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Q: “Why Is DNREC Doing This?”
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“In the past four years NCC has been affected by three storm systems: Tropical Storm

Henri (September 15, 2003), Tropical Storm Isabel (September 18, 2003) and Tropical
Depression Jeanne (September 28, 2004).

just 8 months after the storm struck. Tropical
Depression Jeanne spawned the first tornado New Castle County had seen in 15 years,
ripping trees from the ground and severely damaging residential and business
structures. Jeanne also initiated a buyout of the Newkirk Estates and Glendale

communities.




Executive Order Number Sixty-Two
Establishing A Task Force On Surface Water Management

WHEREAS, in recent years, several areas of the State have been subject to chronic
flooding and drainage problems; and

WHEREAS, such flooding and related problems can threaten the health, safety and
welfare of our State’s citizens, can damage private property, and can impose substan-
tial costs on State and local governments, in the form of emergency response activities,
property damage and infrastructure improvements; and

WHEREAS, it is appropriate to coordinate efforts within the State to ensure the best use
of resources in enhancing flood prevention and control efforts and to develop a compre-
hensive strategy to address drainage and stormwater management issues.

NOW, THEREFORE, I, RUTH ANN MINNER, by virtue of the authority vested in me as
the Governor of the State of Delaware, do hereby declare and order as follows:

1. The Task Force on Surface Water Management is created. Members of the Task
Force shall include representatives of State and local governments and persons
with special expertise on the issues of drainage, flood control and water manage-
ment. Members of the Task Force shall be appointed by the Governor and serve at
the Governor’s pleasure.

The Task Force is directed to:

a. Develop a statewide surface water management strategy to integrate drainage,
flood control and stormwater management;

Explore potential costs and funding sources for implementing a statewide sur-
face water management strategy;

Recommend appropriate changes to State or local laws, regulations and policies
as appropriate;

Recommend a statewide organizational structure to coordinate surface water
management strategies and to respond to citizen, community and county needs;

Integrate surface water management polices with federal and State clean water
requirements; and

Recommend strategies to preserve and enhance aquifer recharge, community,
local government and State open space use and implement green infrastructure
policies and goals, where applicable.

The Task Force is directed to submit its recommendations to me not later than April
1, 2005.
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Task Force membership

John Hughes, Secretary of DNREC, Chair
The Honorable Robert L. Venables, co-chair, Bond Bill Committee
The Honorable Roger P. Roy, co-chair, Bond Bill Committee
The Honorable David B. McBride, chair, Senate Natural Resources Committee
The Honorable Joseph W. Booth, chair, House Natural Resources Committee
The Honorable Christopher A. Coons, New Castle County Executive
The Honorable David Burris, President, Kent County Levy County
Jared Adkins, District Engineer, Kent County Conservation District
Charles Baker, General Manager, New Castle County Land Use
Jeffrey Bross, P.E., President, Duffield Associates
Eileen Butler, Environmental Advocate, Delaware Nature Society
Stephanie L. Hansen Esq., Richards Layton & Finger
Larry Irelan, District Manager, New Castle Conservation District
Edward Bender, District Engineer, Sussex County Conservation District
Kash Srinivasan, Commissioner of Public Works, City of Wilmington
Scott Koenig, Director of Public Works, City of Dover
Paul Morrill, City Manager, Delaware City
Paul Petrichenko, Asst. State Conservationist, Natural Resources Conservation Service
Ralph Reeb, Director of Planning, DelDOT
Jeffrey Seemans, R.L.A,, Land Resource Manager, Blenheim Homes
Gary Stabley, member, Lewes Board of Public Works
Robert Stickels, Administrator, Sussex County
John Talley, P.G., State Geologist, Delaware Geological Survey
Richard C. Woodin, P.E., Homebuilders Association of Delaware

Task Force Staff
Robert Baldwin, Director, Division of Soil and Water Conservation, DNREC

Frank J. Piorko, Environmental Program Administrator, Division of Soil and Water Conservation, DNREC
Kathy Osterhout, Administrative Specialist , Division of Soil and Water Conservation, DNREC
Lee Ann Walling, Environmental Policy Advisor, Office of the Governor
David Athey, Project Manager, URS Corporation, Wilmington

Bryan Pariseault, Project Engineer, URS Corporation, Wilmington




Governor
Minner’s Task
Force on
Surface Water

Management

April 1, 2005

A report in response to Executive Order No. 62




Background

“The current stormwater regulations do not
adequately address volume management of
stormwater. This program deficiency has been
recently addressed by surrounding states with
new program requirements. Increased emphasis
on recharge and infiltration of stormwater where
technically and environmentally feasible, has to be
endorsed by changes to the existing body of law.”
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Q: “Why Is DNREC Doing This?”

Short Answer:

“Because We Were Directed To!”




Better Answer:

» The Task Force for Surface
Water Management identified
3 legitimate public health, safety
(:;\:‘:::‘;Task and welfare concerns associated

Force On with drainage and stormwater
management.

The Task Force recommended
specific actions for improvement.

The “Draft Sediment and
Stormwater Regulations”
represents the Department’s
efforts to address those
concerns and recommendations
through the State’s regulatory
authority.




Task Force on
Surface Water Management

e Specific Recommendations for
Drainage & Stormwater Section




Recommendation #2 (approved 3/17/05)

A central response unit coordinated by DNREC in
conjunction with county or municipal utilities should

be created for handling public calls related to
drainage, stormwater, and flood control. A new
process and response procedure for addressing
citizen complaints related to stormwater facilities
and flooding needs to be established. Citizens
should be provided with a single point of contact.




Drainage & SW Assistance “Hotline”

DEPARMENT OF NATURAL RESOURCES AND
ENVIRONMENTAL CONTROL
DIVISION OF SOIL AND WATER CONSERVATION

Thousands of drainage and stormwater concems are expressed ASSISTING DELAWARE
each year in Delaware! An assistance program has been requested RESIIJ))I{F:.\\]J{S.L‘C‘.;T?;%A\‘
at the recommendation of the Governor's Surface Water Task Force | STORMWATER CONCERNS:
to aid residents statewide with their unique drainage and Water Runoff
stormwater concerns. Residents can call the number below or send Standing Water

an email to report their concerns when convenient. Once an Stormwater Ponds
individual's information has been logged into the system the Tax Ditches
Restoration
Opportunities
Stream Bank
Stabilization
Beaver Dams

concern will be assigned to the proper agency. If you are unsure of
who to call this will allow you to have one central point of ¢

when seeking solutions to drainage and stormwater concerns!

302-855-1955

DELAWARE HELP LINE (Toll Free)
1-800-464-4357

E-MAIL: DNREC_ DRAINAGE@STATEDE.US

STATE OF DELAWARE

DNREC

DIVISION OF SOIL AND WATER
CONSERVATION




Drainage & SW Assistance Database

e System went live
August, 2007

e Over 4,500
complaints logged
Into system to
date

 Avg. 1,000
complaints/yr




Recommendation #10B (approved 3/24/05)

A quality improvement process should be implemented
within the State Sediment and Stormwater Program,
Including all delegated agencies, for the purpose of
Improving the quality of sediment and stormwater plans
submitted for review and approval. The improvement
process should identify all current impediments to quality
plan submittal and efficient review as well as specific
measures to improve the process. The measurable outcome
IS a reduction in the number of plan submittals prior to
approval with the goal of initial plan submittals meeting all
applicable requirements and standards.




Tools

Value Stream Mapping (VSM) is a Lean
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Implement the future state.




S&S Plan Approval Process:
Current State

Mapping Participants:

Value Stream Map Q/Current State [ ] Future State [] Ideal State

Div of Soil and Water Cons
DNREC Sediment & Stormwater
DNREC Secretary’s Office
Kent Conservation District
Sussex Conservation District
DelDOT Stormwater
DelDOT Subdivisions
DelDOT South District
Kent County Planning
Sussex County Planning
Private Consulting Engineer
VSM Consulting Team




S&S Plan Approval Process:
Future State

Sediment and Stormwater Plan Review — Future State
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Recommendation #25 (approved 3/24/05)

Aquifer recharge should be considered as part of the design,
construction, operation, and maintenance of stormwater
facilities.

Recharge of surface water in developed areas with
Impervious surfaces will result in reduction of overland
runoff (surface water volume reduction), improved
surface and ground-water quality, and increased

base flows of streams.




Stormwater BMP Toolbox
(c. 1990’s)

e Ponds
e |nfiltration

— Basins
— Trenches




Stormwater BMP Toolbox
(c. 2000’s)

e Ponds
e |nfiltration

— Basins
— Trenches

e GTBMPs

— Bioretention
— Biofiltration swales
— Filter strips




Stormwater BMP Toolbox

EEHT"S‘MHN@ By < Post-Construction
v oo SWM BMPs
— 16 general categories

— Variants within each
category

— Total of 41 options!




Recommendation #9 (approved 3/17/05)

“Design and engineering standards at the State
level should be strengthened through a revision
to the Sediment and Stormwater Regulations.
Minimum standards should address volume
management, conveyance adequacy, pollutant
loadings, floodplain management, strict
standards for operation and maintenance of
structures and management areas.”




History of Reg Revisions

Governor’s Task Force — April 2005
RAC first meeting — October 2007
Reg Revisions Outline — January 2008
~irst Working Draft — February 2009
Second Draft — May 2010
Draft Technical Document — Sept 2010
Final Draft — June 2011




By the Numbers: Outreach

« RAC Meetings: 8

e Subcommittee Meetings: 37
(Technical Subcommittee: 20 meetings)

e |Interested Parties: 223




By the Numbers: Comments

e /22 comments
received and
considered

e Tracked in a
database

 Responses provided

Apr 2011 3rd DI

Navigation Pane







Guiding Principals

Peak-based to Volume-based management
Site-level to Watershed-level management

Separate regulatory language from
technical requirements

Streamline plan review/approval process




Plan Review & Approval Process

e Current Regs

— 3 Step Process as defined through policy
* Pre-Application Meeting
o Sediment & Stormwater Conceptual Plan
e Sediment & Stormwater Construction Plan

 Proposed Regs

— 3 Step Process as defined in Regulations
» Step 1: Project Application Meeting
o Step 2: Preliminary Sediment & Stormwater Plan
o Step 3: Sediment & Stormwater Plan




Erosion & Sediment Control

e Current Regs
— Max. 20 ac. disturbance

 Proposed Regs

— Disturbance > 20 ac. requires engineered
design based on 2-YR bare earth condition







Stormwater Management

e Current Regs

— 4 Regulatory Storm Events
 WQ (2" rainfall)
¢ 2-YR
+ 10-YR
 100-YR

 Proposed Regs

— 3 Regulatory Storm Events
 1-YR (Resource Protection Event - RPV)
 10-YR (Conveyance Event - Cv)
e 100-YR (Flooding Event - Fv)
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Stormwater Quantity Management

Current Regs
— 2-YR, 10-YR, 100-YR (above C&D Canal)
— Analyze pre-dev. and post-dev. conditions always
— Match post-dev. peak discharge to pre-dev. peak discharge
— Same management strategy for all sites
Proposed Regs
10-YR, 100-YR (State-wide)
Analyze pre-dev. conditions only as needed
Performance standard based on “no adverse impact”

Management options available depending on SAS results &
location within watershed




Options for Quantity Management

 Option 1
— Standards-based
« Unit Discharge (cfs/ac)

e Option 2

— Performance-based

— Criteria based on:
* hydrograph timing
» channel stability
* system capacity

— H&H analysis required
« 3 levels of increasing detail




Revised Regulations

 Exemptions, Variances & Walvers
— Incremental 5,000sf disturbances
— Variance procedures
— Waivers eliminated
« Compliance options offered
o Offset provisions
— Full or partial compliance with RPv
— Fee-in-lieu




Regulations = WHAT

Technical Document = HOW




Technical Document

Information supports regulation
language
Public process with regulations

Future changes will also go through
public review process

Completed portions posted on




Technical Document Website
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Sediment & Stormwater Technical Document

This series of articles has been assembled as a technical document to support the revisions to the Delaware Sediment and Stormwater Regulations. The articles and
appendicies contain information, policies, procedures, checklists and examples to assist the regulated community in complying with the sediment and stormwater

reqgulations.
DRAFT - Documents for review only
Article 1. Sediment and Stormwater Program Background

« 101




Technical Document Articles

Article 1. Sediment and Stormwater Program
Background

Article 2. Policies and Procedures
Article 3. Plan Review & Approval
Article 4. Construction Review & Compliance

Article 5. Maintenance of Permanent
Stormwater Management Systems




Article 2. Policies and
Procedures

Delegated Agencies

Plan Policies and Procedures
Fees and Financial Guarantees
Offsets

Variances



Article 3. Plan Review & Approval

e 3.01 Project Types
3.02 Plan Review Process
3.03 Construction Site SWM
3.04 Post Construction SWM
3.05 General Plan Requirements

3.06 Sediment & Stormwater BMP
Standards & Specifications




3.02 Plan Review Process

e Documents & Checklists:

— Step 1 — Proj

— Step 2 — Pre

— Step 3 — Sec

ect Application Meeting
Iminary S&S Plan
Iment and Stormwater Plan

 Example documents
— Project Application Package
— Preliminary S&S Plan Submittals
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RESET

Step 1 - Calculate Initial RPv
1.1 Total contributing area to BMP (ac)
1.2 Reserved

1.6 Req'd RPv Reduction for Contributing Area (%)

Step 2 - Adjust for Retention Reduction
2.1 Storage volume (cu. ft.)
2.2 Retention reduction allowance (%)
2.3 Retention reduction volume (ac-ft)
2.4 Retention reduction volume (in.)
2.5 Runoff volume after retention reduction (in.)
2.6 Adjusted CN*

Step 3 - Adjust for Annual Runoff Reduction
3.1 Annual CN (ACN)
3.2 Annual runoff (in.)
3.3 Proportion A/B soils in BMP footprint (%)
3.4 Annual runoff reduction allowance (%)
3.5 Annual runoff after reduction (in.)
3.6 Adjusted ACN
3.7 Annual Runoff Reduction Allowance for RPv (in.)

Step 4 - Calculate RPv with BMP Reductions
4.1 RPv runoff volume after all reductions (in.)
4.2 Total RPv runoff reduction (in.)
4.3 Total RPv runoff reduction (%)

4.4 Adjusted CN after all reductions

C.A.RCN LOD ~OLOD | RPv ~TMDL . Cv ~Fv

Ready

BMP 1

BMP 2

BMP 3

BMP 4

Bioretention
w/underdrain

Infiltration w/sand or
vegetation

Ephemeral wetland

Bioswale

0.80

0.03

3%

66.93
DURMM Report

Data & Documentation

0.47

0.35

42%

57.66

B0 ME 100%




3.06 Sediment and Stormwater
BMP Standards and Specs

* Revisions to Delaware E&S Handbook
 New Standards and Specs for BMPs

* Appendices
— Soll Investigation Procedures
— Landscaping Criteria
— Hotspots




BMP Standards & Specs

Definition
Typical detalls
Stormwater Credits

Design Summary
Table

Feasibility Criteria
Conveyance Criteria

Pretreatment
Criteria

Design Criteria
Landscaping Criteria

Construction
Seguence

Maintenance
Criteria




Example Graphic
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Stormwater Credit Table

10.1 Detention Practices Stormwater Credit Calculations

Both Dry Detention Ponds and Dry Extended Detention Basins receive a pollutant removal credit,
while Dry Extended Detention Basins receive partial runoff reduction credit as well. Underground
Detention Facilities receive no credit for runoff reduction or pollutant removal.

Table 10.1 Dry Detention Pond Performance Credits

Table 10.2 Dry Extended Detention Basin
Performance Credits

Runoff Reduction

RPv -A/B §
RPv -CDbou

_

Since detention practices are designed for larger storm events, rather than the RPv, the credits above
are “fixed” credits — they are not based on the relative size of the practice. To receive these credits,
the practice must be designed using the guidance detailed in Section 10.6. Detention Practices
Design Criteria,




Design Summary Table

10.2 Detention Practices Design Summary
Table 10.3 summarizes design criteria for detention practices. For more detail, consult Sections 103
through 10.7. Sections 10.8 and 10.9 describe practice construction and maintenance criteria.

Table 10.3 Dry Detention Pond (10-A) and Dry ED Basin (10-B) Design Summa

, Sept:
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BMP Standards & Specs

Infiltration

Bioretention
Permeable Pavement
Vegetated Roofs
Rainwater Harvesting
Restoration Practices
Rooftop Disconnection
Vegetated Channels

Sheet Flow to Open
Space

Detention Practices
Filtering Practices
Constructed Wetlands
Wet Ponds

Soil Amendments
Proprietary Practices
Source Controls




Summary




Proposed Minimum RR for New Development

Runoff vs. Effective Impervious Area
(Resource Protection Event)

Equivalent 0% Effective Imperviousness in LOD




Proposed Minimum RR for New Development

Req. Runoff Reduction for 0% Effective Imp.(in)

— o] on|  on| om
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I T

Equivalent 0% Effective Imperviousness in LOD




5.2 Resource Protection Event Criteria

Step 1
Calculate Post CN

l

Equiv. 24-hr ED of
Step 2 Employ Runoff Employ Runoff Bl i
Calculate Q1 s o Reduction Practices —m—b Treatment Practices e Biachard —_—
(RPv) . toMEP to MEP B oﬁget

Complies With
_a Resource Protection 3,
Event Criteria
Go To
Step 3

*Treatment practice credit toward fee-in-lieu




Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Fee-In-Lieu

Equivalent to cost to treat runoff volume
not managed

Based on land acquisition, construction,
and maintenance costs for bioretention

Analysis was performed by Center for
Watershed Protection using regional data

Fee = runoff volume not
managed




Proposed Revisions to Delaware
Sediment & Stormwater Regulations

Fee-In-Lieu Example




Example Site

e Site Data
— 55% Imperviousness
— HSG C Soills

e After Runoff

Reduction to MEP

— 10% Effective
Imperviousness




Runoff vs. Effective Impervious Area
(Resource Protection Event)

DURMM

DURMM

DURMM

DURMM

40% 50% 60%

Effective Impervious Area (%)

Site Data: 55% Impervious, HSG C Soil, 10% Effective Impervious after RR
Runoff = 1.8”
Minimum RR =1.8" - 1.1" = 0.7” (38% Reduction)
Actual RR =1.8"-1.2" = 0.6” (33% Reduction)




Runoff vs. Effective Impervious Area
(Resource Protection Event)

s HSG D - DURMM

HSG C - DURMM

~——HSGB - DURMM

=——HSG A - DURMM

40% 50% 60% 70% 80% 90%

Effective Impervious Area (%)

Site Data: 55% Impervious, HSG C Soil, 10% Effective Impervious after RR
Runoff = 1.8”
Minimum RR =1.8" - 1.1" = 0.7” (38% Reduction)
Actual RR =1.8"-1.2" = 0.6” (33% Reduction)

Offset Volume =1.2" - 1.1" = 0.1" = 0.1 ac-in/ac = 363 cf/ac




Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Fee-In-Lieu Option

 RPv offset fee-in-lieu may be further
reduced by implementing additional
water quality treatment practices

o Offset fee-in-lieu reduction shall be
equivalent to the combined TN removal

for those practices




Treatment BMP Removal Efficiencies*

Detention Practices

Definition: Detention Practices are storage
practices that are explicatly designed to provide

stormwater detention for the Conveyance Event, [is . —

Cv (10-year) and Flooding Event, Fv (100-year). [ K O

Design variants include: T - e ol 0
5

10-A  Dry Detention Pond
10-B  Dry Extended Detention Basin
10 Underground Detention Facilities

Dry Detention Ponds and Dry Extended S : e ; 1 O
Detention Basins are widely applicable for mos B s o -

land uses and are best suited for larger drainage
areas. An outlet structure restricts stormwater flow so 1t backs up and 1s stored within the basin. The
temporary ponding reduces the maximum peak discharge to the downstream channel. thereby

reducing the effective shear stress on the bed and banks of the receiv stream. Dry Detention —

Ponds receive some credit for pollutant removal, while Dry Extended Detention Basins receive both L}

runoff reduction and pollutant removal credits. O
[ ]

The key difference between Dry Detention Ponds and Dry Extended Detention s is that. in
addition to management of the Cv and Fv. a Dry Extended Detention Basin provides up to a 24-hour
detention of all or a portion of the Resource Protection Volume (RPv). An under-sized outlet
structure restricts stormwater flow so it backs up and is stored within the basin. The temporary
ponding enables particulate pollutants to settle out and reduces the maximum peak discharge to the
downstream channel, thereby reducing the effective shear stress on banks of the recerv stream.

Extended detention differs from a Dry Detention Pond’s stormwater detention. since it is designed to
achieve a minimum drawdown tume, rather than a maximum peak rate of flow. Dry Detention
Ponds, which are designed only to manage the larger Conveyance Event and Flooding Event will
often detain smaller storm events for only a few minutes or hours.

Underground Detention Facilities include vaults and tanks. Underground Detention Vaults are box-
shaped underground stormwater storage facilities typically constructed with reinforced concrete
Underground Detention Tanks are underground storage facilities typically constructed with larg
diameter metal or plastic pipe. Both serve as an altemative to surface dry detention for stormwater
quantity control, particularly for space-linuted areas where there 1s not adequate land for a dry
detention basin or multi-purpose detention area. Prefabricated concrete vaults are available from
commercial vendors. In addition, several pipe manufacturers have developed packaged detention
systems. Underground detention vaults do not receive any runoff reduction or pollutant removal
credit. and should be considered only for management of larger storm events.

*EPA CBP Removal Efficiencies As Used In DURMM v.2




Runoff vs. Effective Impervious Area
(Resource Protection Event)
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Offset Fee w/Dry Extended Detention Treatment BMP
Removal Efficiency for TN = 20%
Fee Adjustment = 0.20 x $8,349 = $1,670
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Overall Objectives for Fee-In-Lieu

The offset fees collected will be used to

mitigate the negative impacts associated with

urban stormwater runoff at the watershed
level.

Potential uses should be prioritized based on
their benefits at the watershed level.




Potential Uses of Fee-In-Lieu

Implement
recommendations of
Watershed Management
Plans

Stormwater BMP retrofit
projects

Stream restoration projects
Regional facilities

Volume/Nutrient reductions
from other sources

Others????




5.3 Conveyance Event Compliance

Compliance Based On Unit
Discharge or de minimis
Discharge

Step 3 Apply Runoff
Calculate Q10 Reduction Stds or
Performance?

c Allowances

= & Compliance Based On 3-Level Z==m
H&H Analysis or Remedy

Complies With
Conveyance Event
Criteria




5.4 Flooding Event Criteria

Calculate Q100 o o

Apply Runoff
Reduction
Allowances

Stds or
Performance?

—>
“.

Compliance Based On Unit
Discharge or de minimis
Discharge

Performance

Complies With
Flooding Event
Criteria

= & Ccompliance Based On 3-Level =2
H&H Analysis or Remedy




Timeline

February 1, 2012: Delaware Register
February 2012: Public Comment Period

March 1, 2012: Public Hearing
May 2012: Promulgation
Aug 2012: Effective Date




Summer 2012

 Promulgation in May 2012

e Training throughout summer
— DURMM v.2
— Standards & Specifications

o Effective in August 2012




Training and Outreach

Contract with Center for Watershed
Protection; 4 training sessions

Example plans prepared by consultants

raining offered to Delegated Agencies
first

Circuit Rider Trainer for DURMMv.2
CBP Partnership Training Grant
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