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Example: Unit Discharge
Flooding Event (FV)

Figure 6-1 Approximate detention basin routing for rainfall types I, IA, II, and III
—
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Storage volume Vg
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Peak outflow discharge Y90
Peak inflow discharge g




TR-55, Fig. 6-1DMV
Delmarva Unit Hydrograph

Figure 6-1DMV - Approximate delention routing for Delmarva Hydrograph
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TR-55, Fig. 6-1
Std. Unit Hydrograph

go = 85 cfs

gi = 120 cfs
go/qi = 0.71
Vs/Vr=0.21




TR-55, Fig. 6-1DMV
Delmarva Unit Hydrograph

Figure 6-1DMV - Approximate delention routing for Deimarva Hydrograph

go = 85 cfs

gi = 120 cfs
go/qi =0.71
Vs/Vr =0.19




Level 1 H&H Analysis Example
SEE




Summary: Quantity Mgt. Compliance

e Conveyance (Cv)

Compliance
achieved based on
unit discharge
analysis

e Flooding (FV)

Compliance
achieved based on
Level 1 H&H

analysis




Level 1 H&H Analysis Example:

Alternative Condition




mple: Level 1 H&H Analysis

Alternative Condition




Level 1 H&H Analysis - Alternative
Hec-HMS Input Data

e Site — West
— Area: 0.14216 mi?
— RCN: 51
— Lag: 7.2 min.

e Site — East
— Area: 0.06547 mi?
— RCN: 51
— Lag: 7.2 min.




Level 1 H&H Analysis - Alternative
Hec-HMS Input Data (cont.)

e Upstream
— Area: 0.84688 mi?
— RCN: 63
— Lag:
 Reach - Site
— Length:
— Slope: 0.002 ft/ft
— Manning’s “n”; 0.06
— Geometry: Trapezoid

« BW =10 ft.
e Z=10:1




Level 1 H&H Analysis - Alternative
Hec-HMS Results
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Level 1 H&H Analysis - Alternative
Hec-HMS Results

e Site — Combined
— Ty = 12:03
— T.,=0.2hr=12 min
— Ti =T, + 0.5665T,

= Tp + 7 min
=12:10
e Reach — Site
— Tp =12:08
Site T;; > Reach T,




H&H Analysis Procedure

DRAFT - 04/10

Procedure for Conducting Hydrologic & Hydraulic Analyses
For Preliminary Sediment & Stormwater Plans

s . e Section 2.1.3

... If compliance
cannot be

e demonstrated,

proceed to

Level 2.

detailed plans
Additionally

the u e
etention wi




Example: Level 2 H&H Analysis




Example: Level 2 H&H Analysis

Procedure for Conducting Hydrologic & Hydraulic
Analyses 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 site
boundary and all hydraulic structures within the study
reach. In cases where there are no hydraulic structures
within 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 Analysis

Sediment & Stormwater
Project Application Package
for
Broadkill Estates
Sussex County, DE

Greenlech




Example: Level 2 H&H Analysis

Procedure for Conducting Hydrologic & Hydraulic
Analyses 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 at
designated POAs. For purposes of this policy, “no
adverse impact” shall mean less than 0.05’ increase In
water 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 Analysis




Example: Level 2 H&H Analysis




Example: Level 2 H&H Analysis

“The 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
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
Departmental guidance and/or policy.”

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




xample: Leve Analysis




Example: Level 2 H&H Analysis

 Hydrologic Model
— Upstream
— Downstream
— Site
* Pre-Developed
e Post-Developed




xample: Level 2 H&H Analysis

File Edit Components Parameters Compute Results Tools Help
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NOTE 10178: Opened basin model "Broadkil Estates” at time 225ep2010, 11:15:15.




Example: Level 2 H&H Analysis

 100-YR (Pre-Dev.)
— POA-0: 2,152 cfs
— Sta. 73+50: 2,233 cfs

 100-YR (Post-Dev.)
— POA-0: 2,278 cfs
— Sta. 73+50: 2,345 cfs




Example: Level 2 H&H Analysis

Fle Edit Run WView Options Help

i) =] o e = s e e I [ ] E S
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Example: Level 2 H&H Analysis
Results

~ Plat Initial Conditions

FF 1

Ground

Options  Help
Round P

e
1000 Ground
*

Ba




Example: Level 2 H&H Analysis
Results

Locations Help

HEC-BAS Plan: Flan 01 River: Bound Pale Trib Beach: Site
River Sta | Profile W ' -
Site Z FF 1
Site FF 2
Site 7T FF 1
Site 77 FF 2
Site PF1 0 : 31.09

Tatal flaw in cr

Reload Data

1| Froude # Chi

A0
Py S B

014
014

.24
024

Compliance Check:
e 34.78' — 36.66’=0.12’
0.12' > 0.05’




Questions???




Plan Review Process:
Update




Step 1
Calculate Post CN

!

NOTE: Q = R.O. in volume terms

cmfﬂ?i’t.f Q1 Employ runoff Min. RR i 24-2; =peral
(Resource Protection > ;te;'::t'g met? No > de minimis discharge
Event) g + offset
Yes
< A J
r Compliance based on
P Unit Discharge or
Step 3 Reduce On-Site Stds or Stds de minimis discharge
Calculate Q10 » additional R.O. Sumps? No Performance
(Conveyance Event) if possible ps
Performance
Yes \ Compliance based on 3 Level
H&H Analysis or Remedy
r Compliance based on
¥ Unit Discharge or
Step 4 Stds de minimis discharge
On-Site Stds or
Calculate Q100 No
Sumps? Performance

(Flooding Event)

Yes

Performance

\ Compliance based on 3 Level

H&H Analysis or Remedy




DRAFT - August 2009

Assessment ltem

Rating Criteria

Minor

Moderate

Significant

. Soils - On-site soils have low permeability, high water table, or other

limitations that could adversely affect adequate stormwater management
for the proposed project.

has soils with limitations to
development (i.e. high water table,
erosivity, excavations)

<15% of developed portion of the site

15% - 50% of developed portion of

the site has soils with limitations to

development (i.e. high water table,
erosivity, excavations)

>50% of developed portion of the site has soils
with limitations to development (i.e. high water
table, erosivity, excavations)

Runoff Potential - Change in land cover due to removal of trees, increaseg
in impervious cover, etc. could adversely affect adequate stormwater
management for the proposed project.

<25% existing woods/meadow
to be disturbed

OR

<25% proposed impervious area

25%-50% existing woods/meadow
to be disturbed

OR
fS%-SD% proposed impervious area

> 50% existing woods/meadow
to be disturbed

OR

> 50% propesed impervious area

. Water Quality - Pollutant loadings associated with proposed project could

adversely affect adequate stormwater management.

Targeted pollutants capable of
treatment with standard BMPs

l Targeted pollutants will require
reatment train approach to achieve
reduction goals

Targeted pollutants will require a Best Available
Technelogy selution to achieve reduction goals

. Sump Conditions - Existing topography of site creates depressional areas

(closed 2" contours) where runoff tends to collect without direct discharge.

<15% of site area drains to sump
areas

15% - 50% of site area drains to
sump areas

=50% of site area drains to sump areas

| B

Discharge Points - Areas where stormwater runoff leaves the site have
limitations due to low gradient, backwater effects, lack of a defined channdgl
or other hydraulic limitations.

Zero (0) site discharge points with
identified problems

OR

<10% of site area drains to a
discharge point with an identified
prablem

At least one (1) site discharge point
with an identified problem

OR

10% - 50% of site area drains to a
discharge point with an identified
problem

Multiple (more than 1) discharge point with an
identified problem

OR

>50% of site area drains to a discharge point
with an identified problem

OR
Lack of easements and/or alteration of drainage
patterns could raise potential "right-to-discharge”
ISSUes.

I5.

Off-Site Drainage - Areas draining into the site could adversely affect
adequate stormwater management for the proposed project.

<25% offsite area relative to site area
draining onto site

5% - 50% offsite area relative to site
area draining onto site

>50% offsite area relative to site area draining
onto site

. Cenveyance - Downstream conditions such as inadequate pipe or channe

capacity could limit adequate drainage from the site.

Zero (0) known historic drainage
problems
OR
Zero (0) in-line structures prior to the
10% analysis point

At least one (1) known historic
drainage problem
OR
it least one (1) in-line structure prior
to the 10% analysis point

Multiple (more than 1) known historic drainage
problems
OR
Multiple (more than 1) in-line structures prior to
the 10% analysis point
OR

Stream channel condition degraded due to

vegetation, slope, erosion, etc.




Step 1
Calculate Post CN

!

NOTE: Q = R.O. in volume terms

cmiﬂ?i’t.f Q1 Employ runoff Min. RR i 24-2; =peral
(Resource Protection > ;terca"::tli?a! met? No > de minimis discharge
Event) g + offset
r Compliance based on
P Unit Discharge or
Std de minimis discharge
cmiﬁ?gee’m 0 > addﬁiﬁ:r;.o. 5 ej;‘:;:; e S i
(Conveyance Event) if possible
Performance

Yes

\ Compliance based on 3 Level

H&H Analysis or Remedy

Step 4
Calculate Q100
(Flooding Event)

Stds or
Performance

Yes

Stds

Performance

-~

Compliance based on
Unit Discharge or
de minimis discharge

\ Compliance based on 3 Level
H&H Analysis or Remedy




Executive Order 13508

Draft Strategy for
TMDLs in
the Chesapeake Bay

November 9, 2009

Developed by the Federal Leadership Committee for the Chesapeake Bay
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Chesapeake Bay Model

Chesapeake Bay Watershed Model

* Development History:
— First version in 1982

— Current version is phase 5.3

« Peer Review Status: CBP STAC independent
peer reviews of Phase 5 model conducted in
2007 and 2009

* More Information:

50




Chesapeake Bay Model

Where do we calibrate?

Automated
Calibration

Reasonable
values of
sediment,
nitrogen, and
phosphorus

Observations of flow, sediment,
nitrogen, and phosphorus 59




Chesapeake Bay Model

¥ Nutrient Allocation Decision Support System

Watershed Bay Criteria
Airshed Model Model Assessment
T e Procedures

2828

GFD Gurve

Area of Criteria
Exceedence

Percent of Time

Area of Allowable
Criteria
Exceedence

Bess8

!

0 10 20 30 40 50 6D 7D BO %0 100

Percent of Space

Allocations




Chesapeake Bay Model

Chesapeake Bay Major River Basin Nitrogen and
Phosphorus July 1, 2010 Proposed Allocations

(N / P in million pounds per year)

Major Bagin
DC POTOMAC RVER BASH
DE EASTERN SHORE MARYLAND e
MD EASTERN SHORE MARYLAND
O PATUXENT RIVER BASIN
MD POTOMAC RIVER BASIN
MD SUSCUEHANNA RIVER BASIN
MD WESTERN SHORE MARYLAND
NY SUSQUEHANNA RIVER BASIN
PR EASTERN SHORE MARYLAND
P POTOMAC RIVER EASIN
PR SUSQUEHANNA RIVER BASIN
PR WESTERN SHORE MARYLAND 7174123

A EASTERN SHORE VIRGINA

VALJAMES RIVER BASIN

VAPOTOMAC RIVER BASIN

A RAPPAHANNOCK RIVER BASIN

A YORK FIVER BASIN

W JAMES RIVER BASIN

W POTOMAC RIVER BASIN 0.02 /0.001
—— ste Boundary
[ cresapess say viatmsnea

028/0.01

%1570/0.90

k! 9747046

S ASTI0TA S N 1081005
4 « s\ ——285/0.21

17461147 2321012

584 /090

541/054

22180231 1217016

Note: There is also an Atmospheric Deposition Allocation
of 15.70 million pounds/year.

Created by HW, D6/30/10

UTM Zone 18N, NAD 83

BasinlJurisdiction
SUSQUEHANNA
NY

Table 1.

Chesapeake Bay Watershed Sediment Draft Allocati by Basin

Sediment Allocation Range
(million pounds total p solids (TSS) per year)

293-322

PA

1,660-1,826

MD

80-66

SUSQUEHANNA Total

2,013-2.214

EASTERN SHORE

DE

58-64

MD

166-182

PA

21-23

VA

1112

EASTERN SHORE Total

266-281

_ WESTERN SHORE

MD

155-170

__PA
WESTERN SHORE Tota!

0.37-041
155-171

PATUXENT

PATUXENT Total

82-90
82:90

POTOMAC

PA

221243

MD

654-718

oC

1011

VA

810-891

wv
POTOMAC Total

226-248

1,920-2,113

RAPPAHANNOCK

VA

681-750

“RAPPAHANNOCK Total

661-750

YORK

VA
YORK Total

107-118

107-118

JAMES
VA

837-920

wv

15-17

JAMES Total

852037

Total Basinwide Draft Allocation’

5,066+

' The basinwide allocation range rounds up to 6.1-6.7 billion pounds per year.




Chesapeake Bay Model

CBP Urban/Suburban BMPs

Other Urban/Suburban BMP
» Forest Conservation

« Impervious Surface and Urban Growth Reduction

+ Forest Buffers (Urban)
+ Tree Planting (Urban)
+ Grass Buffers (Urban)
+ Stream Restoration (Urban)
+ Erosion and Sediment Control
+ Nutrient Management (Urban)
+ Street Sweeping
+ Forest Buffers (Mixed Open)
» \Wetland Restoration (Mixed Open)
* Tree Planting (Mixed Open)
* Nutrient Management (Mixed Open)
+ Abandoned Mine Reclamation
* Non-Urban Stream Restoration (Mixed Open)
« Dirt and Gravel Road Erosion
and Sediment Control (Mixed Open)

Stormwater Management

+ Wet Ponds and Wetlands

+ Dry Detention Ponds and
Hydrodynamic Structures

+ Dry Extended Detention Ponds

+ Urban Infiltration Practices

+ Urban Filtering Practices

+ Recent/Retrofit Stormwater Management

Septic BMPs

+ Septic Connections

+ Septic Denitrification

+ Septic Pumping




Chesapeake Bay Model

BMPs With Nutrient and Sediment Reduction Efficiencies

How Efficiency BMPs Are Credited In The Model:

Reduction = acres treated by BMP x gmp efficiency
total segment acres

e By Landuse and Model Segment




DURMM v.2

= =
PROJECT: Broadklll Estates
DRAINAGE SUBAREA ID: [East Drainage
TMDL WATERSHED: Broaduill Hiver

naap 1 naap 2 [T

5 Disenct Type: Dilaswala 3 Infiltration
1 Step 1 - Cafeufate Runoff Valume Data | N 3
1 e BMP fac)

3 Step 7 - Caleuiate Podlutont Load

1619683] 213159
1 Loat 1] 625 5 ¥ 7 72 [

18 Step 3 - Adjust for Runaff Reduction

[ mufa |
| | mnifa

22 step 4 Adjust for BMP Treatment
4.1 80P Bernoval Efficierey % ) % o 5] o5 ) | [
24 ] 5.25] EL 5.56] .7 1 0.47] s | |

podl | snia,

aers]
2.3 Reduction met? [ “ W ‘ ™A ‘

51 $tep 8- Coleulate Effiuent Coneentration
2 i (mg/1) 12 1 12 1 12 11 [ 2 ol
T /A
N4
whf4
aNjA

NOTE: The TMDL sheet contained in the demo version is patterned after the
process 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.




Where do we calibrate?

Reasonable
v f

CBP Urban/Suburban BMPs

Other UrbaniSuburban BMP

and
« Forest Buffers {Urban)

ass Buffers (Urban
trearn Restoration (Urba
« Erosion and
« Nutrient Management (Urban)
+ Street Sweeping
« Forest Buffers

« Non-Urban Stre
« Dirt and Gravel Road Erosion

wed Cpen)

and Sediment Conrol (Mixed Open)

Stormwater Management
+ Wet Ponds and Wetlands
« Dry Detention Ponds and

Hydrodynarmic Structures
» Dry Extended Detention Ponds
- Urban Infitration Pra

ing Pr:
“R fit Stormwater Manager
Septic BIPs
aptic Conn

DURMM v.2 - TMDLs

‘v L
BMPs With Nutrient and Sediment Reduction Efficiencies
How Efficiency BMPs Are Credited In The Model

Reduction = acres treated by BMP « BMP efficiency
total segment acres

» By Landuse and Model Segment

Chesapeake Bay Major River Basin Nitrogen and
Phosphorus July 1, 2010 Proposed Allacations




Step 1
Calculate Post CN

NOTE: @ = R.O. in volume terms

Equiv. 24-hr ED of Q1

ar
de minimis discharge
+V. TSS N, P offsets
l MNo
Step 2 Employ runoff Employ runoff Equiv. 24-hr ED of Q1
Calculate (1 reduction No—s] treatment Ves or
(Resource Protection practices to practices to de minimis discharge
Event) MEP MEP + volume offset
¥ Compliance based on
Unit Discharge or
Step 3 Apply runaff Stds or Sms’//' de minimis discharge
Calculate Q10 »  reduction Performance
(Conveyance Event) allowances
Performance
\‘ Compliance based on 3 Level
H&H Analysis or Remedy
¥ Compliance based on
Unit Discharge or
Step 4 Apply runoff Stds or Stds/ de minimis discharge
Calculate Q100 * reduction
X Performance
(Flooding Event) allowances
Performance
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Compliance based on 3 Level
H&H Analysis or Remedy
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Sections/Frograms Revisions To The Delaware Sediment And Stormwater Regulations
DNREC Public Notices

Services

Conservation DIStcts  povisions ta the Delaware Sediment and Stormwater Regulations are currently under way. Ta assist with this effort, the Delaware Sediment and Starmwater Pragram has cantracted with a consultant team cansisting of the Center for Watershed

Contracter Services Protection, Johnson, Mirmiran & Thompson, and the Horsely Witten Group.
Debris Fit Program

Environmental Navigator Advisory Committes (RAC)

?;‘522???:::?;2?3 The Regulatory Advisory Committee (RAC) was formed to help guide the revisions to the Delaware Sediment and RAC Subcommittees & Meeting Summaries
Stormwater regulations

Loans/Grants/Cost-Share Documents

Macroslgae Harvesting  Upcoming RAC Meetings: TBED

Permits Licenses/ApprovalEind details on all DNREC meeting locations and times . Ww - Sept. 2010

Restoration RAC Meeting Summaries To Date Second Draft- May 2010
Information First draft comment responses - May 2010

) + May 27, 2010 Agenda, Meeting Notes, Pr: i September 2009 RAC Update Memo

;rﬁgfrﬁ:g;ﬁl Listing of + Feb. 25, 2010 Agenda, Meeting Notes, Pri i Stormwater Assessment Report (Final)

+ Feb. 9, 2009 Agenda, Meeting Notes, Presentation First working draft of Sediment and Stormwater Reqgulations Feb_'09

+ March 27, 2008 Agenda, Meeting Notes See comments on first working draft regs under RAC Subcommittees
+ Jan. 22, 2008 Agenda, Meeting Notes Update memo to RAC Aug. 08
+ Oct. 16, 2007 Agenda, Meeting Notes Subcommittee Qutline Comments March 08
Request for Gov. Minner's Task Force on Surface Water M. April 2005
Qualifications
SWC Publications &
Newsletters

Delaware Estuarine
Research Reserve

Regsflaws

Sign Up to Receive Updates
If you wish to receive regulatory revision updates and notices of public meetings related to revisions to the regulations,
please send an e-mail containing your contact information to Elaine \Webb@state de.us
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