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Questions?Questions?



U it Di h E lU it Di h E lUnit Discharge ExampleUnit Discharge Example
errataerrata



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



TRTR--55, Fig. 655, Fig. 6--1DMV1DMV
D l U it H d hD l U it H d hDelmarva Unit HydrographDelmarva Unit Hydrograph



TRTR--55, Fig. 655, Fig. 6--11
Std U it H d hStd U it H d hStd. Unit HydrographStd. Unit Hydrograph

•• 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



TRTR--55, Fig. 655, Fig. 6--1DMV1DMV
D l U it H d hD l U it H d hDelmarva Unit HydrographDelmarva Unit Hydrograph

•• qoqo = 85= 85 cfscfs•• qoqo = 85 = 85 cfscfs
•• qiqi = 120 = 120 cfscfs
•• qoqo//qiqi = 0.71= 0.71qq qq
•• Vs/Vs/VrVr = 0.19= 0.19



Level 1 H&H Analysis ExampleLevel 1 H&H Analysis Exampley py p
ReviewReview



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



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

Alternative Condition



Example: Level 1 H&H AnalysisExample: Level 1 H&H Analysis
Alternative ConditionAlternative Condition



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

•• Site Site –– WestWest
–– Area: 0 14216 miArea: 0 14216 mi22Area: 0.14216 miArea: 0.14216 mi
–– 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 min.Lag: 7.2 min.



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

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

–– RCN: 63RCN: 63
–– Lag: Lag: 10 min.10 min.

ReachReach SiteSite•• Reach Reach -- SiteSite
–– Length: Length: 700 ft.700 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



Level 1 H&H Analysis Level 1 H&H Analysis -- AlternativeAlternative
HH HMS R lHMS R lHecHec--HMS ResultsHMS Results



Level 1 H&H Analysis Level 1 H&H Analysis -- AlternativeAlternative
HH HMS R ltHMS R lt

•• SiteSite CombinedCombined

HecHec--HMS ResultsHMS Results
•• 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 = 12:08= 12:08

Site Site TTinfinf > Reach > Reach TTpp infinf pp



H&H Analysis ProcedureH&H Analysis Procedureyy

•• Section 2.1.3Section 2.1.3
… If compliance… If compliance… If compliance … If compliance 

cannot be cannot be 
demonstrated, demonstrated, 
proceed to proceed to 
Level 2.Level 2.



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis

Procedure for Conducting Hydrologic & Hydraulic 
A l f P li i S di t & St t PlAnalyses for Preliminary Sediment & Stormwater Plans, 
Sect. 2.2.2:

Limit of the study shall be the point downstream where 
the site is 10% of the total contributing drainage area.  
Points of Analysis (POAs) shall be established at the sitePoints of Analysis (POAs) shall be established at the site 
boundary and all hydraulic structures within the study 
reach.  In cases where there are no hydraulic structures 

ithin the st d reach representati e section(s) based onwithin the study reach, representative section(s) based on 
LiDAR data shall be used; locations to be determined at 
the Project Application Meeting.



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis

Procedure for Conducting Hydrologic & Hydraulic 
A l f P li i S di t & St t PlAnalyses for Preliminary Sediment & Stormwater Plans, 
Sect. 2.2.3:

To comply at this level of analysis, steady flow hydraulic 
modeling must indicate no adverse impacts to headwater, 
water surface elevations and/or areas of inundation atwater surface elevations and/or areas of inundation at 
designated POAs.  For purposes of this policy, “no 
adverse impact” shall mean less than 0.05’ increase in 

ater s rface ele ations in channels and/or in head aterwater surface elevations in channels and/or in headwater 
at hydraulic structures for all points of analysis.  In 
addition, the area of inundation shall not encroach upon 
buildings or similar structures previously not impacted. 



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis

POA-1

POA-0



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis

POA 0POA-0



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis

“The following procedure is based on what is considered theThe following procedure is based on what is considered the 
minimum requirements for the Level 2 H&H Analysis, which involves 
determining the water surface elevation for the pre-developed and 
post-developed conditions at the point of discharge from the site. The p p p g
hydraulic model consists of three (3) cross sections. The middle 
cross section is established immediately downstream from the site 
discharge point.  A minimum of one cross section upstream and one 
cross section downstream must be used to ensure the model will 
yield reasonable results.  It may be necessary to analyze additional 
sections downstream to the “10% Rule” POA based on current 
D t t l id d/ li ”Departmental guidance and/or policy.”

Ref: “Workflow for Performing Level 2 H&H Analysis”, DNREC (draft)



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis

•• Hydrologic ModelHydrologic Model
–– UpstreamUpstream
–– DownstreamDownstream
–– SiteSite

•• PrePre--DevelopedDevelopedpp
•• PostPost--DevelopedDeveloped



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis

•• 100100--YR (PreYR (Pre--Dev )Dev )•• 100100--YR (PreYR (Pre--Dev.)Dev.)
–– POAPOA--0: 2,152 0: 2,152 cfscfs

Sta 73+50: 2 233Sta 73+50: 2 233 cfscfs–– Sta. 73+50: 2,233 Sta. 73+50: 2,233 cfscfs

•• 100100--YR (PostYR (Post--Dev.)Dev.)
–– POAPOA--0: 2,278 0: 2,278 cfscfs
–– Sta. 73+50: 2,345 Sta. 73+50: 2,345 cfscfs



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis
ResultsResults



Example: Level 2 H&H AnalysisExample: Level 2 H&H Analysis
ResultsResults

Compliance Check:
• 34.78’ – 36.66’ = 0.12’

0.12’ > 0.05’



Questions???Questions???



Plan Review Process:Plan Review Process:
U d tU d tUpdateUpdate
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TMDLs  in



Chesapeake Bay ModelChesapeake Bay Model



Chesapeake Bay ModelChesapeake Bay Model



Chesapeake Bay ModelChesapeake Bay Model



Chesapeake Bay ModelChesapeake Bay Model



Chesapeake Bay ModelChesapeake Bay Model



Chesapeake Bay ModelChesapeake Bay Model



DURMM v.2DURMM v.2

NOTE:  The TMDL sheet contained in the demo version is patterned after the 
process de eloped nder the Inland Ba s Poll tion Control Strateg for aprocess developed under the Inland Bays Pollution Control Strategy for a 
flat percentage pollutant reduction.  This is likely to change under the 
proposed revisions to the DSSR.



DURMM v.2 DURMM v.2 -- TMDLsTMDLs

  







Questions???Questions???



Di iDi iDiscussionDiscussion


