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Transcription




Better StormwaterManagement Site DesignPresented at the “Managing Stormwater in Our Communities”WorkshopCollege Misericordia,Misericordia, PAMay 31, 2007Paul A. DeBarry, P.E., P.H.Director, Hydrology, Hydraulics and GISBortonBorton-Lawson EngineeringWhy New Design Issues?- Better understanding of the hydrologicscience- NPDES Phase II Program- DEP’s New StormwaterManagement Policy- Changes in Act 167 requirements- DEP Stormwater Mgmt. Manual (Dec 2006)Implementation:- Best Management DEEP15% REAStream Flood FlowStream Base Flow1
ral HydrologicRegime Flow115 Storms – 90 less than .6 inches 80%Pennsylvania StormwaterBest Management PracticesManualDecember 2006Stormwater Best Management PracticesManual Cover and Table of ContentsChapter 1 - Introduction and PurposeChapter 2 - Making The Case For Stormwater ManagementChapter 3 - Stormwater Management Principles and Recommended GuidelinesChapter 4 - Integrating Site Design and Stormwater ManagementChapter 5 -Non-Structural BMPsChapter 6 - Structural BMPsChapter 7 - Special Management AreasChapter 8 - Stormwater Calculations and MethodologyChapter 9 - Case Studies Innovative Stormwater Management Approaches andPracticesAppendix A - Water QualityAppendix B - Pennsylvania Native Plant ListAppendix C – Protocols for Structural BMPs Protocol 1 – Infiltration Systems Guidelines Protocol 2 – Soil Evaluation and Investigation for Infiltration BMPs Appendix D - Stormwater Calculations and Methodology – Case Study Glossary2
NONSTRUCTURAL(OPEN SPACE) STORMWATER MANAGEMENTBest Management Practices (BMPs) Nonstructural Structural Open Space RequirementsDensity LimitationsRelax Road RequirementsTDR PRDS Cluster housingWetland Purchase / LeasingConservation Easements Imp. Surface ReductionBuffersLand ExchangeWater ConservationRetentive GradingSlope RestrictionsSource: PA Blueprints3
Transferable Development Rights - Development rights are assigned to property. Theproperty can either be developed or therights sold to another property owner wheredevelopment should take place, thus placingthe first property in permanent open space.Relax Road Requirements - Reduce pavedroad width, turning radii, parking spaces.Source: PA Blueprints36 feet paveSource: PA Blueprints18 feet paveSource: PA Blueprints36 feet pave18 feet pave4
Impervious Cover ReductionSource: PA Blueprints36 feet pave50 foot setbackImpervious Surface Reduction Reduced impervious areas throughpaving blocks (pervious overloadparking), porous pavement, reducedparking spaces, etc. Site planning practices that reduceimpervious cover thereby reducing WQv. Examples include: Narrower road sectionsSmaller turnaroundsSmaller parking demand ratiosPermeable spillover parkingSmaller front yard setbacksShared parking and drivewaysNarrower sidewalks These requirements are typically36 feet pave25 foot setback w/ treesenshrined in local subdivision, parking andstreet codes.Impervious Cover ReductionInlet Box20.Perforated Distribution Pipe5
Floodplains FloodRetentive Grading - Mild grading atadvantages locations in a developmentsite to detain/retain storm water.Floodplain Restrictions - Limitation ofdevelopment in the floodplainSource: Paul A. DeBarryInnovative Stormwater Mgmt., Penn State Short CourseSTRUCTURALRetentive GradingBest Management Practices(BMP’s)Infiltration / Recharge6
Groundwater RechargeInfiltration TrenchMany varieties of infiltration BMPs including :¾Infiltration Trenches¾Dry Wells¾Storage-infiltration reservoirs¾Bioretention FacilitiesInfiltration BMPs Minimum Criteria (Suggested):¾Minimum 24” between bottom of facility and seasonal high watertable and/or bedrock (limiting zones). Only roof runoff promoted”.¾Sufficient infiltration rate determined by field testing.¾Located a minimum of 10 feet from building foundations.¾Directed towards most permeable HSG available.¾Complete infiltration within 4 days.¾Detail site soil evaluation.Infiltration BasinPocket Infiltration7
BioretentionBioretentionDry SwaleGrass ChannelsBest Management Practices(BMP’s)Water Quality Management8
Wet SwaleMicropool ED PondWet PondWet Detention BasinSlide supplied by Paul DeBarryPenn State SW Mgmt Short CourseUsed by Permission9
Wet ED PondTOTAL POND FRONT UNITS:16TOTAL INCREASE IN UNIT SALES: 7,500TOTAL INCREASE IN SALES 120,000TOTAL COST TO CONSTRUCT POND 60,000TOTAL ADDITIONAL REVENUEMultiple Pond 60,000Shallow WetlandED-Shallow Wetland10
Pocket WetlandPond-Wetland SystemDUAL PURPOSE SW CONTROL(WATER QUALITY AND QUANTITY)HIGH OL* CAPACITY OF PIPE WATER QUALITY STORMDISCHARGETOWATERCOURSEThe Treatment TrainXX Proposed SiteXXX11
Stone FilterDrop BoxForebaySurface GratesWet Basin12
The next big thing in Architecture:Green RoofsPocket Sand FilterBest Management Practices(BMP’s)FiltrationOrganic FiltersSurface Sand FilterUnderground Sand Filter13
Perimeter Sand FilterHotspotsQuestions ? ? ? ? ? ?14
Pennsylvania Stormwater Best Management Practices Manual December 2006 Stormwater Best Management Practices Manual Cover and Table of Contents Chapter 1 - Introduction and Purpose Chapter 2 - Making The Case For Stormwater Management Chapter 3 - Stormwater Management Principles and Recommended Guidelines
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NPDES: Stormwater Best Management Practices, Stormwater Wetland - US EPA 


NPDES: Stormwater Best Management Practice— — Stormwater Wetland Stormwater Retrofit A stormwater retrofit is a stormwater control (usually structural) that a community puts into place after development to improve water quality, protect downstream channels, reduce flooding or meet other specific objectives.
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Green Stormwater Infrastructure Maintenance Manual 


Green Stormwater Infrastructure Maintenance Manual 7 1.1 Introduc on The City of Philadelphia relies in part on Green Stormwater Infrastructure (GSI) systems—comprised of one or more decentralized stormwater management prac ces (SMPs) such as rain gardens, stormwater tree trenches, and green roofs—to reduce stormwater volume and pollutants
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Green Stormwater Infrastructure Maintenance Manual - PhillyWatersheds.org 


Green Stormwater Infrastructure Maintenance Manual 7 1.1 Introduc on The City of Philadelphia relies in part on Green Stormwater Infrastructure (GSI) systems—comprised of one or more decentralized stormwater management prac ces (SMPs) such as rain gardens, stormwater tree trenches, and green roofs—to reduce stormwater volume and pollutants
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DRAFT Constructed Examples of Stormwater Best … 


1.3 New Jersey Stormwater Best Management Practices (BMPs) Manual The New Jersey Stormwater Best Management Practices Manual (BMP Manual) of April 2004, as amended, was developed to provide guidance to implement the standards in the Stormwater Rules. The BMP manual provides examples of ways to meet the standards required by the Stormwater R 
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Clark County Stormwater Manual 


The Clark County Stormwater Manual: Book 4 - Stormwater Facility Operations and Maintenance is adapted from the Clark County Stormwater Facility Maintenance Manual, 2009 and the Stormwater Management Manual for Western Washington, Volume V, (Ecology, 2019). Illustrations are courtesy Washington Department of Ecology or redrawn from Washington
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STORMWATER MANAGEMENT DESIGN MANUAL 


stormwater management design plan and a copy of the approved concept plan must be submitted with the design plan. The stormwater management concept plan shall be used as the basis for preparing the stormwater management design plan. A revised concept plan may be required if changes to a development proposal are made (i.e., revised Preliminary .
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Northwestern Pennsylvania Homeowner’s Guide to Stormwater ... 


Northwestern Pennsylvania Homeowner’s Guide to Stormwater Management 2 Northwestern Pennsylvania Homeowner’s Guide to Stormwater Management . This guide is intended to help property owners living in Northwestern Pennsylvania evaluate current runoff pathways and identify practices to better manage stormwater runoff on their properties.
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BOOKLET 1 Reading Subtest 


To assist you in recording and evaluating your responses on the practice test, a Multiple-Choice Answer Sheet, an Answer Key Worksheet, and an Evaluation Chart by test objective are included for the multiple-choice items. Lastly, there is a Practice Test Score Calculation Worksheet. PURPOSE OF THE PRACTICE TEST. The practice test is designed to provide an additional resource to help you .
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Quotes within Quotes: When Single (') and Double (") Quotes . - SAS

Here the outside double quotes are replaced by a single quote and the apostrophe is replaced by two single quotes. This works because when the parser sees two single (or double) quotes immediately following each other, the parser resolves them into one quote mark after the closing quote has been determined.
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What These Inspirational Quotes Say 

Self Motivation Quotes Success Quotes Teacher Quotes And after reading all of these inspirational quotes you’d like to share which quotation is . -- Brian Tracy "You must constantly ask yourself these questions: Who am I around? What are they doing to me? Wha
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Personal insurance - Car & Business insurance King Price Insurance

The king's insurance options 5 Things you need to know 7 The stuff you need to do 14 How to claim 16 Our commitment to you 20 Car insurance 22 Car warranty 37 Shortfall cover 45 Scratch and dent 46 Tyre and rim 48 Motorbike insurance 53 Trailer and caravan insurance 64 Watercraft insurance 68 Home contents insurance 77 Buildings insurance 89
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Quotations - Free Website Builder: Create free websites

cards, but sometimes, playing a poor hand well." . 50th Birthday Quotes 60th Birthday Quotes And there are more. Funny Birthday Quotes Cute Birthday Quotes . it a try, itʼs free. Triumph over failure can be a
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The Top 100 Motivational & Inspirational Quotes for 2015

I've spent hours crawling through the web trying to find the best quotes to keep me motivated and inspired all throughout the New Year. I've saved hundreds of quotes on my laptop and figured that words alone could motivate and inspire me. but if I couple the quotes
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Inspirational Quotes - Guideposts

Inspirational Quotes Inspiring quotes are like vitamins for the soul. From the heartfelt to the humorous, the words of wisdom you’ll find here will strengthen your faith, lift your spirits, and even spark a positive change in your life. This collection of some our favorite inspirational quotes from religious figures, world leaders, authors,
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Gold Tier - MAPFRE Insurance

Foy Insurance of MA, LLC 198 Frank Consolati Insurance Agency, Inc. 198 County Insurance Agency, Inc. 198 Woodrow W Cross Agency 214 Woodland Insurance Agency, Inc. 214 Tegeler Insurance Services of CT, Inc. 214 Pantano/VonKahle Insurance Agency, Inc. 214 . Hanson Insurance Agency, Inc. 287 J.H. Slattery Insurance Agency, Inc. 287
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Common Questions About Home Insurance

Homes with good security will generally be offered lower insurance quotes than the equivalent homes with poor security. In fact, some insurers may not offer quotes at all for homes with poor security. Contents Insurance Is money automatically covered? Most insurance policies will cover a limited amount of money (say up to 500) as part of
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Consumer Guide to Auto Insurance - csimt.gov

consumer guide to auto insurance contents introduction to auto insurance 1 understanding your auto insurance policy 2 required auto insurance 3 optional types of auto insurance 4-5 getting the right coverage 6 accidents and violations 7 how to shop for auto insurance 8 shopping tips 9 frequently asked questions 10-11 insurance complaints/when you have a problem 12
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Industry Observations Insurance Industry

Jun 30, 2019 · 6/17/2019 Commercial Insurance Branch of Extraco Banks, N.A. Higginbotham Insurance Group, Inc. Insurance Brokers NA 6/13/2019 Links Insurance Services, LLC World Insurance Associates LLC Property and Casualty Insurance NA 6/13/2019 Abram Interstate Insurance Services, Inc. Risk Placement Services, 
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Life Insurance Buyer's Guide Life Insurance - National Association of .

Life Insurance uers uide Naional ssociaion of Insurance Commissioners Compare the Different Types of Insurance Policies There are many types of life insurance pol-icies. You should choose a policy with fea-tures that fit your individual needs. Some things to consider are: Term Insurance vs. Cash Value In-surance. Term insurance is intended to
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your guide to understanding auto ins in nh - New Hampshire

Hampshire Insurance Department does not mandate or set Auto Insurance Rates. Auto Insurance Rates will vary by insurance company. This guide is intended to give New Hampshire consumers basic information on auto insurance. It suggests ways to: Lower the cost of your auto insurance, shop for Auto insurance and, file an auto insurance claim.
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18.01.41 - REPLACEMENT OF LIFE INSURANCE AND ANNUITIES - Idaho

Department of Insurance Replacement of Life Insurance and Annuities. Page 3. 04. Existing Life Insurance or Annuity. "Existing Life Insurance or Annuity" means any life insurance or annuity in force, including life insurance under a binding or conditional receipt or a lif e insurance policy or annuity that is within an unconditional refund period.
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EXAMINATION REPORT OF THE ADMIRAL INSURANCE COMPANY AS OF . - Delaware

Berkley Regional Specialty Insurance Comp 31295 DE Carolina Casualty Insurance Company 10510 IA Clermont Insurance Company 33480 IA Continental Western Insurance Company 10804 IA Firemen's Insurance Com pany of Wash, D.C. 21784 DE Gemini Insurance Company 10833 DE Great Divide Insurance Company 25224 ND
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American International Group, Inc. - Federal Reserve

American General Life Insurance Company AGL U.S. Life Insurance Company AGC Life Insurance Company AGC Life U.S. Life Insurance Company The United States Life Insurance Company in the City of New York U.S. Life U.S. Life Insurance Company The Variable Annuity Life Insurance Company VALIC U.S. Life Insurance Company
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