
Revisions to the
Delaware Sediment & Stormwater Regulations

Technical Subcommittee Meeting
S t b 1 2010September 1, 2010



DURMM v.2DURMM v.2



DURMM v2 QuickDURMM v2 Quick--Start GuideStart Guide



Proposed Revisions to theProposed Revisions to the
Delaware Sediment &Delaware Sediment & StormwaterStormwater Regulations:Regulations:Delaware Sediment & Delaware Sediment & StormwaterStormwater Regulations: Regulations: 

Quantity Management MethodologyQuantity Management Methodology

““BroadkillBroadkill Estates” Example SiteEstates” Example Sitepp



Design Level AnalysisDesign Level AnalysisDesign Level AnalysisDesign Level Analysis



Design Level AnalysisDesign Level AnalysisDesign Level AnalysisDesign Level Analysis
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Design Level AnalysisDesign Level Analysisg yg y
East Drainage: Site DataEast Drainage: Site Data

C A RCN T bC A RCN T b•• C.A. RCN TabC.A. RCN Tab
–– 11--ac. residential (20 % ac. residential (20 % impervimperv.).)

•• HSG A: 21.17 ac.HSG A: 21.17 ac.
•• HSG B: 0 73 acHSG B: 0 73 ac•• HSG B: 0.73 acHSG B: 0.73 ac

–– Open spaceOpen space
•• HSG A: 8.06 ac.HSG A: 8.06 ac.
•• HSG B: 2 26 acHSG B: 2 26 acHSG B: 2.26 acHSG B: 2.26 ac

–– Row Crops, SR + Crop Residue Row Crops, SR + Crop Residue 
•• HSG A: 9.68 ac. HSG A: 9.68 ac. 



Design Level AnalysisDesign Level Analysisg yg y
East Drainage: Site Data (cont.)East Drainage: Site Data (cont.)

•• LOD TabLOD Tab
HSG AHSG A–– HSG AHSG A

•• LOD area: 29.22 ac.LOD area: 29.22 ac.
•• PrePre--Dev. Woods: 1.55 ac.Dev. Woods: 1.55 ac.
•• PostPost--Dev. Impervious: 4.23 ac.Dev. Impervious: 4.23 ac.

–– HSG BHSG B
•• LOD area: 2.99 ac.LOD area: 2.99 ac.
•• PrePre--Dev. Woods: 0 ac.Dev. Woods: 0 ac.
•• PostPost--Dev. Impervious: 0.15 ac.Dev. Impervious: 0.15 ac.



Design Level AnalysisDesign Level Analysisg yg y
East Drainage: Site Data (cont.)East Drainage: Site Data (cont.)

•• OLOD TabOLOD Tab
Sheet Flow 100 ft 0 001 ft/ft “d”Sheet Flow 100 ft 0 001 ft/ft “d”–– Sheet Flow, 100 ft, 0.001 ft/ft, dSheet Flow, 100 ft, 0.001 ft/ft, d

–– Shallow Conc., 300 ft, 0.002 ft/ft, “u”Shallow Conc., 300 ft, 0.002 ft/ft, “u”
–– Open Channel, 1000 ft, 0.01 ft/ft, 1.0 fpsOpen Channel, 1000 ft, 0.01 ft/ft, 1.0 fps



Example: Unit DischargeExample: Unit Discharge
C E t (C E t (CC ))Conveyance Event (Conveyance Event (CvCv))



Example: Unit DischargeExample: Unit Discharge
C E t (C E t (CC ))Conveyance Event (Conveyance Event (CvCv))



Example: Unit Discharge Example: Unit Discharge 
E D i TRE D i TR DDEast Drainage: TREast Drainage: TR--55 Data55 Data



Example: Unit Discharge Example: Unit Discharge p gp g
East Drainage: TREast Drainage: TR--55 Data55 Data

D i A 41 9D i A 41 9•• Drainage Area: 41.9 ac.Drainage Area: 41.9 ac.
•• Adjusted Adjusted RCNRCNCvCv : 50: 50
•• TcTc: 0 2 hrs: 0 2 hrsTcTc: 0.2 hrs: 0.2 hrs



Example: Unit Discharge Example: Unit Discharge p gp g
East Drainage: TREast Drainage: TR--55 Data55 Data

R i f llR i f ll 5 3 i•• RainfallRainfallCvCv : 5.3 in.



Example: Unit Discharge Example: Unit Discharge p gp g
East Drainage: TREast Drainage: TR--55 Data55 Data

P kP k 23 0223 02 ff•• PeakPeakCvCv: 23.02 : 23.02 cfscfs



Example: Unit DischargeExample: Unit Discharge
C E t (C E t (CC ))Conveyance Event (Conveyance Event (CvCv))

•• Computed: 23.02 Computed: 23.02 cfscfs
•• Allowable: 28.29 Allowable: 28.29 cfscfs

Computed Computed << AllowableAllowable



Ch k C li fCh k C li fCheck Compliance for Check Compliance for 
Flooding Event (Fv)Flooding Event (Fv)g ( )g ( )



Example: Unit Discharge Example: Unit Discharge p gp g
East Drainage: TREast Drainage: TR--55 Data55 Data



Example: Unit Discharge Example: Unit Discharge p gp g
East Drainage: TREast Drainage: TR--55 Data55 Data

D i A 41 9D i A 41 9•• Drainage Area: 41.9 ac.Drainage Area: 41.9 ac.
•• Adjusted Adjusted RCNRCNFvFv : 51: 51
•• TcTc: 0 2 hrs: 0 2 hrs•• TcTc: 0.2 hrs: 0.2 hrs



Example: Unit Discharge Example: Unit Discharge p gp g
East Drainage: TREast Drainage: TR--55 Data55 Data

R i f llR i f ll 9 2 i•• RainfallRainfallFvFv : 9.2 in.



Example: Unit Discharge Example: Unit Discharge p gp g
East Drainage: TREast Drainage: TR--55 Data55 Data

P kP k 119 66119 66 ff•• PeakPeakFvFv: 119.66 : 119.66 cfscfs



Example: Unit DischargeExample: Unit Discharge
Fl di E t (F )Fl di E t (F )Flooding Event (Fv)Flooding Event (Fv)

•• Computed: 119.66 Computed: 119.66 cfscfs
•• Allowable: 84.99 Allowable: 84.99 cfscfs

Computed > AllowableComputed > Allowable



Example: Unit DischargeExample: Unit Discharge
Fl di E t (F )Fl di E t (F )Flooding Event (Fv)Flooding Event (Fv)



Example: Unit DischargeExample: Unit Discharge
Fl di E t (F )Fl di E t (F )Flooding Event (Fv)Flooding Event (Fv)

•• qoqo = 85= 85 cfscfs•• qoqo = 85 = 85 cfscfs
•• qiqi = 120 = 120 cfscfs
•• qoqo//qiqi = 0.71= 0.71qq qq
•• Vs/Vs/VrVr = 0.21= 0.21



Example: Unit DischargeExample: Unit Discharge
Fl di E t (F )Fl di E t (F )Flooding Event (Fv)Flooding Event (Fv)

•• Vs/Vs/VrVr = 0.21= 0.21
VV 3 33 i3 33 i•• VrVr = 3.33 in.= 3.33 in.

•• Vs = (0.21)(3.33) Vs = (0.21)(3.33) 
= 0 70 in= 0 70 in= 0.70 in.= 0.70 in.
= (0.06 ft)(41.9 ac)= (0.06 ft)(41.9 ac)
= 2.4 ac= 2.4 ac--ftft 2.4 ac 2.4 ac ftft



Example: Level 1 H&H AnalysisExample: Level 1 H&H Analysis



Example: Level 1 H&H AnalysisExample: Level 1 H&H Analysis



Example: Level 1 H&H AnalysisExample: Level 1 H&H Analysis



Example: Level 1 H&H AnalysisExample: Level 1 H&H Analysis



HECHEC--HMS Hydrologic ModelHMS Hydrologic Model



HECHEC--HMS Hydrologic ModelHMS Hydrologic Model



HECHEC--HMS Hydrologic ModelHMS Hydrologic Model



HECHEC--HMS Hydrologic ModelHMS Hydrologic Model



Level 1 H&H AnalysisLevel 1 H&H Analysis
HecHec--HMS Input DataHMS Input Data

•• Site Site –– WestWest
–– Area: 0.14216 miArea: 0.14216 mi22

RCN: 51RCN: 51–– RCN: 51RCN: 51
–– Lag: 7.2 min.Lag: 7.2 min.

•• Site Site –– EastEast
–– Area: 0.06547 miArea: 0.06547 mi22

–– RCN: 51RCN: 51
–– Lag: 7 2 minLag: 7 2 min–– Lag: 7.2 min.Lag: 7.2 min.



Level 1 H&H AnalysisLevel 1 H&H Analysis
HecHec--HMS Input Data (HMS Input Data (cont.cont.))

•• UpstreamUpstream
–– Area: 0.84688 miArea: 0.84688 mi22

–– RCN: 63RCN: 63
–– Lag: 43 min.Lag: 43 min.

ReachReach SiteSite•• Reach Reach -- SiteSite
–– Length: 2765 ft.Length: 2765 ft.
–– Slope: 0.002 ft/ftSlope: 0.002 ft/ft
–– Manning’s “n”: 0.06Manning’s “n”: 0.06
–– Geometry: TrapezoidGeometry: Trapezoid

•• BW = 10 ft.BW = 10 ft.
•• Z = 10:1Z = 10:1



Example: Level 1 H&H AnalysisExample: Level 1 H&H Analysis



Example: Level 1 H&H AnalysisExample: Level 1 H&H Analysis

Procedure for Conducting Hydrologic & HydraulicProcedure for Conducting Hydrologic & Hydraulic 
Analyses for Preliminary Sediment & Stormwater Plans, 
Sect. 2.1.3:

To comply at this level of analysis, hydrologic modeling 
must indicate no adverse impact due to coincidental 
peaking effects.  For purposes of this policy, “no adverse 
impact” shall mean that the developed site hydrograph 
peak is less than, and the inflection point occurs before,peak is less than, and the inflection point occurs before, 
the peak of the upstream hydrograph OR that it can be 
demonstrated that on-site detention would exacerbate 
downstream impactsdownstream impacts. 



Example: Level 1 H&H AnalysisExample: Level 1 H&H Analysis



Example: Level 1 H&H AnalysisExample: Level 1 H&H Analysis

Developed site Developed site  pp
hydrograph peak less hydrograph peak less 
than peak of upstream than peak of upstream 
hydrographhydrograph



hydrographhydrograph

AND…AND…
Developed siteDeveloped site? Developed site Developed site 
hydrograph inflection hydrograph inflection 
point occurs before point occurs before 

?
peak of the upstream peak of the upstream 
hydrographhydrograph



Significance of the Inflection PointSignificance of the Inflection Point

VolumeVolume @@ TT•• Volume Volume @@ TTpp
–– Std. UH: 37.5%Std. UH: 37.5%
–– DMV UH: 22%DMV UH: 22%

•• Volume Volume @@ TTinfinf
–– Std. UH: ~79%Std. UH: ~79%
–– DMV UH: ~63%DMV UH: ~63%



NRCS Hydrograph TheoryNRCS Hydrograph Theory



NRCS Hydrograph TheoryNRCS Hydrograph Theory



NRCS Hydrograph TheoryNRCS Hydrograph Theory



NRCS Hydrograph TheoryNRCS Hydrograph Theory



HECHEC--HMS Hydrologic ModelHMS Hydrologic Model



HECHEC--HMS Hydrologic ModelHMS Hydrologic Model

•• SiteSite CombinedCombined•• Site Site –– CombinedCombined
–– TTpp = 12:03= 12:03
–– TTcc = 0.2 hr = 12 min= 0.2 hr = 12 minTTcc  0.2 hr  12 min 0.2 hr  12 min
–– TTinfinf = = TTpp + 0.5665T+ 0.5665Tcc

= = TTpp + 7 min+ 7 minpp

= 12:10= 12:10
•• Reach Reach –– SiteSite

–– TTpp = 12:59= 12:59

Site Site TTinfinf < Reach < Reach TTpp infinf pp



Summary: Quantity Mgt ComplianceSummary: Quantity Mgt ComplianceSummary: Quantity Mgt. ComplianceSummary: Quantity Mgt. Compliance

•• Conveyance (Conveyance (CvCv))•• Conveyance (Conveyance (CvCv))
Compliance Compliance 
achieved based onachieved based on


achieved based on achieved based on 
unit discharge unit discharge 
analysisanalysisyy

•• Flooding (Fv)Flooding (Fv)
ComplianceComplianceCompliance Compliance 
achieved based on achieved based on 
Level 1 H&H Level 1 H&H 



analysisanalysis



Questions???Questions???



Di iDi iDiscussionDiscussion


