00 0.55 0.83 119 0.30 1.71
0% runoff volume

turf acres drainingto EO reduction 0.00 01.60 0.06 0.30 0.05 0.3

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY



Does the Site Comply with Water
| B Quality Criteria?
YES - the Cistern, Permeable Pavement L1, Dry

Swale L2 and Extended Detention L1 all work
together to make site water quality compliant

Phosphorus
TOTAL TREATMENT VOLUME (cf) 8,231
TOTAL PHOSPHORUS LOAD REDUCTION REQUIRED (LB/YEAR) 242
RUNOFF REDUCTION (cf) 2981
PHOSPHORUS LOAD REDUCTION ACHIEVED (LBYR) 2.64

ADJUSTED POST-DEVELOPMENT PHOSPHORUS LOAD (TP) {Ihfyw
BIYEAR!!

REMAINING PHOSPHORUS LOAD REDUCTION (LB/YR) NEEDQCONGRATU LATIONS!! YOU EXCEEDED THE TARGET REDUCTION BY 0.2 L
\

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

v
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| B Exercise 5

Bringing it all together
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| B Exercise 5 - Bringing it all Together

Review a set of plans and determine:

1. Post development total Phosphorus load &
reduction required

2. Target Tv and average efficiency needed

3. Allowable discharge for the 1-Year Storm from the
site & whether Energy Balance Criteria are satisfied

4. Any issues associated with proposed BMPs
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| B Exercise 5 - Bringing it all Together

Given:
¢ Existing and proposed site plans
¢ Booklet containing narrative and design details

¢ Details for each proposed BMP

HINT!
Use your previous exercises to help find the answers

Group materials: Two 24" x 36" laminated plan sheets
Four 11" x 17" laminated detail sheets
Industrial Park Narrative Booklet



| ' Questions1 & 2

1. Post development total Phosphorus load &
reduction required

2. Target Tv and average efficiency needed
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Proposed Total Phosphorous Load &

Required Reduction

Land Cover (acres)

A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) - undisturbed,
protected forest/open space or reforested land 0.00 0.00 3.50 0.00 3.50
Managed Turf (acres) — disturbed, graded for
vards or other turf to be mowed/managed 0.00 0.00 1.25 0.00 1.25
Impervious Caover (acres) 0.00 0.00 1.95 0.00 1.95
Total 6.70

Land Cover Summary

Forest/Open Space Cover (acres) 3.90

Weighted Ry(forest) 0.04

% Forest 22%

Managed Turf Cover (acres) 1.25

Weighted Ry(turf) 022

% Managed Turf 19%

Impenrvious Cover (acres) 195

Ry(impervious) 0.95

% Imperious 29%

Total Site Area (acres) 6.70

Site Rv 0.34

Post-Development Treatment Volume (acre-ft) 0.19

Post-Development Treatment Wolume (cubic

feet)

Post Development Load (TP) (lb/yr) 217 Post Development Load (TN) (Ib.-“yr}l 3?.[!3'

Total Load (TP} Reduction Required (b/yr)

242 ’




Target Tv & Average Efficiency Needed

Land Cover (acres)

A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) - undisturbed,

protected forest/open space or reforested land 0.00 0.00 3.20 0.00 3.90

Managed Turf (acres) — disturbed, graded for

yards or other turf to be mowed/managed 0.00 0.00 125 0.00 125

Impervious Cover (acres) 0.00 0.00 1.95 0.00 1.95
Total 6.70

Average Efficiency
' = Reduction Required/Phosphorous Load

Land Cover Summary : : : i

Forest/Open Space Cover (acres) 3.90 — —

Weighted Ry(forest) 0.04 ~ 2'42/5'1 7= 47%

% Forest 22%

Managed Turf Caver (acres) 1.25

Weighted Ry({turf) 0.22

% Managed Turf 19%

Impervious Cover (acres) 195

Rv(impervious) 0.95

% Impervious 29%

Total Site Area (acres) 6.70

Site Rv 0.34

Post-Development Treatment Volume [acre-ft) 9

Fost-Development Treatment Volume (cubic

feet) 8,231

Post Development Load (TP) (Ibiyr) : Post Development Load (TN) [Ib.-’g,.fr}l 3?.[![!'

Total Load (TP} Reduction Required (lb/yr) 242




| § (Question 3

3. Allowable discharge from site for the
1-Year Storm & whether Energy
Balance Criteria satisfied
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I ' Curve Number

A Pre-Development Curve Number of 79 was
given for site on Existing Conditions Sheet.

Drainage Area A
Forest/Open Space - undisturbed, protected forest/apen
space o reforested land
Managed Turf - disturbed, graded for yards or other turf to be
mowed/managed

Impenviaus Cover

RVbeseloped (in) with no Runoff Reduction
RVbeveloped (in) with Runoff Reduction

Using Curve Numbers in Channel & Flood Protection:
composite post development Curve Number is 78

>

A soils B Soils C Soils D Soils
Area (acres) 0.00 0.00 213 0.00
CN 30 hh 10 7
Area (acres) 0.00 0.00 125 0.00
CN 39 61 74 il
Area (acres) 0.00 0.00 195 0.00
CN 98 98 9% 9
Weighted CN 5
| 31 | 23
1-year storm 2-year storm 10-year storm
1.01 179 352
164 337
Adjusted CN 18 19 [E]

VIRGINIA DEPARTMENT OF 2

ENVIRONMENTAL QUALITY



| B Existing Curve Number

1

From Report: “... the curve number (CN) equal
to 79 based on fair existing site conditions.”

Wrong: Curve Number for existing conditions should
be calculated assuming good existing site condifions.

When reviewing Table 2-2A from TR-55 User’'s Manual,
curve number for good existing site conditions
IS at most 74.
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Water Quantity

Curve Numbers can then be used to find
water quantity requirements for site.

a I
Post S = @—10 = @—10 = 2.81In
CN 78

2 2
oo (P=025)° _ (26-(02x28)° oo
9 P +0.8S 2.6+ (0.8x2.8) y

Pre S =@—10:@—10=3.5in
CN 74

_(P-025)° _(2.6-(0.2x3.5))* _

Q=5 08s 2.6+(0.8x3.5 0.671n
> +0. 6+ (0.8x3.5) <
Vrpost = Q % A><i =0.861n ><5.3Ac><£ =0.38 Acre— ft
12 12In
1 . 1ft
VrprelexAxE:0.67|n><5.7AC>< ~ —0.32Acre— ft

N 12In y




Allowable Discharge

Does the proposed discharge leaving
the site meet the allowable discharge?

(ipost < (qlpre(\\//rpre1 )(”: )

postl

= 3.6 % b ><O.8
0.38

NO -> - Proposed design discharge is 3.56 cfs

- Less than existing site discharge of 3.6 cfs
BUT not low enough to meet Energy Balance requirements

What volume will be needed for site to meet
Energy Balance criteria?



| B Figure 6-1 TR-55

Figure 6-1 Approximate detention basin routing for rainfall types I, 1A, II, and III

B

Add 1-Year
Discharges from
Pondpack
model results for
each Drainage
Ared

=
Vy

Runoff volume

Storage volume W

Volume
needed?

Peak outflow discharge Qg
Peak inflow discharge aj




| B Required Volume for 1-Year Storm

p
V./V. = 0.38

VrposﬂZQxAxi=0.86inX5.3ACX£=0.38 Acre— ft —— V.

S 12 12iIn )

Pond Summary

\ Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
S tO rage VO l u m e (years) (ac-ft) Surface (ac-ft)
Elevation
Vv = 0.38 X 0.38 =
S - . ] Extended

Detention 1-Year

=0.14 acre-ft N C
Detention 1-Year 1 0.441 12.080 3.17 518.70 0.080
=6,290 c.f. (oun

Extended

K j Detention 2-Year 2 0.703 11.930 9.57 (N/A) (N/A)
(IN)

Extended
Detention 2-Year 2 0.738 12.040 7.08 519.22 0.121

The one year storage volume  |or

Extended
Detention 10-Year 10 1.375 11.930 17.23 (N/A) (N/A)

provided does not meet Eatnde:

Detention 10-Year 10 1.405 12.020 13.54 519.77 0.173

estimated storage from TR-55 | ©o
o2 DEQ

ENVIRONMENTAL QUALITY

=

0.404 11.930 5.99 (N/A) (N/A)




| B Where did the other 0.4 acres go?

Important to evaluate all ouifalls from site,
even if they are not the primary ouvutfall.

Other ovutfalls could be negatively affected

more drainage is being forced to flow to other

areas.
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EROPOSED DRAINAGE AREA CHARACTERIETICE
AREL = 0.2 ACRES
IMPERVIOUE ACBEAGE = 0.7 ACRES
GURVE NUMBER: 98
TIME OF CONCENTRATION: & MINUTES
1 YR CISCHARGE = D 51 CFS
2 YR DISCHARGE = 078 CFS
12 YR DISCHARGE = 1,33 CFS

NED USING VA DEG CISTERN DEEIGN
SPREADSHEET
ASEUMELD
- 3.2 ACRES OF ROOF DRAINAGE TO CONTRIBUTE
TO CIETERN KUMNOFF
- ASEUMED THAT MANAGED TURF AREA IN
PRQJECT SITE WOULD EE IRRIGATED DURING
GROWING SEASON
-ASSUMED 70 FEQORPLE WORK IN BUILDING

CISTEAN BEQUIRED TO HAVE 92% EFFICENGY
o B i TR
Pl B o L
L3 kL) )
L ® (05
i " b
T 9 1 o
13400 5 ? b
1 LA 1 5 Ity
ACCORDING TO SPREADSHEET, THE TAMK MUST BE

VIRGINIA DEPARTMENT OF

ENVIRONMENT

AL QUALITY

i

7,000 GALLONE IN ORDER TO BE 90% EFFICIENT

SEE FIGURE 1 ON THIS EHEET TO REVIEW SPREADEHEET
TAMK ASSUMPTIONS

APRIL 2014

PHOEPHORCOUS RECQUCTION CALCULATIONS
LOAD TO 2MP = 0 42 LBS

DIVISION

‘ //— INFLOW FROM ROOF

ETORMWATER EYETEM

DROP INLET

EMERGEMNCY OVERFLOW LEVEL

LOW WATER CUTQFF LEVEL

\ EMERGEMNCY OVERFLOW

[ FUMP TO IRRIGATION

— i ©

EFFIGIENGY OF BMP = 90%
VOLUME TO BMP = 680 CF
BUMOFF REDUCTION BY PHACTICE

STORMWATER PLANNING
T&L COMMERCIAL DEVELOPMENT

=040 LEYR

CISTERN DESIGH

REMAINING PHOEPHDROUE LOAD AFTER THEATMENT
=0.04 LBE

]
=621 GF E
TOTAL PHOEPHOROUSLOAD REQUCTION BY PRHACTICE E

1L

™o PUMP TO BUILDING USE

FIGURE 1. CISTEKN DESIGN

7,000 GALLOMN CIETERM

The Cistern Design is correct,

however, always check the design

assumptions and spreadsheet. For
example, if they say 70 people will
be working in the building, is there
parking for 70 people?

TESCRFTIR
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EROPOSED DRAINAGE AREA CHARACTERIETICE
AREL = 0.2 ACRES
IMPERVIOUE ACBEAGE = 0.7 ACRES
GURVE NUMBER: 98
TIME OF CONCENTRATION: & MINUTES
1 YR CISCHARGE = D 51 CFS
2 YR DISCHARGE = 078 CFS
12 YR DISCHARGE = 1,33 CFS

CISTERAN
DESIGNED USIMNG VA DEQ CISTERN DEEIGN
SPREADSHEET
ASEUMELD
- 0.2 ACRES OF RQOF DAAINAGE TO CONTRIBUTE

PRQJECT SITE WOULD EE IRRIGATED DURING

g g =t [ o
- ASSUMED THAT MANAGED TUBF AREA IN‘)
GROWING SEASON

- Dj =
CISTEAN BREQUIRED TO HAVE 93% EFFICENGY
ot -l Aveegic Anaial Ave v Aiaal Ddflon

" Vah s o=
110N patrpary

™ 5

1 wrn
4

5
0 1

ACCORDING TO EPREAD

s s
SHEET, THE TANK MUET BE

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

7,000 GALLONE IN ORDER TO BE 90% EFFICIENT

SEE FIGURE 1 ON THIS EHEET TO REVIEW SPREADEHEET
TAMK ASSUMPTIONS

APRIL 2014

PHOEPHORCOUS RECQUCTION CALCULATIONS
LOAD TO 2MP = 0 42 LBS
EFFIGIENGY OF BMP = 90%

DIVISION

CISTERN DESIGH

DEQ TEAINING CASE STUDY

VOLUME TO BMP = 680 CF

BUMOFF REDUCTION BY PHACTICE
=621 GF

TOTAL PHOEPHOROUSLOAD REQUCTION BY PRHACTICE
=040 LEYR

STORMWATER PLANNING
T&L COMMERCIAL DEVELOPMENT

| DRAFTER B b PROPST
CHETKED Bt ) SMITH

1*=40"

‘ //— INFLOW FROM ROOF

ETORMWATER EYETEM Al

=0.04 LBE

LIE | SCAE

:
|
5
:

TOWN, VIRGINIA

| REMAINING PHOEPHDROUE LOAD AFTER THEATMENT

P —

EMERGEMNCY OVERFLOW LEVEL

\ EMERGENC

[ PUMP TO IR

ﬁ

LOW WATER CUTQFF LEVEL

1L

™o PUMP TO BUILDING USE

7,000 GALLOMN CIETERM

FIGURE 1. CISTEKN DESIGN

Note: New specifications will recommend a soak
away pit when demands are seasonal (such as
irrigation). Keep up with the changing regulations
to ensure that designers are also using the correct
requirements for site design. Using old
requirements for review may cause the design to
be inadequate.




FROFOSED DA =

Lo

PROPOSED
UNDERDRAIN

FROFOSED F'I:F-!MI:ABLI: PAVEMENT

0.3 ACRES
i

¢

=4

PROPOSED PERMEABLE PAVEMENT
FROPOSED DA = 0.2 ACRES
-

FROPOSED
UNDERDRAIN //

PROPOSED DA 7 CHARACTERISTICS:
AREA = 0.2 ACRES

IMFERVIOUS ACREAGE = 0.2 ACRES
CURVE NUMBER: 28
TIME OF CONCENTRATION! & MINUTES
1 ¥R DISCHARGE = 0.60 CFS
10 YR DISCHARGE = 1.41 CFS

1

§

]

¥
!
H
b
1
§
]
1

-

VIRGINIA DEPARTMENT OF

ENVIRONMENT

AL QUALITY

| |

STANDARD PAVEMENT

The 2.5:1 maximum flow

.~

FROFOSED DA 4 C TERISTICS:
AREA = 0.3 ACRES
IMPERVIOUS ACREAGE = 0,3 AUREE

CURVE NUMBER: 28

TIME OF COMCENTRATION: 5 MINUTES

1 ¥R DISCHARGE = 0,42 CFS

10 YR DISCHARGE = 1,567 CFS

PHOSPHOROUS REDUCTION CALCULATIONS:

LOAD TO BMP = 0.65 LES

EFFICIENCY OF BMP = 25%

VOLUME TO BMP = 1035 C.F,

RUMNOFF REDUCTION BY PRACTICE
=468 C.F

TOTAL PHOSPHOROUSLOAD REDUCTION
=0.38 LBNA

TOTAL PHOSPHOROUS LOAD REMAINIMNG
=0.27 LBS

PERMEABLE PAVEMENT SIZING

DESIGNED IN ACCORDAMCE WITH LEVEL 1
DESIGN GUIDELINES

CONTRIZUTING TOTAL AREA = 0.3 ACRES

SURFACE AREA PROVIDED = 3,030 S.F,

2 . area to the permeable

) pavement is not satisfied

il— TYFICAL CAST IN FLACE
COMCRETE EDGE
RESTRAINT MODIFIED
VDOT STD, CG-2WITH
LEVEL SURFACE EXTEND
1'DEEPR; SET SURFACE
T4 BELOW SURFACE

PHOSPHOROUS BEDUCTION CALCULATIONS (DAT):

FAVEMENT LAYERS

LOAD TO BMF = 0,43

SURFACE AREA PROVIDED = 1,708 S.F.

‘ 1 SURFACE LAYER PORCUS ASPHALT
EFFICIENCY OF BMP = 25%
VOLUME TO BMP = 683 C.F. 2 BEDDING A" ND, 57 STONE
RUNOFF REDUCTION BY PRACTICE

—310 CF 3 RESERVOIR 12" NO, 2 STONE
TOTAL ’-iOSW-OHOJSLOAE REDUGCTION 4 INFILTRATION SUME SANE AS RESERVOIR LAYER

=0.0.25 LB/YR
TOTAL PHOSPHOROUS LOAD REMAINING el BOTTOM FILTER A'NOQ, B STONE

=0.18 LBS E =

5 IMPERMEABLE LINER NECESSARY EIL\JJEFT? PLACGEMENT
PERMEABLE PAVEMENT SIZING ([DAT): ——
BESIGNED N ACCORDANGE WITH LEVEL 1 7 UNCOMPAGTED syBarape | 4 10 BE SCARIFIED PRIOR TO
DESIGM GUIDELINES INSTALLATION

CONTRIBUTING TOTAL AREA = 0.2 ACRES 8 UNDERDRAIN 8" PVC, SCHEDULE 40

Tv PROVIDED = 111 C.F,

v PROVIDED = 138 G.F.

FERMEABLE PAVEMENT TYFICAL CROSS-SECTION

wal )

VIRGINIA DEPARTMENT OF

APRIL 2014]

SMALLTOWN, VIRGINIA

DEFAFTMENT OF FUELIC WOEKS AND ENVIRONMENTAL SERVICES

DIVISION

MEABLE FAVEMENT DESIGN

STORMWATER PLANNING

EF|

T&L COMMERCIAL DEVELOPMENT

Fi

DEQ TRAINING CASE STUDY

K PEOPET

TESRED T | sl
DRAFTER FTi

CHETKED Eri ) SMITH

1"=10

WIE | SCAE

AFRONED

il

TESCRFTION

ENVIRONMENTAL QUALITY




This Design is allowable, however, a geotechnical report should
be requested to ensure that the soil meets the minimum
infiltration rate for designs without underdrains

BROPOSED DRAINAGE AREA CHARACTERISTICE

PHOSPHOROUS RECUCTION CALCULATIONS

AREA = 1.9 ACRES
IMPERVIDUS ACREAGE = 0.6 ACREE
OFEM SPACE! FOREST ACREAG
MANAGED TURF ACHEAGE = 080 ACRES

CURVE NUMBER: 51

TIME OF CONCENTRATION: 5 MINUTES

1 ¥R DIECHARGE = 2,33 CFE

2 YA DISCHARGE = 4 43 CF&

10 YR DISCHARGE = 813 CFS

= 065 ACHES

LOAD TO BMP = 1.66 LBES

EFFICIENGY OF EMP = 40%

VOLUME TO BMR = 2842 O F

RUNDOFF REQUCTION BY PRACTICE
=1,885CF

TOTAL LOAD REDUCTION BY PRACTICE
=126 LBNYR

TOTAL PHOSPHOROUS LOAD REMAINING
=040 LBE

SIZING CALCULATIONS, DRY SWALE LEVEL 2

FOET DEVELOPMENT TREATMENT YOLUME REQUIREL:

Ty=2,735 G.F

SOIL MEDIA DEPTH = 24 IN

PEA GRAVEL = 2 IN

GRAVEL SUMP = 91N

STORAGE DERPTH = DEPTH x VOID BATIO
=(2AX0 2E)H(12X0 4) = 108 IN = 0.8 FT

CRY SWaLE LEVEL 7 SURFACE AREA REQUIRED
={1 1¥Tv})/ ETORAGE QCEPTH =

SURFACE ABREA PROVIGED = 4782 & F

TREATMEMNT WOLUME PROVIDED = 4,302 CF

2,735/08 = 3,242 §F

VELOCITY COMPUTATIONS
CROSE-EECTION A-A' MODELED

SLOPE = 1.5%

CIMENSIONE

SIDE SLOPEE = 31, EOTTOM WIDTH = = 8
CEPTH 10 YR = 042 FT

BH 1D YR =03
EHEAR STREEE 10 YR = 035 LE/SF
VELDCITY 10 YR = 222 FT,/8

WELODCITY AND SHEAR STRESSES MEET
TURF AND VEGETATION ALLOWABLE
WALUES

TURTARRIER, NO CURE

ALONG PARKING LOT

[

f

.

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

APRIL 2014

J
f gmjg !
24 ENGINEERED SOIL MIX

3" CEPTH PEA GRAVEL

fiﬁ‘?:ﬁ?_?lﬁ

SECTION A-A

g9" GRAVEL SUI\jF‘
(/DOT #57 ETOME OPEN
GRADED WASHED)

|

>

TURTARKIER, NG CURE
ALONG PARKING LOT

F"_

1 .

il f :

!

(3.
|

4" ENGINEERED S0IL MIX
2" DEFTH PEA GRAVEL

SECTION B-B

& GRAVEL SUMP
(VDOT #57 STOMNE OPEN
GRADED WASHELD)
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-
EX. 18" INFLOW FIFE
FROM PARKING LOT <

Need

Pretreatment
Design
Documented

PRETREATMENT:

Lt AN I
RN PARKING

PHOEFHOROUE RECUCTION CALCULATIONE
LOAD TO BMP = 2.4 LBE
EFFICIENCY OF BMP = 18%
VOLUME TO BMP = 6504 CF
RUNOFF BEDUCTION BY PRACTICE
=0CF
TOTAL LOAD REQUCTION OF PRACTICE
=07 LBYR

SIZING CALCULATIONE, EXTENDED DETENTION {1}

POST DEVELOPMEMNT TREATMENT YOLUME REGQUIRED
Tw={Rv{A)17)
+ REMAINING RUNOFF FROM US BMPS
=[(D 32X{2 1TX43,560)12]+ 2074
=459 CF

TOTAL TREATMENT VOLUME PROVIDED =7 838 CF

27 o 10 20 |

“PARTMENT OF 2

ENVIRONMENTAL QUALITY

VIRGINIA DEP.

APRIL 2014

Need computations for
Riprap sizing and spillway

PROFOEED DRAINAGE AREA

AREA = 4 67 ACRES
IMPERVIOUS ACREAGE
OPEN SPACE! FOREET A
MANAGED TURF ACREA/

CURVE MNUMBEH: 81

TIME OF COMCENTRATION: &

Need channel
from outlet of

- | - L] (] [ ]
sweoesisnost - lyysin to exit of site
1] auT
(o4l 594 a7 HEN
Qe 957 7.08 51682
[ehls] 11 8% 12032 5168

computations

_ /

o E) £ i ) [ B D =5 (15 M0 T = Te

CROZS-SECTION B-B'

THETEACE T,

WERTICAL 3TALE: 17 = & HORIZONTAL S0ALE: 1= 1407

SMALLTO
DEPARTMENT OF PUELIC WORKS AND ENVIRONMENTAL SERVICES

DIVISION
T&L COMMERCIAL DEVELOPMENT

STORMWATER PLANNING
DEQ TRAINING CASE STUDY

EXTEMDED DETENTION DESIGM




I ' Answer Summary:
» Post development total Phosphorous load &
reduction required
= 5.17 Ib/yr and 2.42 Ib/yr
» Target Tv and average efficiency needed
= 8,231 c.f.and 47%

> Allowable discharge from site & storage
volume required to satisfy water quantity
requirements

= 2.4 cfs and 0.15 acre-ft (6,455 C.F.)
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| B Answer Summary

Post development Total Phosphorous Load  5.17 lb/yr
Total Phosphorus Load Reduction Required 2.42 lb/yr
Target Tv 8,231 c.f.
Average Efficiency Needed 47%
Allowable Discharge from Site 2.4 Cfs
Storage Volume Required to comply with 0.15 acre-ft
Water Quantity Requirements (6,455 c.f.)
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