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New Jersey Highlands Water Protection and Planning CouncilDRAFTConstructed Examples ofStormwater Best ManagementPractices (BMP) ProjectsRelease Date: January 2016AbstractThis document provides real-world examples of the 13 structural stormwater management measuresdescribed in the NJDEP Stormwater Best Management Practices Manual (BMP Manual) 1. It wasdeveloped to assist Highlands municipalities that are engaged in implementing StormwaterManagement Programs as part of the Highlands Plan Conformance process. It is intended to be usedin conjunction with Chapter 7 (Landscaping) and Chapter 9 (Structural Stormwater Management Measures)of the NJDEP Stormwater Management BMP Manual of April 2004, as amended.Although this document is intended primarily for use by municipalities within the Highlands Region(and grant funding is available to support associated planning work for municipalities that areconforming to the Highlands Regional Master Plan) the principles, strategies and methods outlinedwithin are applicable to any municipality in New Jersey and may be of interest to other stakeholders.1http://www.nj.gov/dep/stormwater/bmp manual2.htm100 North Road (Route 513) Chester, NJ 07930-2322 (908)879 6737 www.highlands.state.nj.us
[page intentionally left blank for two-sided printing]
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 2016Statutory Platform, Purpose and FundingThrough the passage of the New Jersey Highlands Water Protection and Planning Act in 2004, the NJHighlands Water Protection and Planning Council (the Highlands Council) was created and chargedwith developing a Regional Master Plan (RMP) 2. Adopted in 2008, the RMP serves as the guidingdocument for the long-term protection and restoration of the region’s critical resources. In accordancewith Goals 1D, 1K, 2B, 2D, 2E, 2G, 6N and 7G of the RMP, the Highlands Council has developedthis document to highlight constructed examples of stormwater BMPs.Stormwater Management is the process of minimizing stormwater runoff and directingstormwater to nonstructural and structural devices so as to control flooding, prevent soil erosion,recharge ground water and avoid pollution of water resources. Transport of stormwater-relatedpollutants into local surface and ground waters can result in: the destruction of fish, wildlife, andhabitats; threats to public health due to contaminated food and drinking water supplies; and losses ofrecreational and aesthetic values. While low impact and non-structural measures are prioritized overstructural means, it is sometimes necessary to install structural measures using designs tailored to eachsite according to needs and circumstances.The purpose of this document is to highlight examples of structural stormwater management measuresimplemented in New Jersey that offer possible application to project sites throughout the HighlandsRegion and beyond. This document serves to supplement any applicable legal actions, and theStormwater Management Plans and Stormwater Control Ordinances adopted by the HighlandsRegion municipalities. It is intended to be used in conjunction with Chapter 7 (Landscaping) andChapter 9 (Structural Stormwater Management Measures) of the NJDEP Stormwater Best ManagementPractices Manual (BMP Manual) of April 2004, as amended. Specifically, this document is intended toidentify and illustrate examples of each of the following thirteen structural stormwater measuresdiscussed in the NJDEP BMP manual:1.2.3.4.5.6.7.8.9.10.2Bioretention SystemsStandard Constructed WetlandsDry WellsExtended Detention BasinsInfiltration BasinsManufactured Treatment DevicesPervious Paving SystemsRooftop Vegetated Cover (Reserved)Sand FiltersVegetative Filter StripsCopies of the Highlands Regional Master Plan are available in most municipal offices and can be obtained by contacting the Highlands Council office.i
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 201611. Wet Ponds12. Grass Swales13. Subsurface Gravel WetlandsThe content of this document pertains to the management of stormwater in the use and developmentof lands located within the municipalities situated in the Highlands Region of New Jersey. Althoughthis document is intended to be used by municipalities in the Highlands Region, the informationcontained herein, along with applicable rules and ordinances, has application throughout the entireState of New Jersey.Funding to support stormwater management activities within a Highlands municipality is providedthrough the Highlands Plan Conformance process. Municipalities with approved Plan ConformancePetitions are eligible for grant funding to cover the reasonable expenses of planning activitiesassociated with the Conformance process and should contact their Highlands Council MunicipalLiaison for additional information.ii
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 2016Table of ContentsStatutory Platform, Purpose and Funding . i1.0 Introduction .11.1 Stormwater Management Rules. 11.2 Stormwater Management in the Highlands Region . 21.3 New Jersey Stormwater Best Management Practices (BMPs) Manual . 31.4 Using this Document . 32.0 Structural Stormwater BMPs .42.1 Bioretention Systems . 42.2 Standard Constructed Wetlands . 72.3 Dry Wells . 82.4 Extended Detention Basins. 102.5 Infiltration Basins. 112.6 Manufactured Treatment Devices . 132.7 Pervious Paving Systems. 152.8 Rooftop Vegetated Cover . 152.9 Sand Filters. 172.10 Vegetative Filter Strips . 182.11 Wet Ponds . 192.12 Grass Swales . 212.13 Subsurface Gravel Wetlands . 223.0 Sources of Financial and Technical Assistance .243.1 Financial Assistance . 243.1.1New Jersey Highlands Council . 243.1.2Other Sources . 243.2 Technical Assistance. 264.0 References .28Appendix A: Stormwater Plant Lists and Associated Tables. A
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 20161.0 Introduction1.1Stormwater Management RulesNew Jersey’s Stormwater Management Rules (N.J.A.C. 7:8)3 became effective on February 2, 2004and are implemented by the New Jersey Department of Environmental Protection (NJDEP) throughthe review of permits issued by the Division of Land Use Regulation (DLUR - Flood Hazard,Freshwater Wetlands, CAFRA, Waterfront Development and Coastal Wetlands). The StormwaterManagement Rules (Stormwater Rules) are also implemented by local authorities through theMunicipal Land Use Law (MLUL) and the Residential Site Improvement Standards (RSIS). Per theNew Jersey Department of Community Affairs (NJDCA), the RSIS are applicable to any residentialapplication that goes before a local board. Through the RSIS, the Stormwater Rules are activatedwhenever a municipality requires the control of runoff from a site that is the subject of a site orsubdivision application. Therefore, consistent with its duly adopted ordinances, a municipality mayrequire compliance with the Stormwater Rules through the RSIS whether or not a development is a"major development" as defined in the Stormwater Rules. 4Additionally, the NJDEP developed and implemented the Municipal Stormwater Regulation Program(MSRP). This program addresses pollutants entering waterbodies from certain storm drainage systemsowned or operated by local, county, state, interstate or federal government agencies. These systemsare called municipal separate storm sewer systems (MS4s). The NJDEP’s MSRP program issues NewJersey Pollutant Discharge Elimination System (NJPDES) general permits to municipalitiesthroughout the state. The MSRP has assigned New Jersey municipalities into Tier A or Tier B andissues Tier A Stormwater Permits (Tier A Permits) or Tier B Stormwater Permits (Tier B Permits),respectively. Tier A municipalities are generally located within the more densely populated regions ofthe state or along and near the coast while Tier B municipalities are generally located in more ruralareas and in non-coastal regions. For purposes of this document, Tier A and Tier B designations donot have significance.The NJPDES permits discussed above address stormwater quality issues related to new and existingdevelopment and redevelopment by requiring the preparation of a stormwater program and theimplementation of specific permit requirements referred to as Statewide Basic Requirements (SBRs).SBRs may also require the permitee to implement related Stormwater Best Management Practices(BMPs).The Stormwater Rules set forth the required components of regional and municipal stormwatermanagement plans, and establish the stormwater management design and performance standards forN.J.A.C. 7:8, http://www.nj.gov/dep/rules/rules/njac7 8.pdfAppendix B of the RSIS (N.J.A.C. § 5:21) states that “Department of Community Affairs Note: Consistent with N.J.A.C. 7:8-4.2,municipal stormwater management plan and elements, the Residential Site Improvement Standard requirements only are triggered byresidential developments that disturb one or more acres of land.” RSIS is consistent with the Stormwater Management rules atN.J.A.C. 7:8-4.2(a) and requires only major development (one acre disturbance) to be subject to the Stormwater Management rules.341.0 – Introduction1



View more...





New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 2016new (proposed) development. The design and performance standards for new development includegroundwater recharge, runoff quantity controls, runoff quality controls, and special water resourceprotection areas around Category One (C1) waters. Any project that proposes 1 acre or more ofdisturbance overall is considered a "major development" and triggers the Stormwater Rules.Additionally, as set forth at Objective 2B8b of the Highlands Regional Master Plan in the HighlandsPreservation Area and those towns in the Planning Area which have conformed their stormwaterordiances in HUC14 subwatersheds identified by the Highlands Council as having a deficit of NewWater Availability and where an increase in consumptive/depletive water use is projected, thestormwater management designs shall demonstrate through hydrologic and hydraulic analysis that thepost-developed project site maintains 125 percent of the site’s pre-developed average annual groundwater recharge volume. Unmanaged land development often leads to adverse impacts on groundwaterrecharge and stormwater runoff quality and quantity both at and downstream of a development site.The Harding Township RSIS Special Area Standards for Stormwater Management represents anexample of the nature and extent of stormwater management measures for the Highlands Region inaccordance with the RMP.A copy of this document can be found eg/pdf rsis/resolution02-1.pdf.1.2Stormwater Management in the Highlands RegionEffective stormwater management is an important element of natural resource protection, andtherefore, vital to the success of the Highlands Water Protection and Planning Act (Highlands Act)and Highlands Regional Master Plan (RMP).Because the Highlands Region provides drinking water for more than half the state’s residents 5, theHighlands Stormwater Management Program provides additional guidance, beyond the StormwaterRules, to ensure the enhanced natural resource protections dictated by the Highlands Act are in place.The Highlands Stormwater Management Program has four main components:1.2.3.4.GIS Mapping of Stormwater Structure Locations and Conditions AssessmentAdoption of Highlands Area Stormwater Control Ordinance AmendmentsReview and Update of Municipal Stormwater Mitigation PlanStormwater Management TrainingThe Highlands Council’s Stormwater Management Program supports the goals of the Highlands RMPas well as the requirements of the Stormwater Rules and the NJDEP Bureau of Nonpoint PollutionControl Municipal Stormwater Regulation Program (MS4 Permits).5Highlands Regional Master Plan, 20081.0 – Introduction2
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 20161.3New Jersey Stormwater Best Management Practices (BMPs) ManualThe New Jersey Stormwater Best Management Practices Manual (BMP Manual) of April 2004, asamended, 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 Rules.The BMP manual was developed by the NJDEP, in coordination with the New Jersey Department ofAgriculture (NJDA), NJDCA, the New Jersey Department of Transportation (NJDOT), municipalengineers, county engineers, consulting firms, contractors, and environmental organizations. A copyof the BMP Manual can be found on the NJDEP website at www.njstormwater.org.1.4 Using this DocumentThe purpose of this document is to highlight examples of structural stormwater management measuresimplemented in New Jersey that offer possible application to project sites throughout the HighlandsRegion and beyond. This document serves to supplement the municipal Stormwater ManagementPlans and Stormwater Control Ordinances adopted by the Highlands Region Municipalities. It isintended to be used in conjunction with Chapter 7 (Landscaping) and Chapter 9 (Structural StormwaterManagement Measures) of the BMP Manual. In addition, the Highlands Council is in the process ofdeveloping a Model Highlands Landscaping Ordinance for Municipalities (Landscaping Ordinance)as well as a suggested plant list to complement this document. A copy of the Landscaping Ordinancewill be posted to the Highlands Council website once finalized. Appendix A contains the suggestedStormwater Plant Lists for Highlands Region Municipalities.This document is organized as follows:1) Introduction – discusses the Stormwater Rules and associated guidance materials;2) Structural Stormwater BMPs – description and examples of thirteen stormwatermanagement measures;3) Financial/Technical Assistance – discusses briefly Highlands Council grant funding as partof Plan Conformance and lists potentially available grants for project implementation;4) References – resources used in the development of this Manual5) Appendices1.0 – Introduction3
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 20162.0 Structural Stormwater BMPsThe thirteen stormwater management measures identified in Chapter 9 of the NJ BMP Manual arediscussed in the sections below. A brief description of each measure is included along withexample(s) illustrating one or more of the measures implemented at project sites throughout NewJersey. The intent of this document is to be utilized as a resource by Highlands municipalities whennew development projects require the use of structural stormwater management measures. Moredetailed information regarding each type of measure can be found in Chapter 9 of the NJ BMPmanual.2.1 Bioretention SystemsA bioretention system consists of a soil bed planted with suitable non-invasive, native vegetation.Stormwater runoff entering the bioretention system is filtered through the soil planting bed beforebeing either conveyed downstream by an underdrain system or infiltrated into the existing subsoilbelow the soil bed. Vegetation in the soil planting bed provides uptake of pollutants and runoff andhelps maintain the pores and associated infiltration rates of the soil in the bed.A bioretention system can be configured as either a bioretention basin or a longer, narrowerbioretention swale. In general, a bioretention basin has a flat bottom while a bioretention swale mayhave a sloping bottom. Runoff storage depths above the soil bed surface are typically shallow. TheTSS removal rate for bioretention systems is 80 or 90 percent, depending upon the thickness of thesoil planting bed and the type of vegetation grown in the bed.Refer to Chapter 9.1 of the NJ BMP manual for additional information, design criteria andmaintenance considerations for bioretention systems.2.0 Structural Stormwater BMPs4
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 2016PROJECT #1: Office Building (New Providence) New Providence, Union County, New Jersey New proposed headquarters for Data Online, LLC Project emphasis on LEED certification andPre-Construction Conditionsregulationcompliance. Proposed bioretention pond was located adjacent to theSouth Branch of the Salt Brook while complying with riparianbuffer and flood hazard regulations. Subject property is 0.77 acres, previously vacant and partiallywooded. Proposed impervious coverage was 0.48 acres, or62% coverage. Soil tests confirmed a perched groundwater condition as wellProposed Site Planas seasonable high water. The bioretention basin was designed with underdrainsdue to the low permeability of the on‐ site soils. Tail water conditions were considered to ensure properfunction during the water quality storm and up to andincluding a 100‐year storm event. A variety of water‐tolerant perennials were chosen for thebasin. Required yearly maintenance will be minimal and willinclude removing debris and weedy vegetation. The compliance with State water quality and peak flowreduction compliments the LEED certification of the proposed project.Under ConstructionCompleted ProjectSource: http://nsawra.onefireplace.org/factsheets2.0 Structural Stormwater BMPs5
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 2016PROJECT #2:Loantaka Brook/Kitchell Pond StormwaterManagement and Enhancement Project (Morris Township)This project is a 319(h) funded Watershed Plan Implementation Project conducted under thedirection of the Ten Towns Great Swamp Watershed Management Committee (TTC) and its twoprinciple project partners, the Morris County Parks Commission (MCPC) and the Great SwampWatershed Association (GSWA). Princeton Hydro served as the lead technical service provider.The primary goal of the project was to address Loantaka Brook’s degradation by decreasing fecalcoliform and related stormwater pollutant loading to stream and Kitchell Pond.The project specifically consisted ofthree distinct stormwater treatmentandcontrolmeasures:theconstruction of two bioretentionbasins; the construction of abioretention swale (see Section2.12)andassociatedshorelinestabilization; and the installation ofmanufacturedtreatmenttwodevices (MTDs) (see Section 2. 6)and removal of portions of existingpavement. The bioretention basins and bioretention swale work in concert to temporarily retain therunoff generated from the park to achieve peak flow reduction. These BMPs also work together withthe MTDs to decrease pollutant loading to the pond and brook. This is achieved because theelements of the stormwater management system are for the most part arranged in a “treatmenttrain” configuration. As a result, they cumulatively provide enhanced water quality treatment forTSS, nutrients, and coliform bacteria (pathogens), thus decreasing the loading of these pollutantsto both the pond and the brook. As noted above, the project also involved the removal of imperviouscover. Specifically, approximately 2,000 square feet of a section of the lower parking lot wasremoved and replaced with a pervious cover. Additionally, the shoreline stabilization workconducted as part of the bioretention swale’s construction expanded the pond’s naturalized edge.This further decreased access to and from the pond by Canada geese, which are documented ashaving a large impact on Kitchell Pond’s existing water quality impairments. The goose feces alsodetract from the overall usage of the park.Photos of Bioretention Basin One:Pre-existing conditionsInitial excavationAfter plant and soil erosioncontrol fabric installationAdditional information on this project can be obtained from Princeton Hydro, LLC, 1108 Old YorkRoad, Suite 1, P.O. Box 720 Ringoes, NJ 08551.2.0 Structural Stormwater BMPs6
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 20162.2 Standard Constructed WetlandsStandard constructed wetlands are stormwater management systems designed to maximize theremoval of pollutants from stormwater runoff. Flow is directed through an engineered, open marshsystem where pollutants are removed through settling and vegetative uptake/filtration. The totalsuspended solids (TSS) removal rate is 90%. There are three categories of standard constructedwetlands: pond constructed wetlands; marsh constructed wetlands; and extended detentionconstructed wetlands.Refer to Chapter 9.2 of the NJ BMP manual for additional information, application, design criteriaand maintenance considerations for standard constructed wetlands.PROJECT: (Reserved)2.0 Structural Stormwater BMPs7
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 20162.3 Dry WellsA dry well is a subsurface storage facility that receives and temporarily stores stormwater runofffrom roofs of structures. Discharge of this stored runoff from a dry well occurs through infiltrationinto the surrounding soils. A dry well may be either a structural chamber and/or an excavated pitfilled with aggregate. Due to the relatively low level of expected pollutants in roof runoff, a dry wellcannot be used to directly comply with the suspended solids and nutrient removal requirementscontained in the Stormwater Rules. However, due to its storage capacity, a dry well may be used toreduce the total stormwater quality design storm runoff volume that a roof would ordinarilydischarge to downstream stormwater management facilities. In addition, dry wells are also permittedfor groundwater recharge.Refer to Chapter 9.3 of the NJ BMP manual for additional information, application, design criteriaand maintenance considerations for dry wells.2.0 Structural Stormwater BMPs8
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 2016PROJECT: Millburn Township Dry WellsIn 1999, the Township of Millburn created an ordinance that required increased runoff from newimpervious areas to be directed into seepage pits (dry wells). Most of the dry wells in Millburnare precast concrete structures, with open bottoms resting on 0.6 m (2 ft.) crushed stone layersand with 0.6 m (2 ft.) crushed stone surrounding the dry wells. Most of the dry wells receive waterdirectly from roof drain leaders.It is important to note that alternative stormwater options should be used when dry well use shouldbe restricted, such as with the following conditions: Poor infiltration capacity of subsurface soil layers; Concerns about premature clogging or other failures due to sediment; discharges or snowmeltdischarges to dry wells; Seasonal or permanent high water tables; and, Concerns about groundwater contamination potential.Additional information on this project can be foundonline at CHI/Journal of Water Management 376The Millburn Township dry wells were thefocus of a University of Alabama whitepaper by Leila Talebi and Robert E. Pitt(2014)whichevaluatedtheireffectiveness. The paper concluded thatalthough the dry wells provided nosignificant improvements in water qualityfor constituents of interest in theinfiltrating water, they resulted in reducedmass discharges of flows and pollutants tosurface waters and reduced runoff energy,a major cause of local erosion problems.2.0 Structural Stormwater BMPs9
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 20162.4 Extended Detention BasinsAn extended detention basin is a stormwater management facility that temporarily stores andattenuates stormwater runoff. In addition, extended detention basins provide pollutant treatmentfor runoff from the Water Quality Design Storm through settling. When properly designed, the TSSremoval rate is 40 - 60%, depending on the duration of runoff detention.Refer to Chapter 9.4 of the NJ BMP manual for additional information, application, design criteriaand maintenance considerations for extended detention basins.PROJECT: (Reserved)2.0 Structural Stormwater BMPs10
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 20162.5 Infiltration BasinsAn infiltration basin is a facility constructed within highly permeable soils that provides temporarystorage of stormwater runoff. An infiltration basin does not normally have a structural outlet todischarge runoff from the stormwater quality design storm. Instead, outflow from an infiltrationbasin is through the surrounding soil. An infiltration basin may also be combined with an extendeddetention basin to provide additional runoff storage for both stormwater quality and quantitymanagement. The adopted TSS removal rate for infiltration basins is 80 percent. (It should be notedthat a dry well is a specialized infiltration facility intended only for roof runoff. See Section 2.3)Refer to Chapter 9.5 of the NJ BMP manual for additional information, application, design criteriaand maintenance considerations for infiltration basins.Project Example: Please note the listed example includes several stormwater BMPs includinginfiltration basins. Applicable subsections of Section 2.0 should be consulted for additional detailson the other BMPs utilized.2.0 Structural Stormwater BMPs11
New Jersey Highlands Water Protection and Planning CouncilDRAFT Stormwater BMP Projects, Release Date: January 2016PROJECT: Corporate Campus Design - New Jersey Manufacturer'sInsurance Group Campus (Hammonton)Princeton Hydro was contracted by the NJMInsuranceGroup(NJM)toprovideenvironmental, geotechnical and stormwatermanagement design services for the constructionof their new 55-acre corporate campus.Princeton Hydro worked with the project team todevelop a concept plan that could be built withinthe context of proper stormwater managementand meet the stringent requirements of the NJPinelands Comprehensive Management Plan.Due to a number of physical constraints, the sitewas designed to manage nearly all stormwaterrunoff on site. To accomplish this ambitiousgoal, the project infiltrates and retainsstormwater in a number of bioinfiltrationbasins, parking lot islands, a wetland basin,and a bioretention island. All 
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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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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Better Stormwater Why New Design Issues? Management … 


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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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









10 Views




1y ago






















Stormwater Practices Research Project Final Report 


VTrans as it advances its stormwater management program. The research project included the following components: A broad-based search of literature, transportation and environmental agency resources, and other stormwater technical sources, to identify innovations in stormwater management technology, for consideration by this study.
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STORMWATER TECHNICAL STANDARDS MANUAL HANCOCK C I 


Stormwater Technical Standards - Chapter 1 – Page 1 . INTRODUCTION . This document, the Hancock County Stormwater Technical Standards Manual, prepared by Christopher B. Burke Engineering, L, contains the necessary technical standards LC for administering the requirements of 327 IAC 15- 13 and the Hancock County Stormwater Management Ordinance.
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Automotive Industry - Express Publishing 


Automotive Industry Student’s Book Daniel Baxter –Virginia Evans –Jenny Dooley Career Paths: Automotive Industry is a new educational resource for automotive professionals who want to improve their English communication in a work environment. Incorporating career-specific vocabulary and contexts, each unit offers step-by-step instruction that immerses students in the four key language .
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Calling FoxPro COM objects from ASP Revisited

ASP.NET MVC 4.0 IIS and ASP.NET Enabled on your machine (see top part here) Creating your first COM component for ASP.NET The first step is to create a COM object in Visual FoxPro and expose it as an MTDLL (multi-threaded STA) component. Although not really multi-threaded, STA allows COM to operate
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New Readers in the Nineteenth Century: Women, Children .

The Female Reader: Occupying a Space of her Own Women formed a large and increasing part of the new novel-reading . public. The traditional discrepancy between male and female literacy rates was narrowed, and finally eliminated by the end of the nineteenth ; century. The gap had always been the widest at the lowest end of the social scale. In Lyons at the end of the eighteenth century, day .
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Semester III C308: CORPORATE ACCOUNTING I Course Outcomes

2.3 Gresham’s Law 2.4 Money and near money 2.5 Role of money in Capitalist, Socialist and mixed Economy 3. Money Supply and Banks (14) 3.1 Narrow and broad definition of money 3.2 Alternative measures of money supply in India and their components 3.3 Concept of High Powered Money 3.4 Definition of Bank – Functions of bank 3.5 Multiple credit creation by bank and limitations to it. 4 .
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Evidence from NHS Improvement on clinical staff shortages

6 1. Background The NHS as a whole directly employs over 640,000 people in the professionally qualified clinical workforce, including 110,000 doctors and over 315,000 nurses.5 Spending on total workforce represents an estimated 70% of a typical hospital’s6 costs, with much of this spent on the clinical workforce.7 The right workforce is crucial to ensuring the quality of care that hospitals .
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Crafting Business Architecture: the Antecedents of .

business model stakeholders and the resources they deploy. Although it has been emerging since the mid-1970s, a commonly accepted, uniﬁed science of design does not yet exist (Simon, 1996). Therefore, in our conceptual theory development, we draw on ideas from various design ﬁelds (e.g., architecture, Antecedents of Business Model Design
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B. Sc. Part - I:- CHEMISTRY (HONOURS

Chemistry of the following metals: (a) Li, Be, Ra (b) Sn, Pb. 4. Chemistry of halogens with reference of extraction, oxidation states and halides. GROUP-C: MISCELLANEOUS TOPICS 1. (a) Molecular Symmetry: An Introduction: Symmetry elements and symmetry operations, centre of symmetry, axis of symmetry and plane of symmetry (definitions). (b) Elementary Magnetochemistry: Types of magnetic .
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Flow Chemistry Publications - Vapourtec

2School of Chemistry, University of Leeds, Woodhouse Lane, Leeds LS2 9JT, UK 3Department of Chemistry, University of Bath, Claverton Down, Bath BA2 7AY, UK 4CMAC Future Manufacturing Hub, University of Bath, Claverton Down, Bath BA2 7AY, UK 5Diamond Light Source, Harwell Campus, Didcot, Oxfordshire OX11 0DE, UK
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Child Development The Early Years Overview

4.2 Active Learning Children learn best through physical and mental challenges. Active learning involves other people, objects, ideas and events that engage and involve children for sustained periods. 4.3 Creativity and Critical Thinking When children have opportunities to play with ideas in different situations and with a variety of resources, they discover connections and come to new and .
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Historical Overview of Climate Change Science

As climate science and the Earth’s climate have continued to evolve over recent decades, increasing evidence of anthropogenic inﬂ uences on climate change has been found. Correspondingly, the IPCC has made increasingly more deﬁ nitive statements about human impacts on climate. Debate has stimulated a wide variety of climate change research.
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Cyware for Enterprise

operationalize threat intelligence and make sense of a deluge of threat alerts. Security operations are siloed, skewed, and asymmetric, rendering incident response incomplete and ine ective. Enterprises need to move away from a reactive approach to a more proactive, collaborative, and intelligence-driven security strategy.
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Dynamic Energy Optimization with Revit and Insight 360

Commercial Design using Revit 2017, Residential Design using Revit 2017, Residential Design using AutoCAD 2017, Commercial Design using AutoCAD 2013, Chapters in . as the simulation itself is actually run in the Cloud using Autodesk’s GBS engine. However, subscription is becoming the norm with Autodesk’s new sales model.
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Doing and Talking Mathematics: A Teacher’s Guide to .

mathematics.” (Hiebert et al, 1997, p. 6) More than ever before, mathematics instruction is focused on helping students reason together, guiding students to discover patterns, make sense of mathematical concepts, and make connections between prior knowledge and new learning.
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VOCATIONAL INSTRUCTOR, CULINARY ARTS, CORRECTIONAL .

VOCATIONAL INSTRUCTOR, CULINARY ARTS, CF - QUALIFICATIONS ASSESSMENT PAGE 2 All applicants must complete and submit the following examination materials: Examination Application (STD. 678) Qualifications Assessment By mail to: Department of Corrections and Rehabilitation Office of Workforce Planning P.O. Box 942883
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Elementary Science Science

Core Curriculum a student-centered, problem-solving approach to intermediate science. The following is an expanded version of the skills found in Standards 1, 2, 6, and 7 of the Learning Standards for Mathematics, Science, and Technology.
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Developmental Biology BIO 313 Term 2, 2017 COURSE SCHEDULE

Developmental biology is in the midst of a revolution. The subject matter is vast and complex, and factual knowledge in the discipline is increasing at breakneck speed. The problem for an undergraduate course is deciding what material to include and where to place the critical emphasis without overwhelming students.
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