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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.









12 Views




1y ago






















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 









112 Views




1y ago






















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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Grammar as a Foreign Language - List of Proceedings

Grammar as a Foreign Language Oriol Vinyals Google vinyals@google.com Lukasz Kaiser Google lukaszkaiser@google.com Terry Koo Google terrykoo@google.com Slav Petrov Google slav@google.com Ilya Sutskever Google ilyasu@google.com Geoffrey Hinton Google geoffhinton@google.com Abstract Synta
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Attention is All you Need - NIPS

Google Brain avaswani@google.com Noam Shazeer Google Brain noam@google.com Niki Parmar Google Research nikip@google.com Jakob Uszkoreit Google Research usz@google.com Llion Jones Google Research llion@google.com Aidan N. Gomezy University of Toronto aidan@cs.toronto.edu Łukasz Kaiser Google Brain lukaszkaiser@google.com Illia Polosukhinz illia .
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GSA Implementation of Google (G) Suite

Google Meet Classic Hangouts Google Chat Google Calendar Google Drive and Shared Drive Google Docs Google Sheets Google Slides Google Forms Google Sites Google Keep Apps Script D
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Google Drive (Google Docs, Google Sheets, Google Slides)

Google Drive (Google Docs, Google Sheets, Google Slides) Employees are automatically issued a Kyrene Google account. Navigate to drive.google.com. Use Kyrene email address and network password to login. Launch in Chrome browser for best experience. Google Drive is a cloud storage sys
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Quick Guide of Using Google Home to Control Smart Devices

Configuration needs Google Home app. Search "Google Home" in App Store or Google Play to install the app. 3.1 Set up Google Home with Google Home app You can skip this part if your Google Home is already set up. 1. Make sure your Google Home is energized. 2. Open the Google Home app by tapping the app icon on your mobile device. 3.
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Elaboração de Provas Online usando o Formulário Google Docs

2 Após o login acesse o Google Drive ou o Google Docs e selecione a ferramenta Google Forms (Formulários). Clique na caixa de Ferramentas do Google, localizada no canto direito superior da tela e selecione o Google Drive. Na tela do Google Drive clique em New , opção More e selecione Google Forms. OBS: É possível acessar o google
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ACS WASC Templates

File upload, Folder upload, Google Docs, Google Sheets, or Google Slides. You can also create Google Forms, Google Drawings, Google My Maps, etc. Share with exactly who you want — without email attachments. Search or sort your list of files, folders, and Google Docs. Preview files and Google Docs.
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Share a Google Doc in Schoology - fcps.edu

After you have connected your Google Drive to Schoology (directions in a separate handout), another way to share a Doc with students is to use the Google Drive Resource App. To share a Google Doc using the Google Drive Resources App: 1. From the Add Materials drop down menu, select Import from Resources. 2. Select Apps. Then Google Drive .
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Google Drive - San Bernardino City Unified School District

Google Apps All of the Google applications that are available upon logging into Google.com (G , Gmail, Gphotos, Gdrive, etc.). Google Suite Google’s online cloud based office companion applications (Docs, Sheets, Slides). Google Drive Google’s online cloud storage and file sharing/collaboration application.
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Single Sign On for Google Apps with NetScaler Unified Gateway

Google Apps for Work is a suite of cloud computing productivity and collaboration applications provided by Google on a subscription basis. It includes Google’s popular web applications including Gmail, Google Drive, Google Hangouts, Google Calendar and Google 
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Serviceteil
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Best practices for managing identities when you move to Google Cloud

Google Cloud. To provide t he informat ion an organizat ion would ne e d to transfer data and ownership from one Google Account to anot her for s ome of t he noncore Google s er vice s, such as Google Ads, Google Analyt ics, or DV360. Intende d audience Organizat ion administrators. Sta planning Google Cloud / Google Wor kspace migrat ion. Key .
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Google Analytics 101 - Content Jam

Google Analytics 101 201 301 Google Ads 101 201 Google Tag Manager 101 Google Data Studio 101 Google Optimize 101. Welcome Fun Facts: Share . Google Analytics 301 35 Web Property The web property ID is of the form UA-XXXXXX-YY. It's often called the "UA number" since it starts with
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Introduction - Google Earth User Guide

Google Earth Community: Learn from other Google Earth users by asking questions and sharing answers on the Google Earth Community forums. Using Google Earth: This blog describes how you can use some of the interesting features of Google Earth. Selecting a Server Note: This section is relevant to Google Earth Pro and EC users.
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Using Google Forms to Manage Officials Signups

Google Sheets, deleting a response from the form or sheet will not affect the other. Once the Google Form is linked to a Google Sheet, clicking on the spreadsheet icon will open the linked Google Sheet. Google Responses Sheet Google automatically creates and populates the sp
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