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Why do we need the data?

e 20% Imp Restoration Goal SNerE'ilnErS?ztei1ols'p;‘. {Eﬁgcts

Servings Per Container 550

* Chesapeake Bay TMDL ]
Amount Per Serving _
e Local watershed TMDLs Calories 0
% Daily Value*
* Project Documentation, MOU, etc. Total Fat Og 0%
) . : Sodium O0mg 0%
e BMP database — Inspections and verification |Total carbohydrate fesstrzn 13 0%
Protein Og
s

Mot a significant source of calories from fat,
saturated fat, trans fat, cholesterol, dietary fiber,
sugars, vitamin A, vitamin C, calcium and iron.

*Percent Daily Values are based on a 2,000 calorig diet.

INGREDIENTS: Maltodextrin, Sucralose.

Anne Arundel County
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Project Reporting

e Fiscal year cycle

e Report a project to claim credit

@IS Coverages

* Drainage area maps

e Design, Under Construction and Complete

e Metrics - BMP Table, Stream form, Shoreline
 Small projects — not to make it onerous

e Collaborative effort

Take home: 1. BMP metrics 2. Plans, reports 3. GIS files (if available)

Anne Arundel County

yPROGRAM
,—_——_\___’



Anne Arundel County

WATERSHED

Protection & Restoration

PROGRAM
——-‘_-'__—‘—‘——_._—_._-‘

Toolbox

Project Distribution P Livi
iving
CIP Projects  ghoreline
(BMP's) Projects

NGO/private
Projects

Impervious
Removal

Outfall

/ Stabilization
CIP SPSC

~ — CIP Stream

Restoration

S Septic ENR
. tree_t Upgrades
weepin
ping Inlet/Storm
Septic Septic to CIIZ;E::ir;
Pumping WWTP &




BMP Class

Ponds (P)

s PWED Extended Detention Structure, Wet
= S PWET Retention Pond (Wet Pond
e S-Structural (ponds, basins, etc) O TS T S
s PPKT Pocket Pond
. . S PMED Micropool Extended Detention Pond
e *A- Alternative (Stream, Shoreline, etc) ==
5 WSHW Shallow Marsh
o S WEDW ED - Wetland
° E - ES D ( run Off re d uction ) 5 WEWS | Wet Pond Wallnd
5 WPKT Pocket Wetland
Infiltration (1)
Table 5. Classification of BMPs Used in Maryland' 5 BAS Infiltrtion Basin
Runoff Reduction (RR) Practices Stormwater Treatment (ST) Practices _S [TRN Infiltration Trench
All ESD Practices in Manual™: Structural Practices in Manual® Filtring ?'Stcmsm FRID p—
+  Alternative Surfaces +  Wet Ponds g FSND SR:E:IEEE?“
+ Nonstructural Practices s  Wetlands 5 FUND Underaround Filter
*  Micro-Scale Practices s Filtering Practices (ex. Bioretention) g FPER Perimeter (Sand) Filter
o Wet Swales S FORG Organic Filter (Peat Filter)
Structural Practices in Manual 5 FBIO Bioretention
¢ Infhltration Practices Open Channels (0)
+ Bioretention Filters § 0DSW Dry Swale
o . S OWSW Wet Swale
*  Dry Swales

From: Accounting for Stormwater Wasteload Allocations and Impervious Acres Treated, Guidance for National
Pollutant Discharge Elimination System Stormwater Permits, MDE, August 2014

*Credits for “A” are calculated based on approved protocols
BMP data Forms— BMP, Stream, Shoreline, etc.

Anne Arundel County
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Anne Arundel County

Credits

Restoration BMPs
» |Impervious Area Equivalent = Runoff Depth Treated x Impervious Area

Shoreline Stabilization
» |Impervious Area Equivalent = Length of Stabilization (feet) x 0.04

Stream Restoration
» Impervious Area Equivalent = Length of Restoration (feet) x 0.01

Impervious Removal (impervious to grass)
» |Impervious Area Equivalent = Impervious Area Removed (acres) x 0.75

Outfall Stabilization (max 200 feet)
» Impervious Area Equivalent = Length of Stabilization (feet) x 0.01

Nutrient and TMDL Credits
» Approved Expert Panels/MDE Guidance

Protocols and BEHI (if applicable) information always required

yPROGRAM
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BMP Table

7. A completed drainage area data table for each standard Best Management Practice (BMP) (with
exception of Living Shoreline and Stream Restoration practices):
MDE Classification of Practice and BMP Code
(ESD. Runoff Reduction. Structural, or Alternative)

Total Drainage Area (in acres):

Total Impervious Coverage within Drainage Area (in acres):

Total Forested Coverage within Drainage Area (in acres):

Total Open Space (permeable surface) within Drainage Area (in acres):

Volume of Water Captured by BMP (in cubic feet):

Surface Area of BMP (in square feet):

Storm Event Treated by BMP (in inches):

*The above drainage table is not needed for living shoreline or stream restoration projects. Contact the Trust
for a stream restoration or shoreline data table that will help with calculations required below.

Anne Arundel County

y«, Each BMP information should be provided separately
PROGRAM
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Stream Data Form

[0 PROTOCOL 2 [Check and Complete this Section if Appcable)

Christopher Phipps, PE.
Diireeser, Deparemens =6 Pebliz Werka

STREAM RESTORATION DATA FORM

{See notes 1 and 2)

Stonm_ | D: COUNTY USE Contract ¥:

Length of Restaration: it

County Project Manager: Consuttant Project Manager:

Completion Date: Proposed Duate:

Location |Enter coondingtes for the center of the stream restoration reach)

North Coprg NADES-Ft: East foord NADE-F:

Praject Mame {List ary previous, aka names):

Brief Description of Project (See note 3):

Address:

Iimperdous Acres in

Drainage Area: Treated Impendous Aneac

Drainage Anesa:

arnes

5

Imp. Ares Equivalent Treated (See note 4):

Drainage Area Load Before Restoration
Tos: s Th: Ibslyear  TR: Iz fyesar
Linear Feet of Stream Restored following Protocol 1:

Load Reduction
T: lasfvear TR

Ts5: s fpear

T Load Redwction:

Stream length () onnected to
floodplain where bank height ratio
is L0 ar less

Stream width {ft) taken from thalwep to
the edge of connected side of stream, as
indicated by bank height ratio of 1.0 or
less

Feet

Post-Restoration Left Bank

Past-Restoration Right Bank
[1 PROTOCOL 3 (Check and Com

Linear Feet of Stream Restored following Protocol 32

lete this Section if Appicable)

Fest

Areas of Flocdplaing/ Wetland Connected to Stream;

Ratic of Flosdplain Wetland Ares to Upstraam Drainage

Beres Area:
Loading Rate Reduction Efficiency from Protocol 3 Curves

T5S: *® TH: 5 TR: 5

Losd Reduction
TS TH: Iz fpesar TR Iz fyesr
Linear Feet of Stream Restored following Interim Rate: Feet
Brief description of wiy interim rate was used in place of the protocoks:

Load Reduction

Iz fpesar TR Iz fyesr

gy Ci

s are used

the of the Cxpert Pama|

e dry
s the SPSC







Stream Restoration Crediting Protocols

Basic Conditions to be Met

v’ Bank armoring and riprap to protect
infrastructure do not count

v’ Reach > 100 feet

v' Comprehensive approach to address
long term stability

v Reconnection of floodplain
encouraged

e

North Cypress Branch
Anne Arundel County
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Stream Restoration Crediting Protocols

Four Protocols

e |ntermittent & Perennial Channels
 Protocol 1: Prevented Sediment™*
 Protocol 2: Instream Denitrification
* Protocol 3: Floodplain Reconnection

e Ephemeral Channels
* Protocol 4: Dry Channel RSC as a Retrofit*

* Combined Protocol 1 and 4 credits could be claimed

** Provide BEHI data

Anne Arundel County

/_—_‘—-______l-

Recommendations of the Expert Panel to Define
Removal Rates for
Individual Stream Restoration Projects

Joe Berg, Josh Burch, Deb Cappuccitti, Solange Filoso, Lisa Fraley-McNeal,
Dave Goerman, Natalie Hardman, Sujay Kaushal, Dan Medina, Matt Meyers, Bob Kerr,
Steve Stewart, Bettina Sullivan, Robert Walter and Julie Winters

Aceepted by Urban Stormwater Work Group (USWG): February 19, 2013
Approved by Watershed Technical Work Group (WTWG): April 5, 2013
Final Approval by Water Quality Goal Implementation Team (WQGIT): May 13, 2013
Test-Drive Revisions Approved by the USWG : January 17, 2014
Test-Drive Revisions Approved by the WTWG: August 28, 2014
Test-Drive Revisions Approved by the WQGIT: September 8, 2014

Prepared by:
Tom Schueler, Chesapeake Stormwater Network
and
Bill Stack, Center for Watershed Protection



Regenerative Step Pool Storm Conveyance (SPSC)

Can be grouped in either category

* Intermittent & Perennial Streams
e Stream Restoration Crediting Protocol 1,2,3**

e Ephemeral Channels
e Stream Restoration Crediting Protocol 4*
* Drainage Area
* Impervious Area
e WQv Provided
e Runoff Depth Treated

* Combined Protocol 1 and 4 credits could be claimed

** Provide BEHI data

Anne Arunde| County
\ TED CL
WATERSHED

Protection & Restoration

PROGRAM
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Protocol 1: Prevented Sediment

Gives Credit for projects that prevent bank and bed erosion

1. Estimate erosion rates and annual sediment loadings
e  Bank Erosion Hazard Index and Near Bank Stress Method
combine to get sediment loadings (BANCS method)

2. Convert erosion rates to nitrogen and phosphorus
loadings
e 1.05Ibs P/ton
e 2.28 Ibs N/ton

3. Estimate reduction in loadings with restoration
e 50% effective

Anne Arundel County

yPROGRAM
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Chapter 5 Worksheets

The Prediction Level Assesment (PLA)

Worksheet 5-16. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEH
rating (Rosgen, 1996, 2001a). Use Figure 5-15 with BEHI variables to determine BEHI score.

Stream: Location:
Station: Observers:
Date: Stream Type: Valley Type:
_ _ BEHI Score
Study Bank Height / Bankfull Height ( C ) (Fig. 5-15)
Study Bankfull
Bank o ' -
: Height (A)/(B)= -
neolg | () "% @ P @
Root Depth / Study Bank Height ( E )
Root Study
Bank DY/ -
Depth ; (D)y/(A)=
= (D)] Heioht Y] I (E)
Weighted Root Density (G )
Root . .
Density (F)x(E) = -
as%= {F} [L’}
Bank Angle (H)
Bank
Angle
as Degrees = (H)
Surface Protection (1)
Surface ||
Protection
35 % = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) ~z i Bank Material
Boulders (Overall Low BEHI) = -del.lstmellt
Cobble (Subs 10 peints if uniform med. to large cobble) Stratification ||
Gravel or Composite Matrix (Add 5-10 points depending Adjustment 1
on percel e of bank material that is composed of sand) Add 5-10 points, depending
Sand (Add 10 points) on position of unstable layers
Silt/Clay (No adjustment) n relation to bankfull stage
Very Low| Low [Moderate] High [Very High| Extreme .. Adjective Rating
= and
5-9.5 [10-19.5]20_29.5]30 —39.5] 4045 [ 2650 Total Score

Bank Sketch

PR =]

Vertical Distance (ft)

3 6 ds tn b

=

1 2 3 4
Horizontal Distance (ft)

5 <]

Copyright © 2009 Wildland Hydrology

WARSSS Page 5-59
38



Protocol 2: Instream and Riparian Nutrient
Processing during Base Flow

Credit for projects that promote denitrification
during base flow

1. Length of restored stream with bank height
ratio 1.0 or less

2. Determine dimensions of box

Hyporheic Box — 5 feet depth

3. Multiply hyporheic box mass by unit
denltrlflcatlon rate (1.06 X 10_4 Ibs/ton/day) Figure 2. Hyporheic box that extends the length of the restored reach

Anne Arundel County

yPROGRAM
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Protocol 3: Credit for F

oodplain

Reconnection Volume

Credit for projects that reconnect stream channels to
their floodplain over a wide range of storm events —
1. Estimate the floodplain connection volume /

e  Survey of additional runoff that can be diverted from : i =

stream to floodplain during storm events : o I

e Detailed H&H modeling required : 7 s
2. Estimate the nitrogen and phosphorus removal rate e
3. Compute annual N, P, and TSS load delivered to == f,// —

project : KE*—
4. Multiply pollutant load by removal rate to get gt AL T e et

reduction credit

Anne Arundel County

yPROGRAM
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Summary of Credits

Summary of Stream Restoration Credits
for Individual Restoration Projecis - 2

Protocol Name Units | Pollutants Method Reduction Rate
Define bank | Measured N/P
. Prevented Pounds | Sediment | retreat using | contentin
Sediment (S) per year | TN, TP BANCS or streambed and
other method | bank sediment
Instream Pounds Define Etifea;;md unit
2 Denitrification | per year | TN hyporheic el :
denitrification
(B) box for reach |
rate
Measured
Use curves to | ] ]
: removal rates for
Floodplain : define :
: Pounds | Sediment |~ ] tfloodplain
3 Reconnection : . volume for )
per year | TN, TP _ . wetland
(S/B) reconnection | _ .
restoration
storm event :
projects
Determine Use adjustor
Dry Channel : '
; Removal | Sediment | stormwater curves from
4 RSCasa ) . e e
: rate TN, TP treatment retrofit expert
Retrofit (S/B) .
volume panel

! Depending on project design, more than one protocol may be applied to each project, and the load
reductions are additive.

2 Sediment load reductions are further reduced by a sediment delivery ratio in the CEWM (which is not
Anne Arunclel Counry used in local sediment TMDLs)

S: applies to stormflow conditions, B: applies to base flow or dry weather conditions




Shoreline Management Crediting Protocols

Basic Qualifying Conditions

v’ Preferred method is living shoreline (must
prove why it can’t be done)

v" Active erosion
v' Water quality benefit

v’ Consider shoreline habitat (existing and
proposed marsh)

Anne Arundel County

y,p“g‘“o e
.—"___—_‘—-—,____-

USWG: Recommendations of Expert Panel on Shoreline Management (4/15/14)

Recommendations of the Expert Panel to Define
Removal Rates for Shoreline Management
Projects

Submitted by:
Nathan Forand. Kevin DuBois, Jeff Halka. Scott Hardaway, George Janek. Lee Karrh, Eva
Koch, Lewis Linker. Pam Mason, Ed Morgereth. Daniel Proctor, Kevin Smith, Bill Stack. Steve
Stewart, and Bill Wolinski

Submitted to:
Urban Stormwater Work Group
Chesapeake Bay Partnership

Prepared by:
Sadie Drescher and Bill Stack, Center for Watershed Protection, Inc. and EPA Chesapeake Bay
Program Office (CBPO) Sediment Reduction and Stream Restoration Coordinator

APRIL 15, 2014




Table 7. Criteria for Chesapeake Bay TMDL pollutant load reduction for shoreline
management practices. These are the basic qualifying conditions.

Living Shoreline —

a) nonstructural;

b) hybrid system including a
sill; and

¢) hybrid system including a
breakwater

Revetment AND Breakwater
system without a living
shoreline

Bulkhead/Seawalls

Anne Arundel County

W ATE R S H E D Projects that impact the Chesapeake Bay Preservation Act protected vegetation without
mitigation receive no Chesapeake Bay TMDL pollutant load reduction.

PROGRAM Bank analysis that demonstrates the site has bank stability and does not have erosion can

Protection & Restoration

. The site is currently experiencing shoreline
erosion or is replacing existing armor. The site
was graded, vegetated, and excess sediment was
removed or used.”

AND

2. When a marsh fringe habitat (a or b) or
beach/dune habitat (c) is created, enhanced, or
maintained.

. The site is currently experiencing shoreline
erosion. The site was graded, vegetated, and
excess sediment was removed or used.”

AND
2. A living shoreline is not technically feasible or
practicable as determined by substrate, depth, or
other site constraints.
AND
3. When the breakwater footprint would not cover
SAV, shellfish beds, and/or wetlands.
1. The site is currently experiencing shoreline
erosion.
AND
2. The site consists of port facilities, marine
industrial facilities, or other marine commercial
areas where immediate offshore depth (e.g..
depths deeper than 10 feet 35 feet from shore)
precludes living shoreline stabilization or the use
of a breakwater or revetment.




Qualifying Conditions

g i
E

Four Protocols

1. Prevented sediment
Denitrification
Sedimentation
Marsh Redfield Ratio

= U

South River Farm Park

Anne Arundel County

WATERSHED

Protection & Restoration

PROGRAM
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Protocol 1: Prevented Sediment

Gives credit for projects that prevent bank erosion

1. Estimate shoreline erosion rate

e Maryland Department of Natural Resources Coastal
Atlas website, use Shoreline Rates of Change layer

2. Convert shoreline erosion to sediment load
(equation V=LEB)

e  Volume of sediment (V) = LenEth of shoreline (L) X
shoreline recession rate (E) X bank height (B)

e  Convert cubic feet to pounds using soil bulk density of
93.6 Ib/ft3, then convert to tons
3. Estimate shoreline restoration efficiency
e 100% effective

Anne Arundel County

/_—_‘—-______l-



Protocol 2: Denitrification

Gives credit for projects that incorporate
marsh planting areas

1. Determine the net increase in marsh
plantings (in acres)

2. Multiply acres of marsh plantings x 85 lbs
total Nitrogen/acre/year (denitrification
rate)

Anne Arundel County

s 2




Protocol 3: Sedimentation

Gives credit for sediment trapping abilities of
marsh plantings and sediment deposition
behind structures

1. Determine the net increase in marsh
plantings (acres)

2. Multiply acres of marsh planting by 6,959 lbs
total suspended solids/acre/year (unit
sedimentation value)

3. Total Phosphorus load removed = acres of
marsh plantings X 5.29 Ibs total
phosphorus/acre/year

Anne Arundel County

WATERSHED

Protection & Restoration

PROGRAM
—/-—_—'_‘———.___.—-‘




Protocol 4: Marsh Redfield Ratio

Gives one time credit for first year based
upon vegetative uptake of nutrients for
marsh grass growth

1. Determine the net increase in marsh
plantings (acres)

2. Multiply acres of marsh planting by unit
marsh Redfield ratio value (6.83 Ibs total
nitrogen/acre and 0.3 |bs total
phosphorus/acre.

Anne Arundel County




Table 1. Summary of shoreline management pollutant load reduction for individual
projects.

Protocol

Name Units Pollutants Reduction Rate

s Measured TSS, TN and
TP content in sediment
prevented.

Pounds per | Sediment e Calculated based on

year TN, TP shoreline erosion with
reductions for sand
content and bank
instability

o Measured TN removal

Pounds per for denitrification rate

2 Denitrification year TN associated with
vegetated area.

* 85 lbs TN/acre/yr

o Measured TSS and TP
removal rates associated
with vegetated area.

* 6,959 Ibs TSS/acre/yr

e 5289 lbs TP/acre/yr

o Measured TN and TP
removal rates associated
with vegetated area.

Eﬁh Redficld Pounds TN, TP e Note that this is a one-

time credit.
Anne Arundel County e 205 Ibs TN/acre

WATERSHED « 9Ibs TP/acre

Protection & Restoration

PROGRAM
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1 Prevented Sediment

Pounds per | Sediment

3 Sedimentation and TP




GIS Files

What we need from you
* Project location

e Line Feature

e Stream Restoration, SPSCs, Outfall
Stabilization

e Represents the Linear Footage (LF) of
the BMP

* Also represents which Protocols are
applied to which line segment
 Polygon Feature
e All other Restoration BMPs
e Represents the footprint of the
restored BMP

* Drainage area

GIS coverage - Shapefile Instructions For

N Os Version 1.0
Anne Arundel County

WATERSHED

Protection & Restoration

PROGRAM
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Example:

Project Location

e Polygon or Point
* Line

Drainage Area

nne Arundel COUI‘II’Y @ Restoration BMP Drainage Areas

ATERSHED T p———

Protection & Restoration

PR OGRAM : Project Location I:IPa:rcels
——




QA/QC

* Drainage areas do
not overlap

 Area of the
polygon should
equal the Drainage
Area on the BMP
Data Form

Anne Arundel County

WATERSHED

Protection & Restoration

PROGRAM
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A D Owverlap Error

[ ] Restoration BMP

=ummeen B eaches

I:I Parcels




QA/QC

* Drainage areas do
not overlap

 Area of the
polygon should
equal the Drainage
Area on the BMP
Data Form

Anne Arundel County

WATERSHED

Protection & Restoration

PROGRAM
——-—-—_—‘_‘—-_.___._-‘

'* Drainage Areas @ Restoration BMP |

® || BUP 1286 e Reaches

W
e

[ | sup1zer [ ] Parcets




Project Coordination

e Storm ID (Unique ID) Assignment will be assigned by the County for all BMPs
(ponds, streams restoration, shoreline, etc.)

e All project documents should reference the Storm ID as the BMP identifier
* Project Contact

Timin

» Completed?

» Under Construction

» 30% Phase

!Need Confirmation and As-builts

e Construction complete (or substantially complete) or

e Construction final inspection/approval or

 Conditional Acceptance

Anne Arundel County

yPROGRAM
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Take Home Points

e Metrics for each BMP L . - -
e As-builts, design plans and reports - . \\\\

e Design Protocol Information L\\ \l .

 BEHI data )

o GISfilest = 3

e Coordination — Project Contact
N

e Drainage area maps

1 NA for small ESD practices (Drainage area maps required)

Anne Arundel County

yp ROGRAM
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Anne Arundel County
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Links

Recommendations of the Expert Panel to Define
Removal Rates for Individual Stream Restoration
Projects http://chesapeakestormwater.net/wp-
content/uploads/dim uploads/2013/10/stream-
restoration-short-version.pdf

Accounting for Stormwater Wasteload Allocations
and Impervious Acres Treated
http://www.mde.state.md.us/programs/Water/Stor
mwaterManagementProgram/Documents/NPDES%?2
0MS4%20Guidance%20August%2018%202014.pdf

MDE Stormwater Design Manual
http://mde.maryland.gov/programs/Water/Stormw
aterManagementProgram/Pages/stormwater desig
n.aspx

Recommendations of the Expert Panel to Define
Removal Rates for Shoreline Management Projects
https://www.chesapeakebay.net/documents/Shoreli
ne Management Protocols Final Approved 07132
015-WQGIT-approved.pdf



http://chesapeakestormwater.net/wp-content/uploads/dlm_uploads/2013/10/stream-restoration-short-version.pdf
http://www.mde.state.md.us/programs/Water/StormwaterManagementProgram/Documents/NPDES%20MS4%20Guidance%20August%2018%202014.pdf
http://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Pages/stormwater_design.aspx
https://www.chesapeakebay.net/documents/Shoreline_Management_Protocols_Final_Approved_07132015-WQGIT-approved.pdf

Questions?

Raghu Badami, PE
pwbada78@aacounty.org
Melissa Harlinski
pwharl45@aacounty.org
Melissa Bragg
pwbrag47@aacounty.org

Anne Arundel County

WATERSHED

Protection & Restoration

PROGRAM
——‘—-——‘—‘——_.___._-‘



mailto:pwbada78@aacounty.org
mailto:pwharl45@aacounty.org
mailto:pwbrag47@aacounty.org

	Crediting Protocols and Data Requirements for Restoration Projects in Anne Arundel County
	                 WPRP Org Chart 
	Why do we need the data?
	Project Reporting 
	Toolbox 
	BMP Class  
	Credits 
	BMP Table 
	                 Stream Data Form
	                  Shoreline Reporting 
	Stream Restoration Crediting Protocols
	Stream Restoration Crediting Protocols
	Regenerative Step Pool Storm Conveyance (SPSC)
	Protocol 1: Prevented Sediment
	Protocol 2: Instream and Riparian Nutrient �Processing during Base Flow
	Protocol 3: Credit for Floodplain �Reconnection Volume
	Summary of Credits
	Shoreline Management Crediting Protocols
	Qualifying Conditions
	Qualifying Conditions
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	GIS Files 
	GIS
	GIS
	GIS
	Project Coordination 
	Take Home Points 
	Slide Number 32
	Slide Number 33

