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Background and Current PlansBackground and Current Plansgg
 Loss of stream biological health in past 20 yearsLoss of stream biological health in past 20 years
 Mi f r r t rm t r i fr tr t rMi f r r t rm t r i fr tr t r Mix of green, gray stormwater infrastructureMix of green, gray stormwater infrastructure
 Public demand for improved stream protection and Public demand for improved stream protection and 

iirestorationrestoration

 20102010--2015 MS2015 MS--4 permit 4 permit –– aggressive restorationaggressive restoration
 20% of impervious area to be restored = 4302 Acres20% of impervious area to be restored = 4302 Acres0% o pe v ous a ea to be esto ed 430 c es0% o pe v ous a ea to be esto ed 430 c es
 Countywide Countywide –– 18% w/ESD = 774 IAs (Impervious Acres)18% w/ESD = 774 IAs (Impervious Acres)
 S b t A tiS b t A ti 26% /ESD = 373 I26% /ESD = 373 I Subset:  Anacostia Subset:  Anacostia -- 26% w/ESD = 373 Ias.26% w/ESD = 373 Ias.
 ESD will account for 53% of the $300 million budgetESD will account for 53% of the $300 million budget
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 Average ESD suite cost of $205,000/ IA.Average ESD suite cost of $205,000/ IA.



MSMS--4 Restoration Objectives:  4 Restoration Objectives:  
Mandates and CommitmentsMandates and Commitments

 Anacostia Restoration Plan:  Anacostia Restoration Plan:  
~1000 green SW retrofits~1000 green SW retrofits

 Local, State, Federal Clean Water Local, State, Federal Clean Water 
and Stormwater Lawsand Stormwater Laws

 MSMS--4 Permit Mandates:  4 Permit Mandates:  
Watershed Restoration; TMDLs Watershed Restoration; TMDLs 
(13 d T D 8(13 d T D 8(13 approved TMDLs, 8 waters (13 approved TMDLs, 8 waters 
listed for biological impairment); listed for biological impairment); 
ESD regs & ode re isions Tr shESD regs & ode re isions Tr shESD regs & code revisions; Trash ESD regs & code revisions; Trash 
eliminationelimination

 R t r & Pr t t L l Str mR t r & Pr t t L l Str m
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 Restore & Protect Local StreamsRestore & Protect Local Streams
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Audubon Naturalist Society – 17-Year Collection of WQ Data
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Benthic HealthBenthic HealthBenthic HealthBenthic Health

 Temperature of the waterTemperature of the water
 Biodiversity of the Riparian ZoneBiodiversity of the Riparian Zone Biodiversity of the Riparian ZoneBiodiversity of the Riparian Zone
 Steady Flow of clean waterSteady Flow of clean water
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3 Restoration Methods3 Restoration Methods

Method Objective
Reduce 
Loadings

Reduce 
Runoff

Restore 
BiologyLoadings Runoff Biology

P d Pond 
Retrofit  _ _

  ESD   

Stream 
Channel  
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Channel 
Restoratio
n

 _ 



BOTE Analysis BOTE Analysis 
Caveats Caveats 

 Cost Data is based on small data sets or single dataCost Data is based on small data sets or single data Cost Data is based on small data sets or single data Cost Data is based on small data sets or single data 
points; more research needed.points; more research needed.

 We are not modelers.We are not modelers. We are not modelers.We are not modelers.
 Current analysis is for first costs, does not include Current analysis is for first costs, does not include 

lifelife--cycle costs.cycle costs.lifelife cycle costs.cycle costs.
Objectives of the AnalysisObjectives of the Analysis
 Support DEP’s work to increase the role of ESDSupport DEP’s work to increase the role of ESD Support DEP s work to increase the role of ESDSupport DEP s work to increase the role of ESD
 Collect ESD cost data, apply to Anacostia Watershed.Collect ESD cost data, apply to Anacostia Watershed.
 E p d th ESD t lbE p d th ESD t lb Expand the ESD toolboxExpand the ESD toolbox
 Apply ESD sets to selected IA subcategoriesApply ESD sets to selected IA subcategories

M l l d diM l l d di h l ih l i
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 Mostly low and mediumMostly low and medium--cost technologiescost technologies



Retrofit Analysis: Retrofit Analysis: 
Anacostia in Mont.Co.Anacostia in Mont.Co.

 Residential Target NeighborhoodsResidential Target Neighborhoods
 LowLow--density roadsdensity roadsyy
 Other County roadsOther County roads
 Public parking lotsPublic parking lotsp gp g
 Public roofsPublic roofs
 Public SchoolsPublic Schools Public SchoolsPublic Schools
 Private nonPrivate non--Res.Res.
 Pond RetrofitsPond Retrofits Pond Retrofits Pond Retrofits 
 12 ESD practices; 10 w/ unit costs12 ESD practices; 10 w/ unit costs
 Low to midLow to mid range in costrange in cost
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 Low to midLow to mid--range in cost.range in cost.



BOTE AnalysisBOTE Analysisyy
(Back(Back--ofof--thethe--Envelope)Envelope)

If we can:If we can:
1) Widen scope of ESD1) Widen scope of ESD--LID Retrofit Toolbox;LID Retrofit Toolbox;

2) Focus on lower2) Focus on lower-- cost ESD practices;cost ESD practices;2) Focus on lower2) Focus on lower-- cost ESD practices;cost ESD practices;
3) Apply them in well3) Apply them in well--tailored suites to each LU tailored suites to each LU 

category/subcat., then,category/subcat., then,
4) Can we increase the role of ESD while staying4) Can we increase the role of ESD while staying4) Can we increase the role of ESD while staying 4) Can we increase the role of ESD while staying 

w/in the budget?w/in the budget?
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Proposed Expanded ESD ToolboxProposed Expanded ESD Toolboxp pp p
for Retrofitsfor Retrofits

Currently-planned Mix: Additional Recommended 
ESD P iCu e t y p a ed :

Bioretention 
 Rain Gardens

ESD Practices:
Trees in Dry Ponds
 Trees in Right of Way/

 Permeable Pavement
 Cisterns

 Trees in Right of Way/ 
Single-Family Home lots
 Regenerative SW    
Conveyance

 Green Roofs Conveyance
 Conservation Landscaping
 Reforestation and D.M.Reforestation and D.M.
 Bioswales w/o curbs
 Trees – Suspended Pvmt.
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Proposed Expanded ESD ToolboxProposed Expanded ESD Toolboxp pp p

 Trees in Dry PondsTrees in Dry Ponds
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Image source:  ttp://www.forestsforwatersheds.org/   Center for 
Watershed Protection and U.S. Forest Service, 2008.



Dennis Ave. Detention Ponds Dennis Ave. Detention Ponds ––
Trees in a Dry CellTrees in a Dry Cell
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Proposed Expanded ESD ToolboxProposed Expanded ESD Toolboxoposed p ded S oo booposed p ded S oo bo

Regenerative Stormwater ConveyanceRegenerative Stormwater Conveyance
 RSC cost factor based on one site’s RSC cost factor based on one site’s 

design proposaldesign proposaldesign proposaldesign proposal
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Proposed Expanded ESD ToolboxProposed Expanded ESD Toolboxp pp p

 Conservation LandscapingConservation Landscaping
at Rockville H.S.at Rockville H.S.
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Cost Data Applied Cost Data Applied –– Analysis ResultsAnalysis Resultspppp
Anacostia Watershed Anacostia Watershed -- Montgomery County Montgomery County 

 8 LU Subcats. & 10 ESD 8 LU Subcats. & 10 ESD 
PracticesPractices

Example:  Public RoofsExample:  Public Roofs
Portion of  54 Imp. Acres Portion of  54 Imp. Acres 

d hd h ~25 people queried for cost ~25 people queried for cost 
data; 1/3 responded.data; 1/3 responded.

assigned to each ESD assigned to each ESD 
retrofit practice:retrofit practice:

BRBR 0 40 4
 Conservation Landscaping, Conservation Landscaping, 

BR, tree planting core BR, tree planting core 

BR BR 0.40.4
CL  CL  0.250.25p gp g

practices.practices.
 HighHigh--end techniques used end techniques used 

Trees  Trees  0.1250.125
GR  GR  0.10.1gg qq

sparingly, highly visible.sparingly, highly visible. BS  BS  0.1250.125
Total:  Total:  1.01.0
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ESD Retrofit Practice Cost –
$ per Imp. Acre

# Sources ~ 
Data Pts.

Tree Planting – Res. 8400 >1

Tree Plntg Dry Ponds 14381 >1Tree Plntg. - Dry Ponds 14381 >1

Riparian Reforestation 13074 >1

Cons. Landscaping 54722 1

Regenerative SW Conveyance 35000 1ege e at e S Co eya ce 35000

Bioswales 137000 1

Curb-contained BR 172000 1

R i G d 200000 1Rain Gardens 200000 1

Trees - Suspended Pvmt. 253000 1
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Green Roofs 501000 1



ESD Retrofit Cost Analysis ESD Retrofit Cost Analysis –– Alternative Scenario for the Anacostia Alternative Scenario for the Anacostia 
Watershed in Montgomery Co.Watershed in Montgomery Co.

R lt d Fi diR lt d Fi diResults and FindingsResults and Findings
 Average cost of ESD practices:   $71,000 per IAAverage cost of ESD practices:   $71,000 per IA

F d l ll t t tF d l ll t t t Few managers, developers collect or report cost Few managers, developers collect or report cost 
data; data set collected thus far is very small.data; data set collected thus far is very small.

 Green Roofs used for about 1/10Green Roofs used for about 1/10thth of IA of 3 cat’s:of IA of 3 cat’s: Green Roofs used for about 1/10Green Roofs used for about 1/10 of IA of 3 cat s:  of IA of 3 cat s:  
public roofs; public schools; and private nonpublic roofs; public schools; and private non--
residential.residential.

 Total IA addressed with ESD in Anacostia portion:  Total IA addressed with ESD in Anacostia portion:  
18411841

 Total estimated cost:  $130,000,000Total estimated cost:  $130,000,000
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Conclusions and RecommendationsConclusions and Recommendations

1.1. Runoff Reduction is a Core Objective.Runoff Reduction is a Core Objective.
2.2. More cost, benefit data collection & documentation More cost, benefit data collection & documentation 

needed; revise this analysis with new data.needed; revise this analysis with new data.
E d ESD lb i l d lE d ESD lb i l d l3.3. Expand ESD toolbox to include lowerExpand ESD toolbox to include lower--cost green cost green 
practices.practices.

44 Alternative ESD suite ($71 024/IA) is 1/3 the cost ofAlternative ESD suite ($71 024/IA) is 1/3 the cost of4.4. Alternative ESD suite ($71,024/IA) is 1/3 the cost of Alternative ESD suite ($71,024/IA) is 1/3 the cost of 
planned ESD suite ($200,000/IA).planned ESD suite ($200,000/IA).

5.5. Alternative ESD suite close to target avg. cost of Alternative ESD suite close to target avg. cost of g gg g
MSMS--4 Restoration:  $69,735 (= total restoration 4 Restoration:  $69,735 (= total restoration 
budget of $300m/4302 Imp. Acres)budget of $300m/4302 Imp. Acres)
M l ESD ll 4302 I iM l ESD ll 4302 I i6.6. Montgomery can apply ESD to all 4302 Impervious Montgomery can apply ESD to all 4302 Impervious 
Acres for the MSAcres for the MS--4 permit 4 permit ---- and stay within budget.and stay within budget.

77 Market tailored benefits of ESD to each sectorMarket tailored benefits of ESD to each sector
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7.7. Market tailored benefits of ESD to each sector.Market tailored benefits of ESD to each sector.



Green Schools and Offices:  Numerous Benefits from Going Green.
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