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Exercise 1C
Runoff Reduction and Stormwater Site Design



Exercise 1C Materials

In your participant guide:

• Exercise 1C Instructions

– Use this sheet to jot 
down your results 
and notes



Exercise 1C Materials

In your participant guide:

• Module 4

– Tables 4-2 and 4-4



Exercise 1C Materials

Virginia Runoff Reduction 
Method (VRRM) 4.1 New 
Development Spreadsheet



Exercise 1C 
Runoff Reduction and Stormwater Site Design

Site Information:

• Project area = 6.7 acres

• Entire site treated for 
each configuration

• Pre and post soils all “C” 
(will be decompacted)

Treatment Configurations:

I. Extended Detention (ED) Level 2 

II. Composted-Amended Grass 
Channel (CAGC)

III. CAGC to ED L2
Surface area of each practice = 0.25 acres

Determine for each treatment configuration:

 Total phosphorus load reduction achieved:

 Total phosphorus load reduction requirement:

 Water quality treatment requirements met?



Exercise 1C 
Runoff Reduction and Stormwater Site Design

What is the total phosphorus load reduction requirement?

What is the total phosphorus load reduction achieved?

Water quality treatment requirements met?

Including P-BMP surface areasNot including P-BMPs

Drainage Area TabSite TabSite Information

3 acresForest:

-Mixed open:

1.75 acresManaged turf:

1.95 acresImpervious cover:

 Total phosphorus load reduction achieved:

 Total phosphorus load reduction requirement:

 Water quality treatment requirements met?

Note: P-BMPs = post-construction BMPs



I. Extended Detention L2 

EDL2

Light green = Managed turf
Dark gray = Building
Light gray = Parking and sidewalks



Solution



DEFINITION: MIXED OPEN
Land that will remain undisturbed OR will be left in a natural vegetated state 

(bush hogged no more than four times per year), including: 

 Portions of a development (e.g., residential lots, roadway rights-of-way, 

community open spaces areas) that were disturbed during construction and 

will not be mowed routinely but left in a natural vegetated state (can include 

areas bush hogged no more than four times per year or rotationally grazed) 

as approved by the VESMP authority. 

 Community open space areas that will not be mowed routinely but left in a 

natural vegetated state (can include areas bush hogged no more than four 

times per year or rotationally grazed). 

 Utility rights-of-way that will be left in a natural vegetated state (can include 

areas bush hogged no more than four times per year or rotationally grazed). 

 Surface area of extended detention (ED) pond that is not mowed routinely. 

 Other areas of existing mixed open that will be protected during construction 

and remain undisturbed.



Exercise 1C 
I. Extended Detention (Level 2)

What is the total phosphorus load reduction requirement?

What is the total phosphorus load reduction achieved?

Water quality treatment requirements met?

Including P-BMP surface areasNot including P-BMPs

DA TabSite TabSite Information

3 acres3 acres3 acresForest:

0.25 acres0 + 0.25 acres = 0.25 acres-Mixed open:

1.50 acres1.75 – 0.25 acres = 1.50 acres1.75 acresManaged turf:

1.95 acres1.95 acres1.95 acresImpervious cover:

 Total phosphorus load reduction achieved:

 Total phosphorus load reduction requirement:

 Water quality treatment requirements met?



1

2

Site tab

I. Extended Detention (Level 2) 



I. Extended Detention (Level 2) 

3

Drainage Area tab



Enter area treated by 
Extended Detention Level 2

4

I. Extended Detention (Level 2) 



I. Extended Detention (Level 2) 

TP load reduction requirement = 1.39 lb/yr
TP load reduction = 0.80 lb/yr

Does not meet 
target TP load 
reduction 
requirement

Scroll to bottom 
of Drainage 
Area tab for 
quick summary 
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TP load 
reduction 
remaining 
= 0.59 lb/yr

Does not meet water 
quality treatment 
requirements 

I. Extended Detention (Level 2) 

Go to Water 
Quality 
Compliance 
tab for full 
summary 
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Exercise 1C 
I. Extended Detention (Level 2)

What is the total phosphorus load reduction requirement?

What is the total phosphorus load reduction achieved?

Water quality treatment requirements met?

Including P-BMP surface areasNot including P-BMPs

DA TabSite TabSite Information

3 acres3 acres3 acresForest:

0.25 acres0 + 0.25 acres = 0.25 acres-Mixed open:

1.50 acres1.75 – 0.25 acres = 1.50 acres1.75 acresManaged turf:

1.95 acres1.95 acres1.95 acresImpervious cover:

0.80 lb/yr Total phosphorus load reduction achieved:

1.39 lb/yr Total phosphorus load reduction requirement:

NO Water quality treatment requirements met?



CAGC

II. Compost-Amended Grass Channel



DEFINITION: FOREST
Land that will remain undisturbed1, including:

• Portions of the site that will NOT be disturbed during construction.

• Portions of residential lots that will NOT be disturbed during construction, as 

approved by the VESMP authority. 

• Surface area of stormwater post-construction BMPs (P-BMPs) that are NOT wet 

ponds, have some type of vegetative cover, and do not replace an otherwise 

impervious surface.

o P-BMPs2 in this category include bioretention, dry swales, grass channels, 

stormwater wetlands, soil-amended areas that are vegetated, and 

infiltration practices that have a vegetated cover.

• Other areas of existing forest, including wetlands, that will be protected during 

construction and that will remain undisturbed.

• Non-disturbed portions of the site that will be afforested (minimum of 400 

woody stems per acre).

2 Post-construction BMPs are presented here as P-BMP(s).



Exercise 1C 
II. Compost-Amended Grass Channel

What is the total phosphorus load reduction requirement?

What is the total phosphorus load reduction achieved?

Water quality treatment requirements met?

Including P-BMP surface areasNot including P-BMPs

DA TabSite TabSite Information

3.25 acres3 + 0.25 = 3.25 acres3 acresForest:

00-Mixed open:

1.50 acres1.75 – 0.25 = 1.50 acres1.75 acresManaged turf:

1.95 acres1.95 acres1.95 acresImpervious cover:

 Total phosphorus load reduction achieved:

 Total phosphorus load reduction requirement:

 Water quality treatment requirements met?



II. Compost-Amended Grass Channel
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II. Compost-Amended Grass Channel



II. Compost-Amended Grass Channel

Copy land cover areas to Drainage 
Area A tab
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II. Compost-Amended Grass Channel

Enter area treated 
by practice 
(all impervious 
and turf areas 
treated by 
practice) 

10



II. Compost-Amended Grass Channel

TP load reduction requirement = 1.32 lb/yr
TP load reduction = 0.89 lb/yr

Does not meet 
target TP load 
reduction 
requirement

Scroll to 
bottom of 
Drainage 
Area tab 
for quick 
summary 
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Does not meet water 
quality treatment 
requirements 

Go to Water 
Quality 
Compliance 
tab for full 
summary 

II. Compost-Amended Grass Channel
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TP load reduction remaining = 0.43 lb/yr



Exercise 1C 
II. Compost-Amended Grass Channel

What is the total phosphorus load reduction requirement?

What is the total phosphorus load reduction achieved?

Water quality treatment requirements met?

Including P-BMP surface areasNot including P-BMPs

DA TabSite TabSite Information

3.25 acres3 + 0.25 = 3.25 acres3 acresForest:

00-Mixed open:

1.50 acres1.75 – 0.25 = 1.50 acres1.75 acresManaged turf:

1.95 acres1.95 acres1.95 acresImpervious cover:

0.89 lb/yr Total phosphorus load reduction achieved:

1.32 lb/yr Total phosphorus load reduction requirement:

No Water quality treatment requirements met?



CAGC

EDL2

III. Compost-Amended Grass 
Channel to Extended Detention 
(Level 2)



Exercise 1C 
III. CAGC to EDL2

What is the total phosphorus load reduction requirement?

What is the total phosphorus load reduction achieved?

Water quality treatment requirements met?

Including P-BMP surface areasNot including P-BMPs

DA TabSite TabSite Information

3.25 acres3 + 0.25 = 3.25 acres3 acresForest:

0.25 acres0 + 0.25 = 0.25 acres-Mixed open:

1.25 acres1.75 – 0. 50 = 1.25 acres1.75 acresManaged turf:

1.95 acres1.95 acres1.95 acresImpervious cover:

 Total phosphorus load reduction achieved:

 Total phosphorus load reduction requirement:

 Water quality treatment requirements met?



In Site tab, transfer 0.25 acres from managed turf 
to mixed open for EDL2 surface area and keep 
0.25 acres of forest previously added for CAGC 
surface area

III. Compost-Amended Grass Channel to 
Extended Detention Level 2
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Update areas in Drainage Area A tab14

III. Compost-Amended Grass Channel to 
Extended Detention (Level 2)



Add downstream EDL2 
practice via dropdown menu
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III. Compost-Amended Grass Channel to 
Extended Detention (Level 2)

Downstream practice



III. Compost-Amended Grass Channel to 
Extended Detention (Level 2)

Add 0.25 acres of EDL2 
surface area as mixed open 
in credit area cell
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III. Compost-Amended Grass Channel to 
Extended Detention (Level 2)

Do not enter acreage more than 
once in P-BMP credit areas

Do not enter managed 
turf or impervious cover 
areas—will double 
drainage area



Save results as: 
EX1C.xlsm

Meets water quality 
treatment 
requirements 

III. Compost-Amended Grass Channel to 
Extended Detention (Level 2)

TP load reduction requirement = 1.23 lb/yr
TP load reduction achieved = 1.35 lb/yr



Exercise 1C 
III. CAGC to EDL2

What is the total phosphorus load reduction requirement?

What is the total phosphorus load reduction achieved?

Water quality treatment requirements met?

Including P-BMP surface areasNot including P-BMPs

DA TabSite TabSite Information

3.25 acres3 + 0.25 = 3.25 acres3 acresForest:

0.25 acres0 + 0.25 = 0.25 acres-Mixed open:

1.25 acres1.75 – 0. 50 = 1.25 acres1.75 acresManaged turf:

1.95 acres1.95 acres1.95 acresImpervious cover:

1.35 lb/yr Total phosphorus load reduction achieved:

1.23 lb/yr Total phosphorus load reduction requirement:

Yes Water quality treatment requirements met?



Summary of Results
RemainingReductionTreatment

0.59 lb/yr0.80 lb/yrI. Extended Detention (Level 2)

0.43 lb/yr0.89 lb/yrII. Compost-Amended Grass Channel

None!
(+0.12)

1.35 lb/yr
III. Compost-Amended Grass Channel 
Draining to Extended Detention 
(Level 2)



Virginia Runoff Reduction Method
3-Step Compliance



Questions?
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