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Purpose

• MDE has developed a methodology forMDE has developed a methodology for 
refining construction acreage estimates in 
P6
Wh ?• Why?
– To ascertain whether permit data or P532 data 

is truly reflective of disturbed construction on s u y e ec e o d s u bed co s uc o o
the ground in MD

– Guiding Questions
– Is the P532 method accurate?Is the P532 method accurate?
– Is permit data accurate?
– What is a reasonable approach for estimating 

construction acres?
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Current Estimates
• ESC data (aka permit data)

– Acres under ESC reported by delegated jurisdictions p y g j
and by MDE for non-delegated jurisdiction

• Issue
– Reported acres = 2 year average
– 5 year lifespan5 year lifespan

» Example:
» 2005 Reporting 
» County X: 500 acres
» Any single acre (1/500) could have bee disturbed as early as» Any single acre (1/500) could have bee disturbed as early as 

2000
– Data not available for all model simulation years
– What is disturbed at any given time may not match total permitted 

disturbance acres

• Phase 532 model estimates
• Annual change in impervious surface

– Multiplied by the disturbed to impervious acre ratio
I
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» Issue:
» Ratio based off permit (ESC) data

» 2005-2007



 

Prince George’s County

over-estimates?

ESC and P532 
data are similar

fluctuations?

data are similar
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MDE alternative approach
• Use MD P6 methods for estimating annual 

change in impervious surface to identifychange in impervious surface to identify 
recently developed parcels
– Areas where construction has recently occurred

• Derive new ratio of disturbed to impervious 
acres and/or disturbed to total parcel acres 
using random sampling and statistical analysisusing random sampling and statistical analysis

• Consider two separate methods: 
– One for historic data (calibration) and one forOne for historic data (calibration) and one for 

annual Progress
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MDE Analysis – Pilot (PG County)
• Considerations

Is there a difference in disturbed area– Is there a difference in disturbed area 
trends between residential and non-
residential development?

– What about temporal aspect?
– What about additional disturbed area 

associated with residential development 
associated with HOA/Exempt parcels?
Does disturbed area correlate with– Does disturbed area correlate with 
impervious footprint, total parcel size, both, 
or neither?

– Major Highways (SHA maintained roads)?
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Impervious Surface Projection
• Use MDP 
parcel 
information

• res + com 
parcels

• structure built• structure built 
year 

• accurate for 
tax purposes

county data = 2008
parcel built years = 2012 + 2013

Apply impervious 
coefficients to parcelsparcel built years = 2012 + 2013
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Unique to zone and parcel type



 

Relate to Construction Activity
• Sample recently 

developed parcels in p p
Prince George’s county
– Have historic aerial 

imagery for MD (NAIP + g y (
MD 6-inch) since 2005

• Sample parcels with built 
year 2005-2012

– Digitize disturbed acres

Digitized Impervious

– Digitize disturbed acres
• Compare disturbed area to 

parcel and impervious area 
in sample parcels

• If need be digitizeIf need be, digitize 
impervious (i.e., not in 
county data)

• Develop 
coefficients/relationships Digitized Disturbed
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Total parcel area = 0.5 acres
Impervious area = 0.1 acres
Disturbed area = 0.45 acres

Disturbed/Parcel =0.9
Disturbed/Imp = 4.5



 

Temporal Considerations
2005 2006 2007

2008 2009 2010

9



 

HOA Parcel Considerations 

- Current coefficient for 
residential parcels does not 

t f di t b daccount for disturbed areas 
associated with roads/HOA 
areas

- Sample sub-divisions to 
develop coefficients between 
disturbed area on residential 
parcels and disturbed areaparcels and disturbed area 
on associated HOA/Exempt 
parcels.

Digitized HOA disturbed area
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Total residential disturbed area = 3 acres
HOA/Exempt disturbed Area = 1 acre

HOA Disturbed/Residential Disturbed = 0.33



 

MDE conceptual framework
2010 constr. acres = 2010 residential constr. acres + 2010 non‐res constr. acres + 

major highway constr. acresmajor highway constr. acres

2010 residential constr. acres = [(RDF x NRA2011) + (RDF x NRAi) + (RDF x NRAi+1) + …] 

RDF = Residential Disturbance Factor how much acreage is disturbed per are of new residentialRDF = Residential Disturbance Factor, how much acreage is disturbed per are of new residential 
development (two sub‐factors: one for actual parcel area disturbed, and one for associated 
HOA/Exempt area disturbed) 

NRA = New Residential Acres the total acreage of residential parcels with a built‐year of 2011NRA 2011= New Residential Acres, the total acreage of residential parcels with a built year of 2011

NRAi = Temporal Component; acres disturbed in 2010 based not only on parcels with built year of 
2011 but also parcels with built year 2012, 2013, etc.  Exact number of years is based on average 
number of years parcels are disturbed for (see results of temporal analysis)number of years parcels are disturbed for (see results of temporal analysis).  

‐ Do the same for non‐residential construction
‐ The non‐residential disturbance factor does not need to account for 

i t d di t b d t id f th l
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associated disturbed area outside of the parcel



 

Residential Coefficient Results

Leveling off effect (disturbed 
area does not increase witharea does not increase with 
increasing parcel size)

Regression not predictive

Disturbance on residential 
parcels relatively constant., i.e., 
disturbed acres not > 1, no 
matter parcel size.

Therefore, disturbed to 
impervious ratio better predictorimpervious ratio better predictor 
of total disturbed acres

n = 53

12Results in over-estimate 
because of larger parcels



 

Non-Residential Coefficient Results

Residuals

No leveling off effect 
(disturbed area does(
increase with parcel 
size)

Regression predictive 
and applicable

13



 

Temporal Coefficient Results
Non-residential

14Residential Average = 3.125 years

2010 Non-Residential Construction = (DF x 2011 Parcel Acres) + (DF x 2012 Parcel Acres)   



 

HOA Coefficient Results
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Highway Construction

• Major highways
– SHA maintained roads

• Not much disturbance on annual basis
– Most disturbance on the fringes of the paved surface 

or ROW

• Significant disturbanceg
– Limited to new roads or major road expansion

• County/local roadsy
– Captured in our HOA coefficient results
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Highway Construction
• How can we capture the significant 

disturbance?disturbance?
– SHA lane mileage increase data

• Consistently minimal
Small lane expansions transfer of county/locals– Small lane expansions, transfer of county/locals 
roads to SHA and vice versa, reinventory

» Virtually no disturbed area
• Outliers

– Associated with significant disturbance
– Can relate outliers to specific projects then digitize 

disturbance for project
» Develop coefficient with disturbed areas» Develop coefficient with disturbed areas
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Highway Lane Mileage Data
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Highway Disturbed Coefficient

Digitize disturbance

Identify projects causing significant 
increase in lane miles

19Coefficient = X (acres/lane mile) = Y (digitized disturbed acres)/Z (lane miles from SHA data)



 

Results
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Results

21



 

Conclusions and Verification

• Conclusions
– MDE estimates significantly less disturbed 

area than in P532 and using ESC data
– Believed to be more representative of 

actual conditions
• Verification

– Conducting further verification to assess 
accuracy of results

– Sampling to calculate coefficients in other 
counties to see if consistent across the 
state 22


