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Complexity



Exercise 4: Complexity

• Development sites can be complex on a variety of 
levels

– Soil types

– Treatment trains

– Multiple outlets and drainage areas

• Complexities can sometimes be simplified, but 
should always be handled carefully to ensure they 
are accounted for



Differing Soils
Site soils should be 
accurately 
reflected on the 
spreadsheet

Incorrect soil types 
can drastically 
affect results

Total phosphorous 

(TP) load = 1.15 lbs



Change Soils

TP load = 1.32 lbs



Change Soils

TP load = 0.76 lbs



Change Soils

A/B SoilsC/D SoilsC Soils

0.761.321.15TP Load

34%15%



Multiple Drainage Areas

Multiple drainage areas

add to the complexity of the 

spreadsheet entry

Site area will not always match the entire 
drainage area of the project 

*Important 
note:

All drainage areas should be accounted 

for when designing BMPs



Multiple Drainage Areas
Drainage extends 
outside of project limits

Drainage areas flow 
into each other, 
impacting what 
happens downstream



Water Quality 
Compliance

Water Quantity 
Compliance

Energy balance 
for each site 

drainage point

Demonstrated at 
site level

More complex  
analysis

Calculations 
typically not 

affected

Many site discharge points:



Complex Treatment Trains

• When several BMPs treat the same runoff, 

the complexity of the spreadsheet entry 

increases

• There are several different correct ways to 

enter information to get the same result



Out

Dry 
swale

DA6DA7

DA5

DA8

DA3

DA1DA2

DA4

Permeable 
pavement

Extended 
detention

Cistern

Permeable 
pavement DA9

DA: Drainage Area



Evaluate:

 Can some drainage areas be grouped together? How?

 How would you input the system into the VRRM spreadsheet?

What is the total drainage area to BMP5? The credit area?

What is the treatment volume for BMP5?

Would the site satisfy the water quality requirements?

How many Drainage Area tabs do you 
need to use for water quality? 
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Evaluate:

 Can some drainage areas be grouped together? How?

 How would you input the system into the VRRM spreadsheet?

How many Drainage Area tabs do you 
need to evaluate for water quality? 
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Can some Drainage 

Areas be grouped 

together? 

Exercise 4: Complexity



Out

Dry 
swale

DA6DA7

DA5

DA8

DA3

DA1DA2

DA4

Permeable 
pavement

Extended
detention

Cistern

Permeable
pavement

DA9



Evaluate:

 Can some drainage areas be grouped together? How?

 How would you input the system into the VRRM spreadsheet?

What is the total drainage area to BMP5? The credit area?

What is the total volume remaining from upstream 

BMPs to BMP5?

What is the treatment volume for BMP5?

Does the site meet the phosphorus load reduction 

requirement?



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Exercise 4

Total Drainage Area to BMP5? 



OUT

Dry 
swale

DA6

DA7

DA5

DA8

DA3
DA1DA2

DA4

Permeable 
pavement

Extended
detention

Cistern

Permeable
pavement

DA9



Exercise 4

Total DA to BMP5? 
Drainage Areas 1 through 8 
drain to BMP 5



Treatment Paths:
Managed

Turf
Forest

Impervious 
Cover

TreatmentArea
Drainage 

Area

0.601.020.55ED2.21,3,4,8

0.000.000.50PP to ED0.55,7

0.2RH to ED0.22

0.500.650.65DS to ED1.86

1.11.671.94.7Total

ED: Extended detention L1
PP: Permeable pavement L1
RH: Rainwater harvesting (90% efficiency)
DS: Dry swale L2

Total credit area to ED 1.9 
+ 1.1 = 3.0 acres



Treatment Paths:

ForestMixed 
Managed

Turf
Impervious 

Cover
TreatmentArea

Drainage 
Area

1.020.250.600.55ED2.21,3,4,8

0.50PP to ED0.55,7

0.2RH to ED0.22

0.650.500.65DS to ED1.86

1.671.11.94.7Total

ED: Extended detention L1
PP: Permeable pavement L1
RH: Rainwater harvesting (90% efficiency)
DS: Dry swale L2

Total credit area to ED 1.9 
+ 1.1 = 3.0 acres ED surface area can be 

counted as mixed open (0.25 
ac from previous exercise)



Evaluate:

 Can some drainage areas be grouped together? How?

 How would you input the system into the VRRM spreadsheet?

What is the total drainage area to BMP5? The credit area?

What is the treatment volume for BMP5?

 Does the site meet the phosphorus load reduction 

requirement?




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Input to VRRM 4.1 Spreadsheet

Total phosphorous 

(TP) load = 1.15 lbs



Input to VRRM 4.1 Spreadsheet

Same data for 
DA tab land 
cover summary

Total BMP treatment volume = 4,449 cubic feet



Evaluate:

Can some drainage areas be grouped together? How?

How would you input the system into the VRRM 

spreadsheet?

What is the total drainage area to BMP5? The credit 

area?

What is the treatment volume for BMP5?

Does the site satisfy water quality requirements?









Exercise 4
Complexity



Does the Site Comply with Water 
Quality Criteria?



Does the Site Comply with Water 
Quality Criteria?

Yes: the cistern, permeable pavement L1, dry 
swale L2, and extended detention L1 all work 
together to make the site water quality compliant.



FIND:

Can some drainage areas be grouped together? How?

How would you input the system into the VRRM 

spreadsheet?

What is the total drainage area to BMP5? The credit 

area?

What is the treatment volume for BMP5?

Does the site meet the phosphorus load reduction 

requirement?










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Questions?


	Insert from: "DEQ Certification Class PPT cover to PDF_August2024.pdf"
	DEQ Certification Class Presentations


