County Council Of Howard County, Maryland

2010 Legislative Session Legislative Day No. 4_1

Resolution No. 38 -2010

Introduced by: The Chairperson at the request of the County Executive

A RESOLUTION revising Chapter 5, Stormwater Management, of VVolume | (Storm Drainage) of
the Design Manual in order to amend the standards and specifications relating to the design

and construction of stormwater management facilities in Howard County.

Introduced and read first time , 2010.
By order
Stephen LeGendre, Administrator
Read for a second time at a public hearing on , 2010.
By order

Stephen LeGendre, Administrator

This Resolution was read the third time and was Adopted__, Adopted with amendments__, Failed__, Withdrawn___, by the County Council

on , 2010.

Certified By
Stephen LeGendre, Administrator

NOTE: text in strike-out indicates deletions from existing law; TEXT IN SMALL CAPITALS indicates additions to existing law; Double strike-
out indicates material deleted by amendment; Underlining indicates material added by amendment.
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WHEREAS, on April 24, 2007 the Governor of Maryland signed the
“Stormwater Management Act of 2007” which is codified in Sections 4-201.1 and 4-203
of the Environment Article of the Annotated Code of Maryland; and

WHEREAS, the Stormwater Management Act of 2007 provides that each county

shall adopt revisions to its stormwater management regulations by May 4, 2010; and

WHEREAS, in accordance with Section 18.903 of the Howard County Code, the
Design Manual sets forth Howard County’s minimal control requirements and design
criteria for stormwater management, procedures for the approval of plans, and

construction inspection requirements for stormwater management in Howard County; and

WHEREAS, the Director of the Department of Planning and Zoning has
proposed a revision of Chapter 5, Stormwater Management, of VVolume | (Storm
Drainage) of the Design Manual to amend the standards for the design and construction
of stormwater management facilities in accordance with the State’s Stormwater
Management Act of 2007; and

WHEREAS, the proposed revision incorporates environmental site design to
minimize the impact of development on water resources and to conserve natural features;

and

WHEREAS, the Public Works Board approved the revision at their meeting on
March 9, 2010; and

WHEREAS, for purposes of revisions to Chapter 5, as shown in the attached

Exhibit A, new language is shown in small caps and deleted text is shown in strike-outs.

NOW, THEREFORE, BE IT RESOLVED by the County Council of Howard
County, Maryland this day of , 2010 that it amends Chapter 5,
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Stormwater Management, of VVolume | (Storm Drainage) of the Design Manual as shown
in the attached Exhibit A.

AND BE IT FURTHER RESOLVED, by the County Council of Howard
County, Maryland that the Director of the Department of Planning and Zoning is
authorized to publish Chapter 5 and to make any modifications necessary to the Table of

Contents.

AND BE IT FURTHER RESOLVED, by the County Council of Howard
County Maryland, that the revisions to Chapter 5, Stormwater Management, of Volume |
(Storm Drainage) of the Design Manual shall be effective when Council Bill No. 13-2010
is effective.
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CHAPTER S

STORMWATER MANAGEMENT

5.1 INTRODUCTION AND-APPLICABH-HY

Stormwater management may be defined as the control of the volume, rate and quality of
stormwater runoff.

The purpose of stormwater management is to protect, maintain and enhance the public health,
safety and general welfare by establishing minimum requirements and procedures to control the
adverse impacts associated with increased stormwater runoff as a result of development. Fhe
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THE GOAL IS TO MANAGE STORMWATER BY USING ENVIRONMENTAL SITE DESIGN (ESD) TO THE
MAXIMUM EXTENT PRACTICABLE (MEP) TO MAINTAIN AFTER DEVELOPMENT AS NEARLY AS
POSSIBLE, THE PREDEVELOPMENT RUNOFF CHARACTERISTICS, AND TO REDUCE STREAM CHANNEL
EROSION, POLLUTION, SILTATION AND SEDIMENTATION, AND LOCAL FLOODING, AND USE
APPROPRIATE STRUCTURAL BEST MANAGEMENT PRACTICES (BMPS) ONLY WHEN NECESSARY. THE
INTENT OF THESE PRACTICES IS TO RESTORE, ENHANCE, AND MAINTAIN THE CHEMICAL, PHYSICAL,
AND BIOLOGICAL INTEGRITY OF STREAMS, MINIMIZE DAMAGE TO PUBLIC AND PRIVATE PROPERTY,
AND REDUCE THE IMPACTS OF LAND DEVELOPMENT.

THE STORMWATER MANAGEMENT ACT OF 2007 (ACT) FURTHER REQUIRES THAT THE CODE OF
MARYLAND REGULATIONS (COMAR) BE MODIFIED AND A MODEL ORDINANCE DEVELOPED FOR
THE PURPOSE OF IMPLEMENTING ENVIRONMENTAL SITE DESIGN (ESD) TO THE MAXIMUM EXTENT
PRACTICABLE (MEP).  SIGNIFICANT CHANGES TO COMAR AND THE 2000 MARYLAND
STORMWATER DESIGN MANUAL, VOLUMES | & Il (MDE DESIGN MANUAL) WERE ADOPTED IN
MAY 2009. THESE CHANGES SPECIFY HOW ESD IS TO BE IMPLEMENTED, THE MEP STANDARD IS TO
BE MET, AND THE REVIEW OF EROSION AND SEDIMENT CONTROL AND STORMWATER MANAGEMENT
PLANS IS TO BE INTEGRATED.

THE ACT DEFINES ESD AS "...USING SMALL-SCALE STORMWATER MANAGEMENT PRACTICES,
NONSTRUCTURAL TECHNIQUES, AND BETTER SITE PLANNING TO MIMIC NATURAL HYDROLOGIC
RUNOFF CHARACTERISTICS AND MINIMIZE THE IMPACT OF LAND DEVELOPMENT ON WATER
RESOURCES." ESD ALSO INCLUDES CONSERVING NATURAL FEATURES, DRAINAGE PATTERNS, AND
VEGETATION; MINIMIZING IMPERVIOUS SURFACES; SLOWING DOWN RUNOFF; AND INCREASING
INFILTRATION. THIS DEFINITION, ALONG WITH COMAR MODIFICATIONS AND THE MINIMUM
CONTENT OF COUNTY AND MUNICIPAL ORDINANCES SPECIFIED BELOW, WILL REQUIRE MAJOR
CHANGES TO THE WAY RUNOFF IS MANAGED IN THE STATE. ALSO, STORMWATER MANAGEMENT
FOR NEW DEVELOPMENT AND REDEVELOPMENT WILL BE CONCEIVED, DESIGNED, REVIEWED, AND
BUILT DIFFERENTLY FROM PROCEDURES USED PRIOR TO PASSAGE OF THE ACT.



5.1.1 INCORPORATION BY REFERENCE

FOR THE PURPOSE OF THIS MANUAL, THE FOLLOWING DOCUMENTS ARE INCORPORATED BY
REFERENCE!:

A.

THE 2000 MARYLAND STORMWATER DESIGN MANUAL, VOLUMES | AND Il (MARYLAND
DEPARTMENT OF THE ENVIRONMENT, APRIL, 2000) (MDE DESIGN MANUAL) AND ALL
SUBSEQUENT REVISIONS, ARE INCORPORATED BY REFERENCE BY (GOVERNING
AUTHORITY/AGENCY) AND SHALL SERVE AS THE OFFICIAL GUIDE FOR STORMWATER
MANAGEMENT PRINCIPLES, METHODS, AND PRACTICES.

USDA NATURAL RESOURCES CONSERVATION SERVICE MARYLAND CONSERVATION
PRACTICE STANDARD POND CoODE 378 (JANUARY 2000).

HOWARD COUNTY CODE, TITLE 18, SUBTITLE 9 (CURRENT).




5.2

STORMWATER MANAGEMENT CRITERIA

THE REGULATORY DEFINITION FOR MEP CONSISTS OF TWO PARTS. THE FIRST IS SUBJECTIVE AND
REQUIRES THAT ALL REASONABLE OPPORTUNITIES FOR USING ESD PLANNING TECHNIQUES AND
PRACTICES ARE EXHAUSTED. LIKE THE DEFINITION, THE THRESHOLD FOR MEETING THE MEP
STANDARD CONSISTS OF TWO PARTS. FIRST, MEP IS MET IF CHANNEL STABILITY AND
PREDEVELOPMENT GROUNDWATER RECHARGE RATES ARE MAINTAINED AND NONPOINT SOURCE
POLLUTION IS MINIMIZED. IN BOTH THE DEFINITION AND PERFORMANCE THRESHOLD, THE SECOND
CONDITION IS THE SAME, STRUCTURAL STORMWATER PRACTICES MAY BE USED ONLY IF
DETERMINED TO BE ABSOLUTELY NECESSARY. WHILE SOME FLEXIBILITY AND BEST PROFESSIONAL
JUDGMENT WILL BE NEEDED TO DETERMINE WHEN THESE FIRST CONDITIONS ARE MET, THE SECOND
CONDITION IS STRAIGHTFORWARD. LOCAL PLANS REVIEW AND APPROVAL AGENCIES SHOULD NOT
APPROVE STRUCTURAL BMPs IF ESD OPTIONS ARE AVAILABLE.

IN ADDITION TO THE STATE REGULATIONS, SECTION 5.2 OF THE LATEST EDITION OF THE MDE
DESIGN MANUAL ALSO INCLUDES STANDARDS FOR MEP COMPLIANCE. THE PRIMARY MEP
STANDARD IS TO USE ESD TO REDUCE POST DEVELOPMENT RUNOFF TO LEVELS FOUND IN NATURAL,
FORESTED CONDITIONS. THIS REQUIRES CAPTURING AND TREATING FROM 1 TO 2.6 INCHES OF
RAINFALL DEPENDING ON SITE AND DESIGN CONDITIONS (E.G., SOILS, PROPOSED IMPERVIOUSNESS).
WHEN THIS GOAL IS MET, THE CpVv, WQV, AND REV REQUIREMENTS ARE ADDRESSED. DESIGNERS
WILL BE RESPONSIBLE FOR DETERMINING SPECIFIC RAINFALL TARGETS FOR THEIR PROJECTS USING
THE METHODS OUTLINED IN SECTION 5.2.

THERE IS A SECONDARY STANDARD THAT MUST BE CONSIDERED WHEN ASSESSING MEP
COMPLIANCE. ESD MUST BE USED TO TREAT RUNOFF FROM 1 INCH OF RAINFALL TO ADDRESS BOTH
WQV AND REV REQUIREMENTS. THIS IS A MINIMUM LEVEL OF COMPLIANCE, NOT A CONTINGENCY
STANDARD THAT IS USED WHEN SPECIFIC RAINFALL TARGETS CANNOT BE MET. DESIGNERS MUST
CAPTURE AND TREAT AT LEAST 1 INCH OF RAINFALL WHILE USING ESD TO REDUCE RUNOFF AND
ACHIEVE SPECIFIED GOALS.

5.2.1 Stormwater Control Requirements

A. The minimum stormwater control requirements shall require that-the-recharge-volume;

oh—ot—tne—Marypana—otormwater—pestgn—vianuat;
Volumes+-&H-foral-developments: THAT THE PLANNING TECHNIQUES, NONSTRUCTURAL
PRACTICES, AND DESIGN METHODS SPECIFIED IN THE MDE DESIGN MANUAL BE USED TO
IMPLEMENT ESD TO THE MEP. THE USE OF ESD PLANNING TECHNIQUES AND TREATMENT
PRACTICES MUST BE EXHAUSTED BEFORE ANY STRUCTURAL BMP IS IMPLEMENTED.
STORMWATER MANAGEMENT FOR DEVELOPMENT PROJECTS SHALL BE DESIGNED IN
ACCORDANCE WITH THE HOWARD COUNTY CODE, TITLE 18, SUBTITLE 9. INFORMATION
FOUND IN THIS DESIGN MANUAL IS SUPPLEMENTAL TO THE REQUIREMENTS FOUND IN THE
CODE AND MDE DESIGN MANUAL REFERENCED ABOVE.

The county reserves the right, on a case-by-case basis, to require that management
measures be provided as necessary to maintain the post-development peak discharges for
a 24-hour, 1-year, 10-year, 25-year and/or 100-year frequency storm events at a level that
is equal to or less than the respective 24-hour, 1-year, 10-year, 25-year and/or 100-year
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predevelopment peak discharge rates, through stormwater management practices that
control volume, timing and rate of runoff. Storage volume and RCN reductions by the
use of ALTERNATIVE SURFACES AND Nonstructural Practices may be considered for only
the 1-year event may j : j i
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Protection{Qp)-and-Extreme Flood-Protection{Qf)—volumes. The Qp(10-year design
storm event)} shall be employed when there is no control over infrastructure and the
conveyance system is at design capacity, or it is determined that downstream flooding
(based on recorded historical flooding problems) will occur as the result of the proposed
development. The Qf{100-year design storm event} is to be employed to prevent flood
damage from large frequency storm events, to maintain the boundaries of the 100-year
floodplain and protect the physical integrity of BMP structures. Storage volume and
RCN reductions by the use of non-structural credit practices shall not be considered when
designing for the Overbank or Extreme Flood Protection.

The upstream drainage areas to the Cabin Branch crossing Shaffers Mill Road, a tributary
to the Dorsey Branch crossing Dorsey Mill Road and the drainage area associated with
Bonnie Branch, which parallels Bonnie Branch Road, shall be required to provide Qp
£10-year}-peak management control. Additional stream systems may be included at the
sole discretion of Howard County.

The upstream drainage areas to the Tiber Branch above the Patapsco River and the
Hudson Branch above the Tiber Branch and tributary drainage areas to the Deep Run
above any railroad crossings shall be required to provide Qp{10-year} and Qf{100-year}
peak management control. Additional stream systems may be included at the sole
discretion of Howard County.
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THE USE OF ESD PLANNING TECHNIQUES AND TREATMENT PRACTICES SHALL NOT
CONFLICT WITH EXISTING STATE LAW OR LOCAL ORDINANCES, REGULATIONS, OR POLICIES.
HOWARD COUNTY SHALL MODIFY PLANNING AND ZONING ORDINANCES AND PUBLIC
WORKS CODES TO ELIMINATE ANY IMPEDIMENTS TO IMPLEMENTING ESD TO THE MEP
ACCORDING TO THE MDE DESIGN MANUAL.




REDEVELOPMENT

THE GOAL OF THE CURRENT REDEVELOPMENT REGULATIONS IS TO GAIN WATER QUALITY
TREATMENT ON EXISTING DEVELOPED LANDS WHILE SUPPORTING COUNTY INITIATIVES TO
IMPROVE URBAN COMMUNITIES. REDEVELOPMENT PROJECTS OFFER UNIQUE CHALLENGES
AND STORMWATER MANAGEMENT ORDINANCES NEED TO BE TAILORED TO CONSIDER
COUNTY GOALS, AVAILABLE RESOURCES, AND APPLICATION OF STORMWATER PRACTICES
WITHIN HOWARD COUNTY.

REDEVELOPMENT PLANNING PROCESS:

THE DESIGN AND REVIEW PROCESSES FOR ANY REDEVELOPMENT PROJECT NEED TO
CONSIDER THE MANY CONSTRAINTS THAT LIMIT EFFECTIVE IMPLEMENTATION OF
STORMWATER PRACTICES. FACTORS SUCH AS UNDERGROUND INFRASTRUCTURE MAY
RESTRICT AVAILABLE FACILITY OPTIONS, WHILE EXISTING STORM DRAIN ELEVATIONS MAY
DICTATE HOW RUNOFF FLOWS THROUGH AND OFF A SITE. THIS INFORMATION AND OTHER
EXISTING CONDITIONS SHOULD BE EVALUATED DURING THE CONCEPT PHASE OF PROJECT
PLANNING IN ORDER TO ASSESS ALL OPTIONS FOR ESD IMPLEMENTATION AND OTHER
POSSIBLE STORMWATER SOLUTIONS.

ALTERNATIVE MANAGEMENT STRATEGIES:

ALTERNATIVE MANAGEMENT STRATEGIES MAY BE CONSIDERED AFTER ALL OPPORTUNITIES
FOR USING ESD HAVE BEEN EXHAUSTED DURING THE PLANNING PROCESS. ALTERNATIVE
STRATEGIES AND POLICIES FOR MEETING STORMWATER REQUIREMENTS MAY INCLUDE, ON-
SITE AND OFF-SITE STRUCTURAL BMPS, RETROFITTING EXISTING STRUCTURAL BMPs,
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STREAM RESTORATION, TRADING POLICIES WITH OTHER POLLUTION CONTROL PROGRAMS,
WATERSHED MANAGEMENT PLANS, AND FEES-IN-LIEU. ON A CASE BY CASE BASIS, MDE
AND HOWARD COUNTY DEPARTMENT OF PLANNING AND ZONING WILL DETERMINE THE
CONDITIONS, CRITERIA, AND PROGRAM DIRECTIVES DEDICATED TO IMPLEMENTING
STORMWATER MANAGEMENT WHEN AN ALTERNATIVE OR OTHER POLICY IS USED TO MEET
REDEVELOPMENT REQUIREMENTS.
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5.2.42 Design Considerations
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management-systenproposed:
FA.  Where a stormwater plan invelves-concentration-er SHOWS AN increase of runoff from the

site IN EXCESS OF 2.0 CFS FOR THE 1-YEAR STORM EVENT, it MAY BE REQUESTED shall-be
the-responsibility of the developer TO ANALYZE THE DOWNSTREAM IMPACTS UP TO 500 FT
OF THE OUTFALL AT THE PROPERTY LINE TO INSURE SAFE CONVEYANCE TO AN ADEQUATE
OUTFALL AND to obtain from the adjacent property owners any easements or other

necessary property interest concerning the flowage of water. Approval-ef-a-stermwater
lan d i I hilitios.

B. WHEN SLOPES WARRANT A SPREADING DEVICE ADJACENT TO A WOODED CONSERVATION
AREA, AN INFILTRATION BERM SHALL BE USED. IF CONSTRAINTS PROHIBIT THE USE OF AN
INFILTRATION BERM, A GRAVEL DIAPHRAGM OR LEVEL SPREADER MAY BE USED.

5.2.53 Design Requirements
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Runoff shall be computed using the USDA SCS TR-55 or TR-20 methodologies as

described in Chapter 6 of this design manual. Do not use TR-55 Figures 2-1, 2-3, Exhibit
4-1, Exhibit 4-1A, 4-11l. The TR-55 methodology for computation of runoff shall be
limited to analysis of a single drainage area. The TR-20 methodology may be used in all
cases and shall be used when multiple drainage areas are analyzed or the single drainage
area exceeds 100 acres.

THE MEASURED AREA OF A SITE THAT DOES NOT HAVE VEGETATIVE OR PERMEABLE COVER
SHALL BE CONSIDERED TOTAL IMPERVIOUS COVER. ESTIMATES OF PROPOSED
IMPERVIOUSNESS MAY BE USED DURING THE PLANNING PROCESS WHERE DIRECT
MEASUREMENTS OF IMPERVIOUS COVER MAY NOT BE PRACTICAL. ESTIMATES SHOULD BE
BASED ON ACTUAL LAND USE AND HOMOGENEITY AND MAY REFLECT NRCS LAND
USE/IMPERVIOUS COVER RELATIONSHIPS (SEE TABLE 2.2A IN TR-55, USDA-NRCS, 1986)
WHERE APPROPRIATE. THE PERCENT IMPERVIOUSNESS (%) MAY BE CALCULATED FROM

MEASUREMENTS OF SITE IMPERVIOUSNESS.
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NC. Struetural-dDetails and supporting computations, signed and sealed by the appropriate
design professional, registered in the State of Maryland, shall be provided for all non-
standard structures.

QD. The appropriate checklist for stormwater management facilities shall be complied with
and submitted with the design plans for the development signed and sealed by the
appropriate design professional, registered in the State of Maryland. The current
checklists are available from the Department of Public Works or the Department of
Planning & Zoning/Development Engineering Division.
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&-H- If a site contains an area with no proposed disturbance or impervious area,
WHICH DOES NOT DRAIN TO A BMP, that specific area DOES NOT HAVE TO BE
CONSIDERED FOR STORMWATER MANAGEMENT. A
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BF.

Where deemed necessary by the Department of Public Works or the Department of
Planning & Zoning/Development Engineering Division, the developer shall submit to the
appropriate agency an analysis of the impacts of stormwater flows downstream in the
watershed. The analysis shall include hydrologic and hydraulic calculations necessary to
determine the impact of hydrograph timing on a dam, highway, structure, or natural point
of restricted stream flow. The analysis shall be performed to a point where either:

&1. The first downstream tributary, or a point downstream, whose drainage area
equals or exceeds the contributing area to the facility; or

b)2. The first downstream tributary whose peak discharge exceeds the largest designed
release rate of the facility-established-ir-COMAR.

The designed release rate of the structure shall be modified if any increase in downstream
flooding or stream channel erosion would result at the downstream dam, highway,
structure, or natural point of restricted stream flow. The release rate of the structure shall
meet the minimum control requirements.
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bG.

Maintenance (IN ADDITION TO THE MDE DESIGN MANUAL, THE FOLLOWING ARE ALSO
REQUIRED)

1.

In-order-to-insure-that-the Stormwater management faciity-has FACILITIES SHALL
HAVE adequate access for maintenance;-the-felowing-criteria-arerequired:.

S(A) If the stormwater management facility is not immediately adjacent to a
county roadway, an access easement from a county roadway, marked by
bollards, capable of allowing maintenance equipment to reasonably access
the facility shall be provided. IFh&mwmumaHewableLaeees&easemem

B(B) Facilities, which are to be owned/or maintained by the county, shall have
their access in fee simple ownership or by easement across HOA or other
type of open space.

32.

Stormwater management facilities required for commercial and condominium or
apartment developments shall be maintained by the property owner. Stormwater
management facilities required for single-family detached or single-family
attached developments serving more than one lot shall be maintained in
accordance with Figure 5.03.
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43.

54.

65.

County maintenance responsibility for JOINTLY MAINTAINED OR PUBLIC facilities
located on HOA property shall be limited to the structural maintenance of the
man-made elements of the facility (e.g. pipes, headwalls, riprap, dams and risers,
etc.). County maintenance responsibilities shall also include removal of
accumulated sediment. HOA IS RESPONSIBLE FOR ALL OTHER FACILITY

MAINTENANCE.

pruning, mulching, repair and replacement of dead or dying “planted” vegetation
that is an inherent part of the BMP function. The maintenance responsibilities
shall be included in the Homeowner’s Association By-Laws and-be-recorded-with

the developer agreement for the project.

Maintenance of the facilities shall be as specified for the type of facility designed
in accordance with the criteria outlined in the latest edition of the Maryand
Stormwater MDE Design Manual, Melumes+&-H and as outlined in Figure 5.03.
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GH.

Hl.

Wetlands Mitigation

Wetlands mitigation areas may not be part of a stormwater management facility to be
owned and/or maintained by the county, except for county capital projects or with the
written approval of the Director of the Department of Public Works or the Chief,
Development Engineering Division.

Geotechnical Requirements

A geetechnieal solLs analysis is required for all stormwater management facilities. The
analysis shall be in accordance with the requirements as stipulated in the current edition

of the Maryland-Stermwater-Desigh-ManualVelumest+-&-H MDE DESIGN MANUAL, and

shall include:

21.  The minimum soil boring depth shall be to the seasonal high ground water table;
five feet below the bottom of an infiltration or storage device; equal to the
embankment height plus five (5) feet; or to refusal.

32.  Soil boring information shall be provided for each known borrow area to be used
in the construction of the facility.

43. Laboratory testing shall include such appropriate tests as permeability analysis,
grain size, liquid limit, plastic limit, natural moisture, compaction tests,
consolidation and shear tests as deemed necessary by the appropriate design
professional for each specific application.

54.  Provide seepage and uplift analysis when deemed necessary by the appropriate
design professional.

5. For infiltration trenches and underground facilities, at least two soil borings are
required; there shall be at least one boring at each end of the structure.

86.  Soil boring information shall be in the Unified Soil Classification System
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97. Underground water table shall be shown if encountered for all soil borings.

118. For infiltration facilities, the infiltration rate shall be provided based on in-situ
permeability tests as described in Appendix D.1 of the Stermwater—Desigh
Manual—elume+-&-H MDE DESIGN MANUAL. A minimum of two (2) in-situ
tests shall be required for each facility. The minimum allowable infiltration rate
shall be 1.02 inch per hour.

9. A geotechnical report prepared, signed and sealed by the appropriate design
professional, registered in the State of Maryland shall be submitted regarding-the

stabHity—of —the—embankment—and—appurtenant—structures  and shall  contain

conclusions and recommendations regarding SPECIFIC PRACTICE REQUIREMENTS.
g I .  focilitios,

10. Boring locations anel,ler—benﬂg—legs shall be shown on the plans AS REQUIRED BY
SPECIFIC PRACTICE. A

All structural BMP facilities outlined in the StermwaterDesigr-Manual—Velumes+&H

MDE DEesIGN MANUAL shall be required to be located on open space lots within the
appropriate easements. The easements shall follow the standard nomenclature of Howard
County. BMPs on individual lots such as dry wells, rain gardens and overland flow used
to obtain stormwater management disconnection credits shall not be required to have
easements. Instead, a-note shall be placed on the plat as follows:

“LOTS X, Y AND Z HAVE DRY WELLS (or RAIN GARDENS) ON THEM TO
MEET ESD PRACTICES USING—ROOFTFOP—RUNOFF—DISCONNECHONS.
OPERATION AND MAINTENANCE SCHEDULES HAVE BEEN RECORDED
WITH THE HOMEOWNERS ASSOCIATION DOCUMENTATION. FAILURE TO
INSTALL OR MAINTAIN THESE FACILITIES MAY RESULT IN THE LOSS OF
STORMWATER MANAGEMENT APPROVAL ANDTHEBEST-MANAGEMENT

PRACTICE (BMP) FACILITIES VOLUME SHALL BE INCREASED
ARPROPRIATELY.”

A landscape plan shall be required for all stormwater management facilities in

accordance with the current StermwaterDesigh-Manual—\Yelumes & -H MDE DESIGN

MANUAL and the Howard County Landscape Manual. Where stormwater management
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facilities are located in a residential neighborhood, signage shall be required around the
limits of the functional landscaping to indicate that no mowing or disturbance is allowed
in the specific area.

5.2.4 CRITERIA FOR ESD PRACTICES

ESD PRACTICES SHALL BE USED TO THE MEP. THE FOLLOWING ARE HOWARD COUNTY
REQUIREMENTS FOR SPECIFIC CREDITS TO BE USED ALONG WITH REQUIREMENTS SHOWN IN
THE MDE DESIGN MANUAL:

1.

[M-7] RAIN GARDENS - ALL RAINGARDENS SHALL HAVE A MINIMUM PLANTING
SOIL DEPTH OF 24”. ALL RAINGARDENS SHALL BE DESIGNED WITH AN APPROPRIATE
UNDERDRAIN WHICH OUTFALLS NO CLOSER THAN 5-FEET FROM THE PROPERTY LINE.
RAINGARDENS SHALL NOT BE LOCATED WITHIN 10-FEET OF A PROPOSED
STRUCTURE. A SOIL BORING, VERIFYING GROUNDWATER OR BEDROCK, SHALL BE
LOCATED WITHIN 50-FEET OF EACH RAINGARDEN.

[M-8] SWALES — WHERE SWALES ARE DESIGNED TO TREAT WQV, INTERNAL SLOPES
SHALL NOT EXCEED 4% AND MUST BE IN CUT SOILS. |IF SLOPES GREATER THAN 4%
CAN NOT BE AVOIDED, CHECK DAMS MAY BE UTILIZED UP TO 8% TO REDUCE
RUNOFF VELOCITY. SWALE SLOPES GREATER THAN 8% CANNOT BE USED TO TREAT
WQv.

THE SWALE SHALL ALSO BE CHECKED TO INSURE THAT IT MEETS THE NORMAL OPEN
CHANNEL DESIGN PARAMETERS LISTED IN SECTION 4.2 OF THIS DESIGN MANUAL.
GABION (ADJACENT TO WOODED AREAS) OR WOODEN CHECK DAMS (ADJACENT TO
DEVELOPED LOTS) WITHIN SWALES SHALL BE ALLOWED WITHIN THE RIGHT-OF-WAY
FOR PUBLICLY MAINTAINED FACILITIES. ALL OPEN CHANNEL SYSTEMS SERVING
MORE THAN ONE LOT AND BEING USED TO MEET STORMWATER MANAGEMENT
CRITERIA SHALL BE PLACED WITHIN OPEN SPACE, A PUBLIC RIGHT-OF-WAY, OR A
PUBLIC EASEMENT. UNDER DRAINS ARE REQUIRED IN ALL Blo-SwALES. ESD
DEPTH IS PERMITTED TO EXCEED 4” ADJACENT TO CHECK DAMS.

THE CENTERLINE OF ALL OPEN CHANNEL SYSTEMS SHALL BE LOCATED A MINIMUM
25’ FROM ANY RESIDENTIAL STRUCTURE. THE OPEN CHANNEL SYSTEM SHALL BE
DESIGNED TO CONVEY THE STORMWATER RUNOFF FROM A 10-YEAR FREQUENCY
STORM EVENT.

LEVEL SPREADERS

IF THE USE OF INFILTRATION BERMS ARE NOT FEASIBLE DUE TO PHYSICAL
CONSTRAINTS, LEVEL SPREADERS CAN BE USED TO MEET THE SHEET FLOW TO
CONSERVATION AREAS UNDER THE FOLLOWING:

(A) THE PURPOSE OF A LEVEL SPREADER IS TO CREATE A SHEET FLOW
CONDITION WHEN THE AVERAGE SLOPE OF 5% HAS BEEN EXCEEDED WITHIN
THE CONTRIBUTING AREA THAT IS TO RECEIVE THE CREDIT. MAXIMUM
CONTRIBUTING FLOW LENGTHS TO THE DEVICE SHALL BE IN ACCORDANCE
WITH MDE DESIGN MANUAL.
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(B)

(©)

(D)

(E)

(F)

(6)

(H)

THE LEVEL SPREADER SHALL BE CONSTRUCTED WITH THE TOP OF THE
DEVICE AT AN EQUAL ELEVATION AT ALL POINTS ALONG THE LENGTH OF
THE DEVICE.

THE SPREADER DEVICE SHALL BE LOCATED ON THE RESIDENTIAL PROPERTY,
OUTSIDE THE BUILDABLE LOT AREA. THE DEVICE SHALL NOT CROSS
PROPERTY LINES.

THE LEVEL SPREADER MAY BE CONSTRUCTED IN ACCORDANCE WITH MDE
APPENDIX D.8. OR MAY BE CONSTRUCTED BY A 2’ WIDE BY 1.5’ DEEP
TRENCH FILLED WITH CLEAN, WASHED STONE (1.5 - 2.5” BRG PREFERRED)
LINED WITH FILTER FABRIC ON ALL SIDES AND BOTTOM OF THE TRENCH.

A DETAIL OF THE LEVEL SPREADER WITH MATERIAL SPECIFICATIONS SHALL
BE PROVIDED ON THE FINAL PLANS.

THE LEVEL SPREADER SHALL BE INSTALLED AFTER THE CONTRIBUTING SITE
HAS BEEN STABILIZED UNLESS FILTER FABRIC IS PLACED OVER THE DEVICE
IMMEDIATELY AFTER CONSTRUCTION TO DIVERT SEDIMENT FROM ENTERING
THE DEVICE. AFTER THE SITE HAS BEEN STABILIZED AND WITH THE
INSPECTOR’S APPROVAL, THE FABRIC MAY BE REMOVED.

MAINTENANCE SHALL BE PERFORMED BY THE OWNER OF THE LEVEL
SPREADER WHEN SEDIMENT IS VISUALLY APPARENT WITHIN THE STONE
VOIDS. THE PORTION OF THE STONES THAT ARE AFFECTED SHALL BE
REMOVED AND REPLACED WITH CLEAN STONE.

THE LEVEL SPREADER DEVICE SHALL BE LOCATED BOTH HORIZONTALLY
AND VERTICALLY ON THE AS-BUILT GRADING CERTIFICATE. ELEVATIONS
SHALL BE TAKEN ON THE LOW SIDE OF THE SPREADER AT THE
STONE/GROUND INTERFACE OR AT THE TOP OF THE CONCRETE LIP. SPOT
SHOTS SHALL BE TAKEN EVERY FIVE (5) FEET AND AT EACH END. THE LEVEL
SPREADER SHALL BE CONSTRUCTED TO WITHIN 6” TO 8’ OF THE DESIGN
ELEVATION TO BE CONSIDERED AS HAVING ACCEPTABLE VERTICAL
TOLERANCES.

5.2.75. Criteria For STRUCTUAL PRACTICES Specific Fypes-ofFacilities

Design criteria and operation and maintenance requirements for specific stormwater management
practices shall be in accordance with approved methodologles as specmed in the latest edition of

MANUAL and as follows ONLY AFTER ESD TO THE MEP HAS BEEN EXHAUSTED:

MDE DESIGN

A. GENERAL DESIGN CRITERIA

1. ALL FACILITIES, EITHER PUBLIC OR PRIVATE, SHALL COMPLY WITH THE MOST
RECENT EDITION OF MD-378. IF THE LIMITS AS SPECIFIED IN MD-378 ARE
EXCEEDED, THEN APPROVAL IS REQUIRED FROM THE MDE. IN SOME CASES,
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APPROVAL OF THE FACILITY BY THE MDE MAY BE REQUIRED IN ADDITION TO
HSCD APPROVAL.

A POND BUFFER SHALL BE PROVIDED FOR ALL STORMWATER MANAGEMENT
FACILITIES IN ACCORDANCE WITH THE CRITERIA SET FORTH IN THE MDE DESIGN
MANUAL. THE MINIMUM DISTANCE FROM THE END OF THE OUTLET STRUCTURE,
INCLUDING RIPRAP EXIT CHANNEL, OR EDGE OF AN UNDERGROUND FACILITY, TO
THE DOWNSTREAM PROPERTY LINE SHALL NOT BE LESS THAN 25 FEET. ALONG
OTHER PARTS OF THE FACILITY, THE MINIMUM DISTANCE FROM THE TOE OF
EMBANKMENT OR TOP OF CUT TO THE PROPERTY LINES, PUBLIC EASEMENTS,
RIGHTS-OF-WAY AND STRUCTURES SHALL BE 25°. FOR STRUCTURES ADJACENT TO
THE FACILITY WHERE THE TOP OF CUT CANNOT BE DEFINED AND THE GRADING
CONDITION ENCROACHES ONTO A RESIDENTIAL LOT, THE DISTANCE FROM THE 100-
YEAR WATER SURFACE ELEVATION WITHIN THE FACILITY OR THE EDGE OF AN
UNDERGROUND FACILITY SHALL BE 25’ MINIMUM HORIZONTAL AND TWO (2) FEET
MINIMUM VERTICAL TO THE LOWEST FLOOR ELEVATION OF A HABITABLE
STRUCTURE.

THE DESIGN OF THE CONTROL STRUCTURE SHALL INCLUDE AN ANALYSIS OF BARREL
VS. RISER CONTROL. THE TABLE IN FIGURE 5.01 CAN BE USED TO SUMMARIZE
OUTFLOW DATA FOR THE CONTROL STRUCTURE.

ANTI-SEEP COLLARS OR FILTERS DIAPHRAGMS SHALL BE USED ON ALL
STORMWATER MANAGEMENT FACILITIES AS REQUIRED BY MD-378. THE PHREATIC
LINE SHALL BE ASSUMED AS BEING 4:1 FROM THE 10-YEAR DESIGN STORM
ELEVATION.

IT IS THE RESPONSIBILITY OF THE DESIGN PROFESSIONAL TO OBTAIN THE CURRENT
EDITION OF MD-378 FROM THE HOWARD SOIL CONSERVATION DISTRICT PRIOR TO
THE DESIGN OF A STORMWATER MANAGEMENT FACILITY, AS THE MOST CURRENT
EDITION SHALL GOVERN.

CONCRETE CRADLES SHALL BE PROVIDED BASED ON SCS TR-46, “A-2" CONCRETE
CRADLE. MODIFICATIONS FOR MULTIPLE PIPES SHALL BE SHOWN ON THE DETAIL
SHEET FOR CONSTRUCTION.

CUTOFF AND CORE TRENCHES SHALL BE REQUIRED FOR ALL FACILITIES IN
ACCORDANCE WITH THE CURRENT MD-378 REQUIREMENTS. FOR THOSE FACILITIES
NOT GOVERNED BY MD-378 [WITH AN EMBANKMENT OF 4’ OR GREATER], CUTOFF
AND CORE TRENCHES MAY ALSO BE REQUIRED. THE LIMITS OF THE CUTOFF AND
CORE TRENCHES SHALL BE DETERMINED ON A CASE-BY-CASE BASIS BUT IN NO CASE
SHALL BE LESS THAN 2 FEET.

A FLOATATION ANALYSIS SHALL BE REQUIRED FOR EACH CONTROL STRUCTURE. A
FACTOR OF SAFETY OF 1.5 SHALL BE MAINTAINED FOR ALL STRUCTURES.

FOR PONDS WITH MAINTENANCE BENCHES, ALL STORM DRAIN OUTFALLS SHALL BE

LOCATED BEYOND THE BENCH. THE BENCH MAY BE ELEVATED TO ALLOW FOR THE
PIPE CROSSING WITH A TWO (2) FOOT MINIMUM COVER OVER THE PIPE.
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10.

11.

FOR PONDS WITH PERMANENT POOLS, PROVIDE A HOOD, INVERTED ELBOW OR
OTHER DEVICE OVER THE LOW FLOW ORIFICE OPENING TO PREVENT OILS AND OTHER
FLOATABLE OBJECTS FROM LEAVING THE POND DURING LOW FREQUENCY STORM
EVENTS. THE HOOD SHOULD EXTEND AT LEAST 12 INCHES BELOW THE SURFACE OF
THE PERMANENT POOL. ADEQUATE CLEARANCE SHALL BE PROVIDED BELOW THE
INVERTED ELBOW TO AVOID BLOCKAGE (MINIMUM ONE (1) FOOT).

IF IT CAN BE INCORPORATED INTO THE DESIGN, THE ELBOW OR HOOD SHOULD DRAW
FROM THE BOTTOM 1/3 OF THE PERMANENT POOL TO PROVIDE FOR A COOLER
DISCHARGE AND TO MINIMIZE THE EFFECTS OF THERMAL POLLUTION.

MAINTENANCE

(A) A 12-FOOT WIDE LEVEL AREA SURROUNDING THE FACILITY PROVIDING
DIRECT VEHICULAR ACCESS TO THE MAINTENANCE BENCH SHALL BE
PROVIDED (LEVEL MEANS 3% OR LESS CROSS-SLOPE). THIS REQUIREMENT,
THAT THE ACCESS AREA SURROUND THE FACILITY, MAY BE REDUCED TO A
MINIMUM ONE-HALF OF THE FACILITY ONLY IF A TURNAROUND AREA IS
PROVIDED NEAR THE EMBANKMENT AREA SUFFICIENT FOR MAINTENANCE
VEHICLE MOBILITY (MINIMUM S1ZE 30° X 30°).

()  THE MAXIMUM ALLOWABLE ACCESS GRADE SHALL BE 10% ON GRASS AND
12% WITH CRUSHED STONE OR OTHER REINFORCED SURFACE.

(C) THE MINIMUM ALLOWABLE ACCESS EASEMENT WIDTH SHALL BE 20 FEET.
AT LEAST 12 FEET MUST BE CLEAR FOR VEHICULAR PASSAGE WITHOUT
RIDING ON PATHWAYS UNLESS THE PATHWAY SECTION WILL ACCOMMODATE
THE MAINTENANCE VEHICLES.

(D) AN ON-SITE STOCKPILE AREA SHALL BE PROVIDED IN PROXIMITY TO THE
MAINTENANCE ACCESS FOR TEMPORARY DRYING OF CLEANED OUT
MATERIAL FROM THE POND BASIN. |IT SHALL NOT BE LOCATED WITHIN NON-
TIDAL WETLANDS AND/OR SAVED TREE AREAS. THE COUNTY RESERVES THE
RIGHT TO REQUIRE MITIGATION OF WETLANDS AND/OR TREE SAVE AREAS
THAT ARE DISTURBED DUE TO PLACEMENT OF THE ON-SITE MATERIAL.

IN LIEU OF PROVIDING AN ON-SITE STOCKPILE AREA, CLEANED OUT
MATERIAL MAY BE TRANSPORTED OFF-SITE TO AN APPROVED STOCKPILE
AREA. A NOTE TO THIS EFFECT SHALL BE PROVIDED ON THE PLANS AND
INCLUDED IN THE OPERATION & MAINTENANCE SCHEDULE REQUIRED TO BE
PLACED ON THE PLANS.

FENCING

COUNTY POLICY IS NOT TO FENCE STORMWATER MANAGEMENT FACILITIES EXCEPT
AS DETERMINED BY THE DIRECTOR OF THE DEPARTMENT OF PuBLIC WORKS AND
THE CHIEF, DEVELOPMENT ENGINEERING DIVISION. AT THE OPTION OF THE
DEPARTMENT OF PuBLIC WORKS OR THE DEPARTMENT OF PLANNING &
ZONING/DEVELOPMENT ENGINEERING DIVISION, FENCES OR LANDSCAPING MAY BE
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12.

REQUIRED WHEN A STORMWATER MANAGEMENT FACILITY IS ADJACENT TO
SIDEWALKS, PATHWAYS, SCHOOLS, PLAYGROUNDS OR WHEN OTHER EXTENUATING
CIRCUMSTANCES PREVAIL. MAINTENANCE OF THE FENCE OR LANDSCAPING SHALL
REMAIN WITH THE PROPERTY OWNER AND NOT WITH THE COUNTY UNLESS
OTHERWISE AGREED TO.

GEOTECHNICAL REQUIREMENTS

(A) SOIL BORING INFORMATION SHALL BE OBTAINED FROM A MINIMUM OF TWO
BORINGS ALONG THE CENTERLINE OF THE EMBANKMENT, ONE OF WHICH
SHALL BE AT THE CONTROL STRUCTURE OR BARREL AND THE OTHER ONE AT
THE EMERGENCY SPILLWAY, WITH AN ADDITIONAL BORING IN THE POOL
AREA (MINIMUM TOTAL OF THREE BORINGS REQUIRED). THIS CAN BE DONE
BY EITHER STANDARD PENETRATION TESTING OR TEST PITS.

(B) PROVIDE SETTLEMENT ANALYSIS OF EMBANKMENT SLOPE FOR BOTH
CONSTRUCTION AND RAPID DRAW DOWN CASES WHEN DEEMED NECESSARY
BY THE APPROPRIATE DESIGN PROFESSIONAL.

©) BEARING STRENGTH (NUMBER OF BLOWS), SHALL BE REQUIRED FOR
EMBANKMENT FOUNDATION BORINGS ONLY.

AB. Retention Ponds — Wet Basins (P-2 WET POND, P-4 MULTIPLE POND, P-5 POCKET POND)

Additional requirements for designs in Howard County consist of the following:

1.

A forebay with a volume of 363 cft per acre of impervious cover within the
drainage area shall be located at each inlet to the facility. This volume shall be in
addition to the design storage volume required. The forebay may be located
within the permanent pool area at the entrance to the facility. The required
forebay volume shall not be included in the WQv required for sizing the
permanent pool.

A maintenance bench shall be provided 1 foot above the normal pool elevation
suitable for access for maintenance and emergency vehicles to serve as a safety
feature. The bench shall have a minimum slope of two (2) percent toward the
normal pool. The bench shall be 12° minimum width and may require
stabilization with 6” of CR-6 or other accessible material as the vehicle access
road leading to the outfall, inlet structure and forebay only. All other areas of the
bench shall be stabilized with vegetation. Stabilization requirements shall be at
the sole discretion of the county.

For wet ponds deeper than two (2) feet, an underwater bench shall be provided
extending five (5) feet into the normal pool. The bench shall be flat or up to a two
(2) percent grade and shall be 6 to 1’ below the normal pool elevation and extend
around the entire perimeter of the pool. This bench shall be planted with wetland
vegetation to act as a physical barrier restricting access to the pool.
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BC.

All wet ponds shall have drains located at or near the outlet structure with the
valve stem anchored to the control structure and extending to the top of the riser
for maintenance access. The drain shall be adequately sized to drain the pond
within 24 hours under normal flow conditions.

For ponds with a micropool, the micropool shall be located at the control
structure.

Maintenance Requirements

@) Removal of sediment when accumulation exceeds 50% of the design
storage volume. In forebays, removal of sediment when the accumulation
exceeds 50% of the forebay volume.

(b) Removal of accumulated paper, trash and debris as necessary.

(© Vegetation growing on the embankment top and faces of the forebay or
basin is not allowed to exceed 18 inches in height at any time.

(d) Annual inspection and repair of the structure.

(e Corrective maintenance is required any time a forebay does not drain
within 60 hours (i.e., no standing water is allowed unless designed for).

U] Maintenance of pond landscaping shall include replacement of dead or
dying vegetation, as necessary.

Extended Detention Ponds - WET (P-1 Micro-pooL ED PonD, P-3 WET ED PoND, W-2

ED WETLANDS) OR DRY

Additional requirements for designs in Howard County consist of the following:

1.

For extended detention ponds, the one-year frequency storm shall be detained for
24 hours. In essence, the detention time will be the difference between the center
of mass of the inflow and outflow hydrographs. In the event that the analysis
using the USDA-NRCS TR-20 computer hydrograph routing gives results that do
not yield a 24-hour time difference, the county will consider that extended
detention has been provided if the design methodology has been followed and the
resulting detention time is no less than 18 hours. For Class 11l and IV waterways,
the time difference shall be no less than 10 hours and no more than 12 hours.

The desirable minimum size of the low flow orifice shall be 3 inches. The
absolute minimum orifice size shall be 1-1/2 inches with the appropriate orifice
protection. The minimum diameter of the low flow pipe shall be 6 inches.

A forebay with a volume of 363 cft per acre of impervious cover within the
drainage area shall be located at the inlet to the facility. This volume shall be in
addition to the design storage volume required. The required forebay volume
shall not be included in the required extended detention volume.
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4. A safety bench 5 foot wide shall be placed one (1) to 1.5 feet below the designed
Cpv control elevation. THE 5 FOOT SAFETY BENCH SHALL ALWAYS BE PROVIDED
WITHIN THE MICRO-POOL AREA. The safety bench shall not be required for basins
with extended detention depth averaging less than two (2) feet across the floor.

5. FOR MICRO-POOL AND ALL SHALLOW FACILITIES, A MAINTENANCE BENCH SHALL BE
PROVIDED TO THE CONTROL STRUCTURE AND FOREBAY SUITABLE FOR ACCESS FOR
MAINTENANCE AND EMERGENCY VEHICLES TO SERVE AS A SAFETY FEATURE. THE
BENCH SHALL HAVE A MINIMUM CROSS SLOPE OF TWO (2) PERCENT TOWARD THE
NORMAL POOL. THE BENCH SHALL BE 12’ MINIMUM WIDTH AND MAY REQUIRE
STABILIZATION WITH 6” OF CR-6 OR OTHER ACCESSIBLE MATERIAL AS THE VEHICLE
ACCESS ROAD LEADING TO THE OUTFALL, INLET STRUCTURE AND FOREBAY ONLY.
ALL OTHER AREAS OF THE BENCH SHALL BE STABILIZED WITH VEGETATION.
STABILIZATION REQUIREMENTS SHALL BE AT THE SOLE DISCRETION OF THE
COUNTY.

56. Maintenance Requirements
@ Removal of sediment when accumulation exceeds 30% of the design
storage volume. In forebays, removal of sediment shall occur when the
accumulation exceeds 50% of the forebay volume.

(b) Removal of accumulated paper, trash and debris as necessary.

(© Vegetation growing on the embankment top and faces is not allowed to
exceed 18 inches in height at any time.

(d) Annual inspection and repair of the structure.

(e Corrective maintenance is required any time an extended detention basin
does not drain within 60 hours (i.e., no standing water is allowed).

()] Corrective maintenance is required any time the forebay does not drain
down completely within 60 hours (i.e., no standing water is allowed).

(9) Maintenance of pond landscaping shall include replacement of dead or
dying vegetation, as necessary.

€D. Detention Ponds — Dry Basins

1. Access shall be provided to the bottom of the pond at the control structure and to
the forebay.
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DE.

2. A forebay with a volume of 363 cft per acre of impervious cover within the
drainage area shall be located at the inlet to the facility. This volume shall be in
addition to the design storage volume required.

3. The bottom of the dry detention facility shall be at least 4 feet above any
groundwater. Underdrain systems shall not be permitted which are used to drain
groundwater from under the facility to meet this requirement.

4. Maintenance Requirements

@) Removal of sediment when accumulation exceeds 30% of the design
storage volume. In forebays, removal of sediment shall occur when the
accumulation exceeds 50% of the forebay volume.

(b) Removal of accumulated paper, trash and debris as necessary.

(© Vegetation growing on the embankment top and faces is not allowed to
exceed 18 inches in height at any time.

(d) Annual inspection and repair of the structure.

(e Corrective maintenance is required any time the forebay does not drain
down completely within 60 hours (i.e., no standing water is allowed).

U] Maintenance of pond landscaping shall include replacement of dead or

dying vegetation, as necessary.

Underground Facilities — Private Only F-2 UNDERGROUND SAND FILTER, UNDERGROUND

QUANTITY CONTROL

Underground facilities are defined as the use of attenuation pipes, structures or other
structural measures used to provide stormwater management andlor—water—guality

underground,

Underground stormwater management facilities shall be required to meet the following
criteria:

1. Design Requirements

@ Delineate the outfall or downstream storm drainage system.

(b) Delineate the extent of the underground facility. Label manhole locations
allowing access for maintenance. An access manhole shall be provided at
all corners and for each underground attenuation pipe. Access shall be
outside of traveled areas and behind curb lines.

(©) Show the 100-year ponding and/or safe overflow pathways.
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(d)
(€)

(f)

(9)
(h)
(i)

)
(k)

(M
(m)

(n)

(0)
()
()

()

(s)

Show all utilities and maintain a 5’ horizontal minimum distance away
from the utilities and a 10’ clearance from all utility casements.

Provide crossover connector pipes between storage pipes.

Provide a profile of the entire system with inverts, pipe sizes, pipe type
and slopes indicated. A 0.5% slope is preferred in the attenuation facility
to allow for positive drainage, however, a 0% slope is satisfactory.

Provide a 10-year Hydraulic Grade Line through the facility.

Provide details of the controls used for attenuation.

Provide a minimum of 48” diameter pipes for storage for ease of
maintenance and inspection.

Provide gauge and corrugation size for metal pipes.

All access points shall be vented and be wide enough to accommodate
maintenance personnel with breathing equipment.

Provide cross sections and plan view.

Provide watertight joints at all pipe connections (for reinforced concrete
pipe, ASTM C-361, Rubber Gasket Pipe).

Provide a note on plan that all debris is to be kept out of the facility during
and after construction.

Retention underground shall not be permitted.
Infiltration trenches shall not be allowed below the attenuation pipes.

The low-flow opening on the control structure must be protected with a
trash rack.

All metal surfaces shall be galvanized and painted with two coats of
battleship gray paint or equivalent.

The control structure shall be composed of the same material as the pipe
attenuation facility.

Computations

(@)

Provide all structural computations and information for non-standard
structures or modified structures.  Computations shall include all
reinforcing steel, span widths and other structural information necessary to
determine loading factors. Structures must be designed to handle H-20
loading. The structural computations must be signed and sealed by an
appropriate design professional licensed in the State of Maryland.
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(b) Anti-floatation analysis is required to check for buoyancy if the facility is
located within groundwater as stipulated by the soil borings. Anchors
shall be designed to counter buoyancy by at least 1.5 factor of safety.

(© Inlet capacity computations for underground facilities must be shown that
inlets are capable of handling the design storm use in the underground
facility.

(d) The low-flow opening on the control structure must be protected with a
trash rack computed as 3 times the area of the opening.

(e) Provide HGL computations and consider tailwater conditions if
applicable.

3. All underground facilities shall have a pretreatment device to minimize
sedimentation within the facility. The pretreatment device shall be cleaned as
deemed necessary by manufacturer’s recommendations or as specified on the
required Operation & Maintenance Schedule. The underground facility shall be
maintained in accordance with the specified Operation & Maintenance Schedule
accordingly.

EF. Stormwater Management Retrofits

Stormwater management retrofit of any existing facility which is to be used to improve
the management or treatment of stormwater runoff shall meet the following requirements:

1. For new development and redevelopment, stormwater management retrofits of
any existing facility shall comply with the requirements of Sestien5-221-6f this
design manual.

3. For capital projects, stormwater management retrofits used to address the negative
and inefficiencies of facilities designed in accordance with previous design standards,
or new facilities used to improve stormwater management quantity or quality in
watersheds where no facilities were previously utilized, the facilities shall be
designed to meet as-much-of the-applicable-design-standards-as-pessible-ESD TO THE
MEP. The Department of Public Works shall determine the scope, intent and design
standards of the work to be performed. Plans and computations shall state the intent
of the retrofit design and show through descriptions, calculations, drawings or other
information that the intent has been met to the maximum extent practical.
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5.3 PLATS AND PLANS
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5.3.1

5.3.2

Plats

All subdivision plats shall clearly indicate easements, lots and parcels, which are dedicated for
stormwater management facilities and their access roads. A note shall be provided in the general
Notes on the plat indicating how stormwater management has been provided fer.

Stormwater Management Plans and Computations

The stormwater management documents shall contain supporting computations, drawings and
sufficient information describing the manner, location and type of measures in which stormwater
runoff will be managed for the entire development. The appropriate checklist shall be used to
develop the stormwater management documents and shall be submitted with the construction
drawings. The current checklists can be obtained from the Department of Public Works and/or
the Department of Planning & Zoning/Development Engineering Division.

5.3.2.A REVIEW AND APPROVAL OF STORMWATER MANAGEMENT PLANS

54.1

FOR ANY PROPOSED DEVELOPMENT, THE OWNER/DEVELOPER SHALL SUBMIT MULTI-STEP
STORMWATER MANAGEMENT PLANS TO HOWARD COUNTY FOR REVIEW AND APPROVAL. EACH
PLAN SUBMITTAL SHALL INCLUDE THE MINIMUM CONTENT SPECIFIED IN THE HOWARD COUNTY
CODE.

HOWARD COUNTY MAY GRANT AN ALTERNATIVE COMPLIANCE BY VARIANCE OR WAIVER TO
THE STORMWATER MANAGEMENT CRITERIA IN ACCORDANCE WITH THE GUIDELINES SET FORTH
IN THE HOWARD COUNTY CODE SECTION 18, SUBTITLE 9.

MAINTENANCE AND INSPECTION

Maintenance
Maintenance shall be according to the provisions specified in the current edition of the Maryland

Stormwater Design Manual, Volumes | & Il and this design manual for each specific type of
stormwater management system.
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5.4.2 Inspection

A. Inspection Schedule and Reports

1. The developer shall notify the county at least 48 hours before commencing any
work in conjunction with the stormwater management plan and upon completion
of a project when a final inspection will be conducted.

systems—to—ensure—comphiance—with-the—approved-plans-=REGULAR INSPECTIONS
SHALL BE MADE AND DOCUMENTED FOR EACH ESD PLANNING TECHNIQUE AND
PRACTICE AT THE STAGES OF CONSTRUCTION SPECIFIED IN THE DESIGN MANUAL BY
HOWARD COUNTY, ITS AUTHORIZED REPRESENTATIVE, OR CERTIFIED BY A
PROFESSIONAL ENGINEER LICENSED IN THE STATE OF MARYLAND. AT A MINIMUM,
ALL ESD AND OTHER NONSTRUCTURAL PRACTICES SHALL BE INSPECTED UPON
COMPLETION OF FINAL GRADING, THE ESTABLISHMENT OF PERMANENT
STABILIZATION, AND BEFORE ISSUANCE OF USE AND OCCUPANCY APPROVAL.

3. Written inspection reports shall include:
@) Date and location of the inspection;

(b) Whether construction was in compl