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Preamble

This document is a collection of Carroll County’s current applicable, locally developed,
administrative policies and standard designs used in implementation of Chapter 191 of the Code
of Public Local Laws and Ordinances in Carroll County.

In accordance with my conversation with Steward Comstock at MDE ! this is a supplement to
the 2000 Maryland Stormwater Design Manual Volumes I & I, rather than an appendix.

This supplement organizes our local information into a whole that should help streamline the
design, review and approval process.

,/;‘.

Martin B. Covington III, P.E., CFM
Stormwater Management Engineer

! Comstock, Stewart, Maryland Department of the Environment, Program Compliance, September 26, 2005,
Personal Communication



RESOLUTION NO. 17459 Lo -/0

Stormwater Management Supplement

WHEREAS, The County Commissioners of Carroll County, Maryland, a body corporate and
politic of the State of Maryland, are authorized to adopt, and from time to time amend, revise,
rescind or change provisions of ordinances and resolutions; and

WHEREAS, by Ordinance No. 2010-05, the County Commissioners adopted certain
revisions to Chapter 191, Stormwater Management, of the Code of Public Local Laws and
Ordinances of Carroll County which has resulted in the need to amend the corresponding
Supplement to the 2000 Maryland Stormwater Design Manual Volumes I & IL

NOW, THEREFORE, IT IS HEREBY RESOLVED that effective immediately the
Supplement to the 2000 Maryland Stormwater Design Manual Volumes I & 1I, dated July 2010 is
approved and adopted and shall be applicable to all pending projects and plans unless such
application is waived by the Carroll County Bureau of Resource Management for good cause.

RESOLVED this & 7% day of . 2010.

4 COUNTY COMMISSIONERS OF
CARROLL COUNTY, MARYLAND
a body corporate and politic

of the State of Maryland

ﬂllaw Gouge, President ;

ATTEST:

athryn /. Rausche be g,County Clerk |

/

!
/A{ (SEAL)

Michael D. Zimmer, Sej etary

Approved for legal sufficiency:

QW@Q&W@

Terri A. Jones
Deputy County Attorne

h:\atiorneytresolutions\environmenta NS WM-2010



STORMWATER MANAGEMENT PLAN REVIEW CHECKLIST

NOTES:
1. All page numbers referenced are in the Carrolir®y Supplement to the 2000
Maryland Stormwater Management Design Manual Ma&3040 as amended
(the Supplement).
Check each blank or place N/A as appropriate.
Submit completed checklist, signed by the resjda professional engineer or land
surveyor with each phase.
4. A narrative responding point by point to eactmoeent is required with each re-
submission of the plans during each phase.

w N

ENVIRONMENTAL SITE DELINEATION (ALL PLANS)
1. Environmental Site Delineation completeddcordance with Chapter 103, Article IV
of the Code.
2. Environmental Site Delineation Requirermé&tiecklist filled out and submitted.
(Current copies are available at Carroll County &owment website. See “Bureau of
Development Review, Checklists and Forms”.)

Signature and date by responsible professional engineer or land surveyor as appropriate
Noteto responsible professional: You are certifying that the Environmental Site
Delineation matchesthefield conditions.

CHAPTER 191 CONCEPT PLAN PHASE. APPLIESTO ALL PLANS

1. Approved Environmental Site Delineatiod approval letter included.

2. Features Shown on Concept Plan

a. From Environmental Site Delineation
______100-year floodplain (FEMA and ultimate deveigmt county floodplains)
Wetlands
Streams and watercourses on or adjaceng fordiperty
Forest Boundaries
25% Slopes
Existing water impoundments on or adjacetiiégoroperty and any associated
dam breach inundation areas
_____ Erodible soils
______ Sensitive Areas to be protected
b. From Field Work
______ The location of infiltratable areas using sloils testing procedure on pages 43
and 44

c. From Concept Design
All proposed impervious areas (buildingadways, parking, sidewalks, etc.)
utilities and other site improvements
Proposed limits of disturbance
Location of all points of stormwater disg@mto natural watercourses or off-
site (see pages 42a and 42b)
Location and site of ESD techniques andtipes: Preliminary sizing must be
done using the curve number reduction method ipha of the Manual




3. Stormwater Management narrative (nohermptan sheets) that supports the conceptual
design and outlines how Chapter 191 of the Codublic Laws will be addressed by
the use of planning techniques, ESD and nonstraighwactices to the maximum
extend practical (MEP) thus reducing or eliminatihg need for structural SWM
facilities. In order of priority, either explain wathe following techniques and ESD and
non-structural practices will be employed to meatNE requirements or why they
cannot be used on the project.

a. Planning Techniques

Preserving and protecting natural resources

Conserving natural drainage patterns

Minimizing impervious areas

Reducing runoff volume

Limiting soil disturbance, mass grading anchgaction

Clustering development

Maintaining 100% of the predevelopment growetéwrecharge volume.

______ Other — Specify
b. ESD Practices

All houses disconnected by use of rooftomff credits (grading or drywells)
see pages 24-31
Open section roadways disconnected by fusenorooftop runoff credits or
sheet flow to conservation areas (wide shouldes)sges 32-36
c. Micro scale (non-structural) practices
Grass swales (see pages 42i-42p)
Landscape infiltration
_____ Other — Specify
d. Conceptual phased erosion and sediment dentro
_____Integrated into the SWM strategy.

4. Certifications

a. Narrative plans supporting documentatiwh fdled out Environmental Site
Delineation and concept portions of the checklgnad and sealed by the licensed
professional engineer or land surveyor that ishiarge of the work.

b. All items in 4a included in submission

Signature and date by responsible professional engineer or land surveyor as appropriate

CHAPTER 191 PRELIMINARY PLAN PHASE. APPLIESTO: PRELIMINARY
PLAN(SUBDIVISION PLANS), FINAL PLAN (SITE PLANS)
1. Concept Plan Approvals
_____ Concept Plan SWM approval letter included
Concept Plan Sediment Control approvtréncluded
_____Allinformation from concept phase irdsd
2. Construction Plans
Final site layout with exact impervi@aisas
Existing and proposed topography (2 ftt@ors minimum) including the area
necessary to perform the downstream analysis fgyqeed SWM facilities.
Easements for stream and forest budiedsfloodplains
Plan view with proposed grading for all ESBnning techniques, treatments,
and non-standard and standard practices




Publicly maintained facilities
No slopes greater than 4:1
Stormwater parcels
Access road, in fee, to public rgeved and graded to use-in-common
driveway standards 12’ wide, 4:1 side slopes, 17&imum grade.
Strip at least 20 ft. wide.
3. Phased erosion and sediment control plan
______ Overlay plan showing all temporary erosiad sediment control measures and
permanent ESD and structural stormwater managemeasures.
______Anoverall sequence of construction phasedatch the plan. If SWM facilities
are used for sediment control the sequence muesergfe but not duplicate the
sequence for the SWM facility.
Limits on earth disturbance.
_____ Protection of natural resources
4. Report
a. Hydrologic Mapping for Erosion & Sediment (E&Spntrol and Stormwater
Management
Vicinity Map
Drainage Area Maps
_____ Existing (Pre-development) conditions wtitthe of concentration (tc)
paths shown
______Interim (Phased sediment control) conditwib time of concentration
(tc) paths shown
_____ Proposed (Post-development) conditions witk bf concentration (tc)
paths shown
______ Topography (two foot contours)
Soil types
Land use
Location of geotechnical testing
Clearly delineated drainage areas to easinplig technique, ESD non-
structural and structural practice and to eachnsewdli control practice at
each phase of construction as well as all dischaoggs.
b. Hydrology, Hydraulics and Interim (E & S) andfranent SWM volumes.
_____ Use TR-55and TR-20
SWM volume Calculations for all plannieghniques, ESD and
nonstructural practices performed in accordanch thieé Curve Number
Reduction Method in Chapter 5 of the Manual
Interim SWM (E&S) volume calculations &ach phase of construction.
Quantity Control (@) provided at all discharge points
Stable outlets at all discharge pointslaiteses
SWM Volume calculations for structuraagtices
_____ Recharge (Re
___Water Quality (WQ
Channel Protection ()P

Quantity Control () achieved at all discharge points (TR-55 &
TR-20)



c. Geotechnical Investigation
Soil Investigation — Infiltration/Rechargeilities must have a double-
ring infiltrometer test and sieve analyses perfatraea proposed
bottom elevation and a sieve analysis performedftt below the
proposed bottom elevation of the technique, pradaiicfacility
Soil Investigation performed and certifiedccordance with the Carroll
County Soils Testing policy for Proposed InfiltatiRecharge Facilities
(pages 43 & 44)

d. Stormwater Management Narrative (part of th@regnd not on the plan sheets)
that supports the preliminary design, describes B®® has been used to the MEP
and justifies any proposed interim (E & S) or pemera structural stormwater
management measures necessary to meet the requisssh€hapter 191 or protect
public health and safety, the environment or doveash properties from flooding.

5. Certifications
______a. Narrative, plans, supporting documentadiad filled out Environmental
Site Delineation, Concept and Preliminary portiohghis checklist signed and
sealed by the licensed professional engineer drdarveyor that is in charge of the
work
_____ b. Allitems in 5a included in the subnossi

Signature and date by responsible professional engineer or land surveyor.

CHAPTER 191 FINAL PLAN PHASE. APPLIESTO: FINAL PLAN(SUBDIVISION
PLANS), MYLAR APPROVAL (SITE PLANS)
1. Preliminary Plan Approvals
a. Preliminary (Subdivision) or Final (Sitdan SWM approval letter included
b. Preliminary (Subdivision) or Final ($iEan Sediment Control approval letter
included.
c. All information from Preliminary phaselnded.
2. Finalized phased (E&S) plans from Preliminargaading to COMAR 26.17.01.05
3. Finalized Stormwater Management Plans as fotlows
a. All proposed improvements includingatoans of buildings, structures,
impervious surfaces, storm drainage facilities alhdrading.
b. All easements and rights-of-way
c. Structural and construction detailsudrtlig representative cross-sections for
all components of the proposed drainage systemsterms and SWM facilities.
d. An overall sediment control sequenasoastruction and detailed individual
sequence for each interim or permanent ESD prad#&chnique or nonstructural
or structural SWM facility.
e. An overall site table with total siteartotal disturbed area, new impervious
and total impervious area.
4. Vicinity Map:
Bench mark described and location shown.
5. Drainage area map:
a. Shown on plans, conforms to approved shagfbmitted with hydrology
meeting applicable standards.
b. Storm drainage desigust correspond to the Drainage Area Map.




c. One hundred percent (100%) pick up amdey@ance of the SCS method 10-
year storm runoff to the facilities must be demmatstd at each drainage area
boundary shown on the Drainage Area Map. Noted% pick up of the rational
method runoff is equivalent to 100% pick up of 8€S method. (See pages 53-
54)

d. Commercial Entrances designed per pagaad52

6. Stormwater management plan:

a. Coordinates for all stormwater managerB&m practices and facilities shall
be based upon the Maryland Coordinate System, Namibrican Datum of
1983/99.

b. Elevations and topographic informationlisbh@ based upon the North

American  Vertical Datum of 1988 (NAD 88).

c. Existing and proposed ground (two-tmsttours):

Proposed contours on pond embankmentsdoemly spaced at

indicated slope.

Emergency spillway.

d. Soil Investigation locations shown (mmam of two required. See SCS MD-
378 for pond requirements and this Checklist, $actd for infiltration
requirements.

e. Stabilization indicated.

f. Barrel outlet and outlet protectiorufme pool is preferred). See pages 42b, c
& d and 76.

g. Property lines, property owner’'s name lat number or liber/folio.

h. Slopes and elevations.

I. Stationing along embankment.

j. Scale.

k. Forty-two inch fence and gate (maydugiired).

I. Access road — swing gate requiredeited).

m. Existing and proposed easements showri$sandard Language for
Floodplain and Stormwater Easements,” pages 2-6).

n. Publicly maintained facilities:

No loose rip-rap exposed.

Access road, in fee, to public road, paved, graded to use-in-common
driveway standards (12 feet wide — 17% slope mamimB8% cross
slope and 4:1 grading — 20’ strip minimum)

7. Principal Spillway Profile:

a. Existing ground.

b. Proposed ground (slopes, top width).[g78

c. Cutoff trench (minimum 4-foot bottom] Elopes, 4-foot depth).

d. Impervious core (top width, top eleva}ieup to 10-year storm.

e. Concrete riser:

No barrel pipe exposed.

Riser set back into the embankment toitkerhajor opening.

15-inch minimum barrel.

12-inch minimum low-flow pipe with orificéscated inside riser.

f. Trash rack — anti-vortex device showrBE8].

g. Riser base shown.

h. Low flow structure (diameter class, tytp&sh rack, filter).
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i. Concrete barrel (diameter: ASTM C-361,gtlen slope, saturated length —
specify ASTM C361 and class).

J. Phreatic line at 4:1.

k. Anti seep collars [378.7] must be a mummtwo-foot projection beyond
concrete bedding:

Minimum — maximum spacing.

Size (design computations submitted).

Located primarily within saturated zone.

Note indicating location two-foot from piint.

Preformed joint filler specified.

[ Publicly maintained facilities:
Embankment and pond side slopes no grikaterd:1.
m. Outlet protection shown — details cressrenced.
n. Elevations:
Emergency spillway (dotted line at crest).
1.0 feet of freeboard below settled top of dauilt with emergency
spillway, to 100-year WSEL.
2.0 feet of freeboard below settled todash, without emergency
spillway, to 100-year WSEL.
3.0 feet of freeboard below sump in roacerneta County road serves as
the embankment, to 100-year WSEL.
Riser crest.
Design storms water surfaces shown.
Inlet and outlet pipe elevations (low-fldvarrel).
Embankment side slopes specified.

8. Emergency Spillway Profile [378-5-14]:

a. Existing ground (spillway in cut) — level sectiowalsilization (armor: gabions,
riprap, etc.) required for spillways which will carstorms more frequent than
10-year storm.

b. Disturbed ground (spillway in fill) — ematispillway armored (gabions or
riprap).

c. Inlet, control, and outlet sections dlés, elevations).

d. Slopes.

e. Flow quantity and velocity.

f. Limits of channel protection.

g. Adequate outfall.

h. Minimum one-foot of freeboard betweenlegttop of dam and emergency
spillway design storm (usually 100-year).

9. Profileof Dam Along Centerline (as stationed on plan):

a. Top of dam (constructed and settled shvaimelevations).
b. Emergency and principal spillways stattbn

c. Existing ground — top of dam must extenelxisting ground.
d. Proposed ground line within pond.

e. Impervious core to 10-year storm.

f. Cutoff trench.

g. Horizontal control.

10.  Soail Investigation:

A minimum of one (1) soil test in the centerlinetlke embankment and one (1)
soil test in the pond area. The soil test in theterline of the embankment must extend
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to the bottom of the core trench. The soil clasatiobn must be determined and a
standard penetration test performed. Infiltratitatilities must have double-ring
infiltrometer tests and sieve analyses performed ptoposed bottom elevation and a
sieve analysis performed four feet below the preddsottom elevation of the facility.
Soil investigation performed and certificaccordance with the “Carroll County
Soils Testing Policy for Proposed Infiltration/Ractje Facilities” (pages 43 and
44).
11. Detailsto be Shown on Plan:
a. Riser:

Riser base (length, width, thickness shown

Dimensions from riser crest to barrel &-ftow pipe shown.

Vertical angles between barrel & risewn-flow pipe & riser specified.

Horizontal angle between barrel & low-flpipe specified.

Standard notes and dimensions.

Reinforcing steel detalils.

All holes in riser or weir wall to be frathwith additional reinforcing

steel.

b. Anti-seep collar.

c. All flows enter stormwater management pgotidough drop structures and
pipes. (See pages 69-78)

d. Storm drain pipes entering ponds mustigié with sealed joints up to the
elevation of the higher of the emergency spillwaytap of riser.(see pages
69-78)

e. Pipes outfall at bottom of stilling lmagilunge pool or forebay. End treatment
is concrete headwalls (DPW Roads and Storm Draiti3) §see pages 69-78)

f. Underdrained plunge pools/forebaydlatipe outfalls.(see pages 69-78)

g. Conveyance channels designed with minimuinside slopes, profiles, and
cross sections shown (DPW Road and Storm Drairs 7).
h. Pipe bedding for concrete pipes. Se€SIRechnical Release 46
i. Dewatering device detail. See page 77.
J. Fence crossing detail.
k. Trash rack & anti-vortex device:
1.1 slope.
Minimum #4 rebar at 6-inches on center.
Five foot span or greater — double cerdepbuse #6 rebar throughout.
Welding detail/trash rack detail.
Trash racks hot dipped galvanized afteidaton & prior to installation
Trash racks anchored to riser
Access provided through trash rock
|. Emergency spillway typical cross-saudi
Rip-rap armor from centerline of dam to batkevel section if 10 year
storm discharges through. If on fill armor to exigtground (adequate
outfall)
All rip-rap choked with topsoil and seedad enulched.
12.  Construction Specifications[378-15-19]:
a. Site preparation.
b. Earth fill (embankment, core/cutoff):
Compaction: 95% of AASHTO T-99 or equivile
Core & cutoff trench: use type GC, SC, 6HCL material.
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c. Structural backfill.
d. Pipe conduit.

e. Concrete — meets minimum MD SHA requam®is) mix #6.

f. Stabilization.
g. Fence.
h. Filter cloth.

.
S

Gabions (PVC coated).
Stormwater management sequence ofrcmtisin:
(located on Plan sheet showing the fadlity.
Give the certifying professional engineer'sand surveyor’'s name and
telephone number.
State all steps of construction and whenretiggneer must be contacted
and inspection performed prior to further work.
No water may be allowed into the facility inall buildings are
constructed, the entigrainage area to the facility is paved or suppgrti
a 2" stand of grass and the certifying engineerihggected and given
his approval.
Broken into two phases; sediment controlsiodnwater management.

. Inspection table:

Give the certifying professional’s name teldphone number.

Include all steps that must be inspectegicoordance with Chapter 191
of the Code of Public Local Laws and Ordinance€aifroll County.
Include blocks for signature and date elh @spection step.

Table corresponds to stormwater manageragoesce of construction.
Broken into two phases, sediment contrdlstormwater management.

13. Stormwater Management Table for each ESD Practice, Non-structural and
Structural SWM Facility:
a. Facility ownership and maintenance nesipdity.
b. Structure classification, MD-378 dam &¥y B, or C or non MD-378 dam or

ESD technique or non-structural practice. Is theaain the danger reach
protected from future development? Will it remainetsame structure
classification?

Drainage area to the ESD practice, troetaral or structural SWM facility
(in acres). Small scale drainage area map (withrdboates) shown next to
table.

Impervious area to the ESD techniqueoorgiructural or structural SWM
facility (in acres)

Height and top width of any embankment.

Watershed name and receiving streamitizion.

Levels of stormwater management reqanedprovided along with
associated storage volumes and water surface elesdRe, WQ,, CR,, Quo,
Q100-

North and east coordinates of the cehtvtbthe ESD practice, non-structural
or structural SWM facility.

14.  Certifications: (page 21)
a. Plans, signed and sealed by the licensédspional engineer or surveyor as
appropriate that is in responsible charge of thekwo
b. Developer certification signed.
c. As-built certification block on the plans



15.
16.
17.

18.

Pond Summary Sheet (M D-14)

Right-of-Way Plats

M aintenance Schedule (owner responsibility or public owner ship)
(see pages 11-20)

Computations Required as Part of Plan Submission:

a.Hydrology

10-year management provided.
100-year storm for dam/breach/emergendiyvagi

Storm drain systems "pick up" and conteylt0-year storm to the

facilities. (see pages 47-53)

b. Hydraulics

Hydraulic Performance Table:

1. Riser hydraulics must be “balariced.

2. Barrel must control before riseficgi controls.
Elevation — discharge curve or table.

c. Channel Protection if required — 1-year storm:

Off-site: Allowable discharge computed.
Class | and Il Waters- extended deterti@r 24 hours.
Class Il and IV Waters — extended detenti2 hours.
Size orifice in accordance with AppendiXlDof the 2000 Maryland
Stormwater Design Manual.
d. Infiltration (see Checklist, Section Q):
Required volume computations (In accordantte Appendix D.13 of
the 2000 Maryland Stormwater Design Manual or tr#tlon Practices,
Maryland Department of the Environment publicatim 21).
100% of predevelopment groundwater reehprgvided (see pages 82-
84)
Required size of structure.
Both relief drain and emergency spillw@gafe outfall.
e. Emergency Spillway — Becomes Tokenvggyl if Principal Spillway
Accepts 100-Year Discharge:
Capacity sized by 378 criteria [378.4] (Hpplicable for token
spillways).
Design by Engineering Field Manual.
f. Routings:
TR-20 (including schematic).
Elevation — storage curve and/or table.
Inflow hydrographs.
1-year, 10-year, 100-year routing (passypaf
g. Outfall Study:
Existing and proposed channel velocity.
Vo less than or equal to 2 ft/sec. (see page 42b)
Dam breach analysis in accordance with3WB Peak Breach
Discharge and Criteria (see page 45):
Narrative.
Danger reach and crosseser including all downstream
structures and roadways, and potential developm&ach
and sections shown on plan view.
Reach Length Calculated3ieS-TSC-UD-16




Hydraulic computations.

Pond classification statement.

Danger reach showngats - no new structures in danger reach.

Easements obtained from off-site prgpaniners in the danger reach.

h.Riser Flotation Computations
i. Anti-Seep Collar Design
J. Estimate of Stormwater Management €oason Costs
k.Estimate of Stormwater Management Esgging Costs During
Construction Including Inspections During Gtvaction and As-built Plan
Preparation
19. Carroll County Standard Design Details:
a. Surface Designed Facilities (sgep&9-78):
(must be underdrained to prevent surfereling)
Eighteen inch layer 4 parts sand (ASTM C-33), 1 fmam soil, 1 part
green untreated wood chips engineer inspected @no\eed.

Ten inch layer of No. 8 stone.

Six inch or four inch slitted PVC pipeHDPE Type SP to adequate
outfall.(see page 87)

Two feet or greater layer of No.57 stoneeunmerforated PVC or HDPE
Type SP pipe to provide recharge requirements.

No filter fabric.

Start principal spillway profile at drsjpucture of largest incoming
storm drain, extend across pond bottom, througtcpal spillway and
down to receiving water course. (Show stream bu#tieye)

Underdrains discharging onto dense gratsplowed fields or forest
duff.

b. Underground Facilities (see pages 63-68):
Manifold fed from inlet through PVC or HDPE Typ® Slitted pipe.
(see page 87)
Filter fabric sides and top only.
Located in virgin ground.
No. 2 or No. 57 stone reservoir.
Twelve inches of sand below stone (MSJ-33).
Inlet (concrete):
Minimum thrieet of depth belovinvert of PVC or
HPDE Type SP manifold pipes.
An emergen®Chpipe installed in bottom with a cap to
allow dewatering (if necessary).
Ninety dege#feow turn down on PVC or HPDE Type
SP manifold pipe. Screw on tapemporarily block water
from entering facility.
Carroll Copstandard details, easements, sequence of
construction, inspection, and bonds.
c. Dry Wells:
Carroll County standard details, easements, seguaf construction,
inspectionand bonds.
20. Finalized Stormwater Management Report
a. Updated/Finalized Preliminary SWM re¢fdables, Calculations,
Figures)
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b. Description of all watercourses, imgbuants and wetlands on or adjacent
to the site or into which stormwater discharges

c. Data for total site area, distdrbeea, new impervious and total
impervious areas

d. Data for total ESD and unified sizonigeria at all points of discharge. The
sum of all discharge points must equal (c).

e. Hydrologic & Hydraulic Study atfatlal and interim points of discharge
into streams, stream buffers, watercourses andnaaijoproperties
showing effects.(Pre and post construction flowesaind velocities and a
determination that adequate outfalls exist.)oQ/2 feet per second)

f.  Final narrative that supports ihalfintegrated stormwater management
and sediment control designs, provides informatiioavaluate the
effectiveness of the design, and demonstrate€&tBBtwill be achieved to
the MEP.

21. Certifications
a. Narrative, plans, supporting documentation andegtfilled out
checklist signed and sealed by the licensed profesisengineer or land
surveyor that is in charge of the work.
b. Allitems in (21a) included in the submission

Signature and date by responsible professional engineer or land surveyor

M.B. Covington llI, P.E.

SWM Program Engineer

Originally effective June 21, 2006

Revised to include ESD to the MEP.

Distributed for comment May 3, 2010.

Comments received at the Carroll County Surveyor’'s Meetinglay 19, 2010
Effective Date: July 29, 2010
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Easement Comment 1

Proposed, Platted, Residential, Commercial, oritiginal Subdivisions (including those
subdivisions known as off-conveyances) with Priv&®rmwater (SWM) Facilities both
structural and non-structural (i.e. ponds, drywetedway wide shoulders, etc.)

Lots (give lot or off-conveyance numbers) containgbe Stormwater Management Facilitieg\
“Stormwater Management Easement and Maintenanceefwnt” is to be granted to the
County Commissioners of Carroll County as an easén® access to the County
Commissioners or authorized representatives byed ddéended to be recorded simultaneously
herewith.

For subdivisions, the above language must be placethe plat. For off-conveyances, the

facilities must be described in a meets and bodedsription accompanied by an 8 2" x 11” or

8 1/2” x 14” exhibit drawing to be recorded, witheteasement, in the Land Records of Carroll
County. The lots or off-conveyances containingfwlities and subject to the easements must
be noted. Do not show drywell locations on the ptaexhibit. They are subject to change when
buildings are constructed. All other SWM faod# that are outside of the right-of-way and on

private lots or off-conveyances must be located &imbled as “Stormwater Management

Facility”. The easement of access and maintenagoeement must be executed and recorded
simultaneously with recordation or execution of W&A. Specific easement language must be
acceptable to the County Attorney’s Office.

Easement Comment 2

Proposed Residential Subdivision with Public Stoatex Facilities.

The area shown as Parcel (s) , containing acres, is/are to be conveyed to the
County Commissioners of Carroll County upon acce@taof the Stormwater Management
Facility.

The above language must be placed on the plat.

Issued August 20, 2003

Revised December 6, 2006

Distributed at Carroll County Surveyors Mtg. December P0G2

Revised & Distributed for Comment at Carroll County ®&y’s Meeting on September 16, 2009
Revised per Comments, Redistributed at Carroll Countyeyors Meeting on November 18, 2009
Effective Date December 1, 2009



Easement Comment 3

Stormwater Management Access across a Common Uge. Dr

A “Stormwater Management Easement” is to be grantethe County Commissioners of
Carroll County as an easement of access to proatdess to parcel ( give parcel designation)
for the County Commissioners or authorized represgeres by a deed intended to be recorded
simultaneously herewith.

Access from a Stormwater facility to a public readst be provided. If the access route includes
a use-in-common driveway the above language mugldoed on the plat. The easement of
access across the use-in-common must be execudee@rded simultaneously with

recordation or execution of the PWA. Specific @aet language must be acceptable to the
County Attorney'’s Office.

Please note: Carroll County Government cannohbleded in the declaration of maintenance
obligation with respect to maintenance obligations.

Easement Comment 4

Renovations and additions to Residential, Commlkocilstitutional Lots requiring Private
Stormwater Facilities (both structural and nonital ie ponds, drywells, roadway wide
shoulders, etc.)

A “Stormwater Management Easement and Maintenamggeeient” is to be granted to the
County Commissioners of Carroll County as an easgmieaccess to the County
Commissioners or authorized representatives byedl detended to be recorded simultaneously
herewith.

The above language must be placed on the plans.lot$containing the facilities must be
noted. The easement of access and maintenanaagremust be executed and recorded
simultaneously with execution of the Public Workgréement. Specific easement language
must be acceptable to the County Attorney’s Office.

One of the conditions for release of the SWM cartsion bond will be proof of the execution
and recordation of the SWM easement.



Easement Comment 5

General Note — Floodplain Easement

Any area identified hereon as "Floodplain Easeméntb be granted to the County
Commissioners of Carroll County as an easementduoigle permanent preservation of the
floodplain by a deed intended to be recorded siam@lously heewith.

The above language must be placed on the plat.

Easement Comment 6

For Platted Subdivisions That Achieve Stormwater Maagement Through Grading

Lots (give lot numbers) were intended to achieve stormwater management through grading. A
grading plan will be required for each individual lot with the building permit application.

* The above language must appear on the plat andubdivision plan. *

Please be aware that the rooftop disconnectiont@asslumes a level spreading effect on the
lawn. The entire lawmust be graded to provide at least the required 5% %ait. minimum
disconnection distance. Achieving the slopes asiddces by ditching produces concentrated
flows and this is not acceptable for disconnectiadit.

Issued August 20, 2003
Revised December 6, 2006
Distributed at Carroll County Surveyors Mtg. December 062



Pages 6-10 contained a reference copy of the Standard Stormwater Management Deed of Easement and
Maintenance Agreement.

This document has been updated. It is available in the Department of the County Attorney Office, Room
301, 225 North Center Street, Westminster, MD 21157 or by calling 410-386-2030.
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Stormwater Managements Easements in the IncorporateTowns/Cities

When located within an incorporated town/city, st@mwater management easements may be
granted to the municipality and recorded in thed_Records of Carroll County. To modify the
easement language on the plat or plan to referec@corporated town/city, the following
language may be substituted for: County CommissgokeCarroll County, County
Commissioners, or Carroll County Government:

Manchester: “Town of Manchester”

Mount Airy: “Town of Mount Airy”

New Windsor: “Town of New Windsor”

Sykesville: “Town of Sykesville”

City of Westminster: “The Mayor and Common CauotWestminster”

Please note: In June 2006, the Town of Hampsteateel to have all stormwater management
and floodplain easements conveyed to the Commisssarf Carroll County.

Effective Date: June 21, 2006

Distributed at the Carroll County Surveyor's and Engirebtéeting
Revised to Eliminate Union Bridge

Distributed at the Carroll County Surveyors Mtg. DecembefR06
Revised after Carroll County Surveyor’'s Meeting May 19,201
Effective Date: July 29, 2010
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CARROLL COUNTY-PUBLIC FACILITY

STORMWATER MANAGEMENT MAINTENANCE AGREEMENT

SCHEDULE
1. The Stormwater Management Facility/Facilitiesowsh on these plans shall be
constructed by the developer.
2. The developer shall be responsible for contiguimintenance of the facility/facilities

which shall include such items as mowing, cleannegjoving debris and repairing any
structural damage until it is accepted by Carrauty.

3. The developer shall be responsible for any &iratdamage or failure which may occur
as a result of negligence, accident or misuse.thénevent of structural damage, the
developer is responsible to make repairs as quiaklpossible (30 day maximum). If
after 30 days, Carroll County Government perforims tecessary work to place the
facility in proper working condition, the developef the facility shall be assessed the
cost of the work and any penalties. These mortiedi rst be collected from a bond,
which the developer is required to post with thei@y to cover such expenses. Should
the bond be insufficient, the remaining monies rhaycollected by placing a lien on the
property or by including the costs and penaltieshen property tax bill and collecting
them as ordinary taxes. The bond and/or lien artdsobill will be used until such time
as the County takes the facility into its system.

4. Maintenance of the facility shall be until acegbfor maintenance by the County which
will be no sooner than two years after completibthe facility at which time the Carroll
County Bureau of Resource Management shall cethift the facility is in proper
working condition. “After completion of the fadiyi’ is construed to mean that all
contributory drainage areas are paved or suppodir®j stand of grass and that all
buildings are constructed and that the Carroll @pureau of Resource Management
has inspected construction and a registered piofedsengineer has certified that the
“As-Built” plans meet the plans and specificatidoisconstruction.

5. The developer shall provide in a deed, an inpfaeel for the site of the facilities and an
in-fee access from the facility to a public rigtitveay.

First Effective January 21, 2004
Revised after Carroll County Surveyor’'s Meeting May 19,201
Effective Date: July 29, 2010
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TOWN OF SYKESVILLE — PUBLIC FACILITY

STORMWATER MANAGEMENT MAINTENANCE AGREEMENT
SCHEDULE

1. The Stormwater Management Facility/Facilitiesowh on these plans shall be
constructed by the developer.

2. The developer shall be responsible for contiguimaintenance of the facility/facilities
which shall include such items as mowing, cleanmegnoving sediment, trees, shrubs
and debris and repairing any structural damagd unis accepted by the Town of
Sykesville.

3. The developer shall be responsible for any siratdamage or failure which may occur
as a result of negligence, accident or misuse.thénevent of structural damage, the
developer is responsible to make repairs as quiaklpossible (30 day maximum). If
after 30 days, the Town of Sykesville performstibeessary work to place the facility in
proper working condition, the developer of the liicishall be assessed the cost of the
work and any penalties. These monies shall fiescbllected from a bond, which the
developer is required to post with the Town to catech expenses. Should the bond be
insufficient, the remaining monies may be colledgdplacing a lien on the property or
by including the costs and penalties on the prgptx bill and collecting them as
ordinary taxes. This bond will be used until stiche as the County takes the facility
into its system. The bond and/or lien and/or taixvall be used until such time as the
Town takes the facility into its system.

4. Maintenance of the facility shall be until acsgpfor maintenance by the Town which
will be no sooner than two years after completibthe facility at which time the Carroll
County Bureau of Resource Management shall cetliit the facility is in proper
working conditions. “After completion of the faityl’ is construed to mean that all
contributory drainage areas are paved or suppodai stand of grass and all buildings
are constructed and that the Carroll County Bure&wResource Management has
inspected construction and a registered professemgineer has certified that the “As-
Built” plans meet the plans and specificationsdonstruction.

5. The developer shall provide in a deed, an inptreel for the site of the facilities and an
in-fee access from the facility to a public riglit-evay.

First effective January 21, 2004
Revised after Carroll County Surveyor’'s Meeting May 19,201
Effective Date: July 29, 2010
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TOWN OF NEW WINDSOR — PUBLIC FACILITY

STORMWATER MANAGEMENT MAINTENANCE AGREEMENT
SCHEDULE

1. The Stormwater Management Facility/Facilitiesowh on these plans shall be
constructed by the developer.

2. The developer shall be responsible for contiguimintenance of the facility/facilities
which shall include such items as mowing, cleaniegnoving sediment, trees, shrubs
and debris and repairing any structural damage mnsi accepted by the Town of New
Windsor.

3. The developer shall be responsible for any stratdamage or failure which may occur
as a result of negligence, accident or misuse.thénevent of structural damage, the
developer is responsible to make repairs as quiaklypossible (30 day maximum). If
after 30 days, the Town of New Windsor performs tieeessary work to place the
facility in proper working condition, the developef the facility shall be assessed the
cost of the work and any penalties. These mortiadi rst be collected from a bond,
which the developer is required to post with theviido cover such expenses. Should
the bond be insufficient, the remaining monies rbaycollected by placing a lien on the
property or by including the costs and penaltieshan property tax bill and collecting
them as ordinary taxes. The bond and/or lien artdfobill will be used until such time
as the Town takes the facility into its system.

4. Maintenance of the facility shall be until acsgbfor maintenance by the Town which
will be no sooner than two years after completibthe facility at which time the Carroll
County Bureau of Resource Management shall cetliit the facility is in proper
working conditions. “After completion of the faityl’ is construed to mean that all
contributory drainage areas are paved or suppoai stand of grass and all buildings
are constructed and that the Carroll County Bure&lwResource Management has
inspected construction and a registered professemgineer has certified that the “As-
Built” plans meet the plans and specificationsdonstruction.

5. The developer shall provide in a deed, an inptreel for the site of the facilities and an
in-fee access from the facility to a public rigtit-evay.

First effective January 21, 2004
Revised after Carroll County Surveyor’'s Meeting May 19,201
Effective Date: July 29, 2010
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TOWN OF MOUNT AIRY — PUBLIC FACILITY

STORMWATER MANAGEMENT MAINTENANCE AGREEMENT
SCHEDULE

1. The Stormwater Management Facility/Facilitiesvgh on these plans shall be
constructed by the developer.

2. The developer shall be responsible for contigunmaintenance of the facility/facilities
which shall include such items as mowing, cleaniegjoving sediment, trees, shrubs
and debris and repairing any structural damagé itirgiaccepted by the Town of Mount
Aliry.

3. The developer shall be responsible for any siratdamage or failure which may occur
as a result of negligence, accident or misusehdrevent of structural damage, the
developer is responsible to make repairs as quieklgossible (30 day maximum). If
after 30 days, the Town of Mount Airy performs tlexessary work to place the facility
in proper working condition, the developer of theility shall be assessed the cost of the
work and any penalties. These monies shall festdilected from a bond, which the
developer is required to post with the Town to csreeh expenses. Should the bond be
insufficient, the remaining monies may be colledbgdlacing a lien on the property or
by including the costs and penalties on the prgdast bill and collecting them as
ordinary taxes. The bond and/or lien and/or téxbil be used until such time as the
Town takes the facility into its system.

4. Maintenance of the facility shall be until acisgpfor maintenance by the Town which
will be no sooner than two years after completibthe facility at which time the Carroll
County Bureau of Resource Management shall cattdythe facility is in proper
working condition. “After completion of the fadii’ is construed to mean that all
contributory drainage areas are paved or suppaatij stand of grass and that all
buildings are constructed and that the Carroll @p8ureau of Resource Management
has inspected construction and a registered profegsngineer has certified the “As-
Built” plans meet the plans and specificationsdonstruction.

5. The developer shall provide in a deed, an inptreel for the site of the facilities and an
in-fee access from the facility to a public rigtitveay.

Effective January 21, 2004
Revised after Carroll County Surveyor’'s Meeting May 19,201
Effective Date: July 29, 2010
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TOWN OF MANCHESTER — PUBLIC FACILITY

STORMWATER MANAGEMENT MAINTENANCE AGREEMENT
SCHEDULE

1. The Stormwater Management Facility/Facilitiesvgh on these plans shall be
constructed by the developer.

2. The developer shall be responsible for contigunmaintenance of the facility/facilities
which shall include such items as mowing, cleaniegyoving debris and repairing any
structural damage until it is accepted by the TafvNlanchester.

3. The developer shall be responsible for any stratdamage or failure which may occur
as a result of negligence, accident or misusehdrevent of structural damage, the
developer is responsible to make repairs as quekigossible (30 day maximum). If
after 30 days, the Town of Manchester performsgmessary work to place the facility
in proper working condition, the developer of theility shall be assessed the cost of the
work and any penalties. These monies shall festdilected from a bond, which the
developer is required to post with the Town to careech expenses. Should the bond be
insufficient, the remaining monies may be colledigglacing a lien on the property or
by including the costs and penalties on the prgpeat bill and collecting them as
ordinary taxes. The bond and/or lien and/or téxil be used until such time as the
Town takes the facility into its system.

4. Maintenance of the facility shall be until actegpfor maintenance by the Town which
will be one year after 80% of the houses in theettgyment are completed, but no sooner
than two years after completion of the facilityndtich time the Carroll County Bureau of
Resource Management shall certify that the fadidityn proper working condition.

“After completion of the facility” is construed toean that the Carroll County Bureau of
Resource Management has inspected constructioa eegistered professional engineer
has certified the “As-Built” plans meet the plamsl@pecifications for construction.

5. The developer shall provide in a deed, an irpaeel for the site of the facilities and an
in-fee access from the facility to a public riglitveay.

First effective April 15, 2003
Revised after Carroll County Surveyor’'s Meeting May 19,201
Effective Date: July 29, 2010
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TOWN OF HAMPSTEAD- PUBLIC FACILITY

STORMWATER MANAGEMENT MAINTENANCE AGREEMENT
SCHEDULE

1. The Stormwater Management Facility/Facilitiesowh on these plans shall be
constructed by the developer.

2. The developer shall be responsible for contiguimaintenance of the facility/facilities
which shall include such items as mowing, cleannmegpoving sediment, trees, shrubs,
and debris and repairing any structural damagd unis accepted by the Town of
Hampstead.

3. The developer shall be responsible for any siratdamage or failure which may occur
as a result of negligence, accident or misuse.thénevent of structural damage, the
developer is responsible to make repairs as quiaklpossible (30 day maximum). If
after 30 days, the Town of Hampstead performs deessary work to place the facility
in proper working condition, the developer of theility shall be assessed the cost of the
work and any penalties. These monies shall fiescbllected from a bond, which the
developer is required to post with the Town to catech expenses. Should the bond be
insufficient, the remaining monies may be colledgdplacing a lien on the property or
by including the costs and penalties on the prgptx bill and collecting them as
ordinary taxes. The bond and/or lien and/or tdxviill be used until such time as the
Town takes the facility into its system.

4. Maintenance of the facility shall be until acegpfor maintenance by the Town which
will be no sooner than two years after completibthe facility at which time the Carroll
County Bureau of Resource Management shall cethift the facility is in proper
working condition. “After completion of the fadiyi’ is construed to mean that all
contributory drainage areas are paved or suppodir®j stand of grass and that all
buildings are constructed and that the Carroll @pBureau of Resource Management
has inspected construction and a registered piofedsengineer has certified that the
“As-Built” plans meet the plans and specificatidoisconstruction.

5. The developer shall provide in a deed, an inptareel for the site of the facilities and an
in-fee access from the facility to a public riglitveay.

First effective January 21, 2004
Revised after Carroll County Surveyor’'s Meeting May 19,201
Effective Date: July 29, 2010
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CITY OF WESTMINSTER - PUBLIC FACILITY

STORMWATER MANAGEMENT MAINTENANCE AGREEMENT
SCHEDULE

1. The Stormwater Management Facility/Facilitiesowh on these plans shall be
constructed by the developer.

2. The developer shall be responsible for contigpuimaintenance of the facility/facilities
which shall include such items as mowing, cleanmegnoving sediment, trees, shrubs,
and debris and repairing any structural damagel itnfs accepted by the City of
Westminster.

3. The developer shall be responsible for any stratdamage or failure which may occur
as a result of negligence, accident or misuse.thénevent of structural damage, the
developer is responsible to make repairs as quiaklypossible (30 day maximum). If
after 30 days, the City of Westminster performsrtbeessary work to place the facility in
proper working condition, the developer of the ligcishall be assessed the cost of the
work and any penalties. These monies shall fiesttllected from a bond, which the
developer is required to post with the City to aosech expenses. Should the bond be
insufficient, the remaining monies may be colledbgdplacing a lien on the property or
by including the costs and penalties on the prgptax bill and collecting them as
ordinary taxes. The bond and/or lien and/or tdxviill be used until such time as the
City takes the facility into its system.

4. Maintenance of the facility shall be until aciesgpfor maintenance by the City which will
be no sooner than two years after completion offéledity at which time the Carroll
County Bureau of Resource Management shall cethlit the facility is in proper
working condition. “After completion of the fadyi’ is construed to mean that all
contributory drainage areas are paved or suppo#ifgstand of grass and all buildings
are constructed and that the Carroll County Bure&wResource Management has
inspected construction and a registered professemgineer has certified that the “As-
Built” plans meet the plans and specificationsdonstruction.

5. The developer shall provide in a deed, an inptareel for the site of the facilities and an
in-fee access from the facility to a public rigtitveay.

First effective January 21, 2004
Revised after Carroll County Surveyor’'s Meeting May 19,201
Effective Date: July 29, 2010
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CARROLL COUNTY, HAMPSTEAD,
WESTMINSTER, MT AIRY, NEW WINDSOR,
SYKESVILLE, MANCHESTER
PRIVATE FACILITIES

STORMWATER MANAGEMENT MAINTENANCE AGREEMENT SCHEDUE

1. The Stormwater Management Facility/Facilitiesvgh on these plans shall be
constructed and maintained by the owner(s).

2. Owner/his heirs or assigns shall be responsdsle€ontinuing maintenance of
the facility/facilities, which shall include sucteins as mowing, cleaning and
removing sediment, trees, shrubs and debris. Time tperiod for this
continuing maintenance shall be on “as-needed’shasi shall not be delayed
longer than thirty (30) days.

3. Owner, his heirs or assigns shall be responédnl@ny structural damages or
failure which may occur as a result of negligeraegident or misuse. In the
event of structural damage, owner shall be resptso make the necessary
repairs as quickly as possible but in any caseinvithirty (30) days.

4. If after notice by the County/Town/City to cartea violation requiring
maintenance work, satisfactory corrections arenmade by the owner(s) within
(30) days the County/Town/City may perform all resagy work to place the
facility in proper working condition. The ownerd the facility shall be
assessed the cost of the work and any penaltiesseTmonies shall be collected
from a bond, which the developer is required ta poth the County/Town/City
to cover such expenses until “completion of thelitgt “Completion of the
facility” is construed to mean that all contribwtafrainage areas are paved or
supporting a 2” stand of grass and that the Ca@olinty Bureau of Resource
Management has inspected construction and a reggisprofessional engineer
has certified that the “As-Built” plans meet theamd and specifications for
construction. After “completion of the facilityhé moneys may be collected by
placing a lien on the property, or by including ttwsts and penalties on the
property tax bill and collecting them as ordinanaxds by the
County/Town/City.
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5. Owner(s) shall grant right of entry to authodizéounty/Town/City personnel
for purposes of inspection monitoring and/or repagite visits for inspection
and/or monitoring shall be conducted only duringmal County working hours
(8:00 a.m. to 5:00 p.m. Monday — Friday).

6. This agreement including right-of entry for isspon/maintenance and repair
shall be recorded in the Land Records of the County

Updated April 15, 2003

Revised and distributed at the Carroll County Surveltesting on December 20, 2006
Revised after Carroll County Surveyor’'s Meeting May 19,201

Effective Date: July 29, 2010
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CARROLL COUNTY, MT AIRY, NEW WINDSOR,
SYKESVILLE, MANCHESTER, HAMPSTEAD

REQUIRED PLAN CERTIFICATIONS

Note: Only Professional Engineers may design and certify MD-378 structures.

Engineer’s Design Certification

| hereby certify that these plans have been dedigoeording to Chapter 191 of the Code of
Public Local Laws and Ordinances of Carroll Cousntg | hereby certify that these documents
were prepared or approved by me, and | am a duéysed Professional Engineer or
Professional Land Surveyor, as appropriate, urgelaws of the State of Maryland.

Signed Date
License No. Expiration Date

Developer’s / Landowner’s Certification

I/We hereby certify that all proposed work showntle@se construction drawing(s) will be
conducted in strict accordance with these plafi&/e lalso understand that it is my/our
responsibility to have the construction superviged certified, including the submittal of “as-
Built” plans certified by a registered ProfessioBaljineer or Professional Land Surveyor, as
appropriate, within thirty (30) days of completiohwork on the stormwater management
facility/facilities. 1/we also certify that thiglese stormwater management facility/facilities will
be inspected during construction by a registerefeBsional Engineer or Professional Land
Surveyor, as appropriate, in accordance with Agtidl of Chapter 1910of the Code of Public
Local Laws and Ordinances of Carroll County.

Signed Date

Engineer’s “As-Built” Certification

I/We hereby certify that the facility/facilities awn on this/these plan(s) was constructed as
shown on the “As-Built” plans and meets the appdopians and specifications. | also certify
that this/these facilities were inspected in acanoa with Article VIl of Chapter 191 of the
Code of Public Local Laws and Ordinances of CaCalunty and | hereby certify that these
documents were prepared or approved by me, andal duty licensed Professional Engineer or
Professional Land Surveyor, as appropriate, uraelaws of the State of Maryland.

Signed Date
License No. Expiration Date

Effective November 1, 2001

Updated on 4/22/03 & 06/20/05

Revised and distributed at the Carroll County Surveljtesting on December 20, 2006

Engineer’s Design and As-Built Certification revised in adaace with COMAR changes July 2007, distributed at
the Carroll County Surveyors Meeting August 15, 2007

Revised to add Professional Land Surveyors

Distributed for comment May 3, 2010

Comments received at the Carroll County Surveyors Meetingaynl19, 2010.

Effective Date: July 29, 2010
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Carroll County Bureau of Resource Management
Stormwater Management
REVIEW FEE COMPUTATION SHEET

Project Name: File No.: Receipt Na:

Applicant:

Choose one of the following options:

1. Plan Review ¢tal Plan Review Fee $ )
$1,000 + ($160 X Acres X % WeightedrAge Impervious Area) =
Total
PERCENT IMPERVIOUS AREA
Land Use Average % Impervious

Impervious Area 100

Commercial / Business 85

Industrial / School 72

Residential
1/8 acre or less lots 65
1/6 acre lots * 56
1/4 acre lots 38
1/3 acre lots 30
1/2 acre lots 25
1 acre lots 20
2 acre lots 12
From: USDA Soil Conservation Service Technical Release 55 (*arpolated)

2. Residential Subdivision with Stormwater managaneatirely provided by ESD
treatment practices in accordance with Chaptér tt@ Manual and County
Policies.
2a Minor Residential Subdivision (3 lots or lesst mluding remainder) $500
2b- Previously recorded lot or single off conveyasé@5
3. Variance Request $50

Enter the review fee amount on the Bureau of Devebtonent Review’s Review Fee Deposit
Form. Please not that one check made payable toglCarroll County Commissioners is to
be submitted for all plan review fees.

Martin B. Covington, lll, P.E. — First effective Apfl 2005

Revised to add ESD Treatment Practices.

Distributed for comment May 3, 2010

Comments received at the Carroll County Surveyors Meetiridayn19, 2010.
Effective Date: July 29, 2010
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Carroll County
Stormwater Management
Fee-In-Lieu Computation Sheet

Fee in lieu of providing on-site management ofrsteater runoff for Variances and
Redevelopment Projects when no other alternatiggadable *

FEE:

X $0.76=

Square Footage of Fee fFt Stormwater Management Fee-In-Lieu **
Impervious Within the
Limits of Disturbance

FEE DERIVIATION:

Carroll County Stormwater Management Retrofit Retgehat are comparable to redevelopment
projects:

1. Treating small to medium (less than 5-acres)uartsoof impervious surfaces.
2. Constructed since January 1, 2009. ***

Construction Costs Engineering Impervious Aregaied
Totals: $533,921.96 $117,999.50 19.63 acre&082Ft
Fee = $651,921.00 = $0.76 / Ft
Square Foot 855,082%t

* See Sectior8191-8 and8191-9 of the Carroll County Code.

** Fees paid into the Stormwater Management Fund establiatf&tD1-17.1 for the exclusive purpose of providing
management of stormwater.

*** This fee will be updated annually to include all applit@ounty retrofit projects.

Martin B. Covington, Ill, P.E.

Distributed for comment May 3, 2010

Comments received at the Carroll County Surveyors Meetiridayn19, 2010.
Effective Date: July 29, 2010
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Mandatory Carroll County Stormwater Runoff Disconnections

Introduction

In accordance with Section 191-10 of the Carrollu@y Code of Public Local Laws and
Ordinances-

“(1) The County shall require that the planninghi@ques, non-structural practices, and
design methods specified in the Design Manual dexl uo implement ESD to the MEP.
The use of ESD planning techniques and treatmeadtipes_shall be exhausted before
any structural BMP is implementedStormwater management plans for development
projects subject to this chapter shall be desigmgdg ESD sizing criteria, recharge
volume, water quality volume, and channel prottstorage volume criteria according
to the Design Manual and the Supplement. The MtRdard is met when channel
stability is maintained, predevelopment groundwazharge is replicated, non point
source pollution is minimized and structural staater management practices are used
only if determined to be absolutely necessary

The purpose of these requirements is to minimizeesses of new development runoff thus
reducing the number and volume of structural serfacilities.

General Requirements

1. All new houses must be “disconnected” eithegkading or by use of standard drywells
in accordance with the details on pages 25-31.

2. All new open section roadways or use-in-commiivied must be disconnected by use of
the “wide shoulder” technique. This requires tbabdivision roadways and use-in-
common drives have acceptable grades to achiewsrdisction credit in accordance
with the details on pages 32-36. This may necdssithe realignment of planned
subdivision roads and common-use-driveways. Ifewalks are required along
subdivision roadways the wide shoulder must beneldd by twice the width of the
sidewalk.

3. Other ESD, nonstructural and structural storrewahanagement practices ming
considered on a case by case basis if rooftop andrumoff disconnection credits are
proven not to be feasible due to site specific k.

Martin B. Covington, lll, P.E. , Carroll County Stowater Management Program Engineer
First Effective October 19, 2005

Revised to provide “ESD to MEP”

Distributed for comment May 3, 2010

Comments received at the Carroll County Surveyors Meetiidayn19, 2010.

Effective Date: July 29, 2010
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NOTE:

CARROLL COUNTY POLICY ON ROOFTOP
DISCONNECTION THROUGH GRADING

PLEASE BE AWARE THAT THE ROOFTOP DISCONNECTION CREDIT ASSUMES A LEVEL
SPREADING EFFECT ON THE LAWN. THE ENTIRE LANWN MUST BE GRADED EVENLY TO
PROVIDE AT LEAST THE REQUIRED MINIMUM DISCONNECTION DISTANCE ON THE

LOT ITSELF. ACHIEVING THE REQUIRED 75 FT.@ 5% BY DITCHING PRODUCES
CONCENTRATED FLOWS. THIS IS NOT ACCEPTABLE FOR DISCONNECTION CREDIT.

PLEASE SEE APPROVED EASEMENT LANGUAGE
"EASEMENT COMMENT #6"

Martin B. Covington lll, PE

C.C. SWM Program Engineer

FIRST EFFECTIVE OCTOBER 12, 2005
REVISED AND DISTRIBUTED FOR
COMMENT MAY 3, 2010

COMMENTS RECIEVED AT C.C.
SURVEYORS MEETING MAY 12, 2010
EFFECTIVE DATE: JULY 29,2010




CARROLL COUNTY HEALTH DEPARTMENT
BUREAU OF ENVIRONMENTAL HEALTH

290 South Center Street
P.O. Box 845
Westminster, Maryland 21158

Larry L. Leitch, M.A., M.P.A.
Health Officer, Carroll County

Elizabeth M. Ruff, M.D.

Deputy Health Officer Telephones: 410-857-5009
410-876-1886
410-875-3395
800-966-3877

TTY 410-876-4779

Fax 410-876-4430
TO: Surveyors, Engineers, Etc.
FROM: Leigh T. Broderick
DATE: December 10, 2002
RE: Well and septic setbacks from storm wateras/and water quality facilities

In response to requests for guidance on setbackreznents from storm water
management devices and water quality facilities fthlowing summary is given:

SEWAGE DISPOSAL AREA AND WELL SEPARATION DISTANCES
FROM STORMWATER MANAGEMENT DEVICES

STORM WATER DEVICE Sewage disposal Wells
areas/systems
Infiltration facilities (including by not 25-foot minimunt 100 feet

limited to infiltration pond/trench,
sand-filter trench, downspout drywelll
(“box of rocks”), and rain gardens)

Wet Pond 100 feet No specified setback
Dry Pond 50 feet from high water level No specifsetback
Combination/Wet marsh 50 feet from high water leV&lo specified setback

or 100 feet from edge of
marsh, whichever is greater

!These will be evaluated on a case-by-case basis.
2MDE’s Storm Water Management Manusahtes that “Infiltration facilities should be &ied a
minimum of 100 feet horizontally from any water piypwell.”
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STORMNATER MANAGEMENT STANDARD DRYWELL INSTALLATION

MARTIN BRYAN COVINGTON, . P.E. 1

FIGURE 1
TYPICAL LOT LAYOUT

NOTES:

1. STANDARD CARROLL COUNTY DRYWELLS ARE NORMALLY 1 1'X10'X5' WITH SAND
FILLING THE BOTTOM FOOT. THIS PROVIDES MINIMUM ESD STORMNATER CONTROL
AND GROUNDWNATER RECHARGE FOR 2000 SQAURE FEET OF ROOFTOP.

2. STANDARD DRYWELLS MUST BE LOCATED AT LEAST 100 FEET FROM ANY WELL AND
AT LEAST 25 FEET FROM THE SEPTIC AREA.

3. DRY NELLS ARE TO BE INSTALLED AT OR AFTER FINAL GRADING. (WHEN
DOWNNSPOUTS ARE INSTALLED)

TMARTIN BRYAN COVINGTON, . P.E, PROGRAM ENGINEER, CARROLL COUNTY GOVERNMENT, MD
225 NORTH CENTER STREET, NESTMINSTER,MD 21 157-21494 MCOVINGTON@CCG.CARR.ORG
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FIGURE 2

STANDARD DRYWELL

SEE DETAIL ROCF LEADER
FIGURE 3

4' PVC " SCH 40 W/ TRASH SCREEN
SURCHARGE PIPE
4'PVC

SPLASH BLOCK SCH 40

: CAP WITH SCREW
\ 3" TO &' ABOVE ToP LD

FINAL GRADE
I IO 2% 00
\ mmlllmlllmlllmlll gl).:\

s e e e e
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4 P\/C?O |||| NON-WOVEN
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4pve OO 58 KL L
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HOLES 1/2 " < OBSERVATION  [—
X DA 4" ON WELL LOCATED | | :
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OB
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S COUPLER
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S
=

—12"' SAND
ASTM C-33

BUILDING
FOUNDATION

U AN T TS ST

4' PV

SCH 4 FOOT PLATE 4" X 12" X 12"
SOLID CONCRETE CAP BLOCK

NOTES:

1. IF USING ONE DRYWELL FOR THE ENTIRE HOUSE THE STANDARD DRYWELL 1S 11 X 10" X 5' WITH SAND
FILLING THE BOTTOM FOOT. THIS PROVIDES MINIMUM ESD (1) STORMWATER CONTROL FOR 2000
SQUARE FEET OF RCOFTOP. IF ADDITIONAL CONTROL 1S REQUIRED TO PROVIDE TOTAL ESD TO MEP
(UP TC 2.6") MULTIPLE PRACTICES MAY BE USED. DRYWELLS LARGER THAN 300 FT? OF STORAGE
VOLUME MUST BE DESIGNED AS INFILTRATION FACILITIES.

2. MINIMUM SETBACKS:

A. 100 FT FROM WELLS

B. 25 FT FROM SEPTIC AREAS

C. 10 FT FROM BUILDINGS
3. FROM THE DOWNSPOUT TO THE DRYWELL THE DRAIN PIPE MUST BE AT LEAST &' BELOW GRADE.
4. THE LOCATIONS AND SIZE OF ALL DRYWELLS MUST BE SHOWN ON THE GRADING PLOT PLAN.

5. THESE GEOTEXTILES ARE AVAILABLE IN FINKSBURG @ ESEG DISTRIBUTORS 2601 EMORY RD. BLDG &.
866-744-5001, ANY EQUIVALENT GEOTEXTILE IS ACCEPTABLE.
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FIGURE 3
STANDARD DRYWELL DOANSPOUT FITTINGS

INCOMING NATER FROM ROOFTOP

/- 2" X 3"ROOF LEADER

/ 2" X 3" X 4" 5¢D DONNSPOUT ADAPTER

VAR bl w S

4"PVC WNYE 45°

\)\OVERFLOW NATER TO SPLASH BLOCK

4" PVC SNAP-IN DRAIN (SCREEN)

\4" SCHEDULE 40 PVYC

TO DRYWELL
NOTES:
1. THE SNAP IN SCREEN IS REQUIRED TO PREVENT CLOGGING OF THE DRYWELL
WNITH DEBRIS.

2.SEE FIGURE 3a "LIST OF POTENTIAL SUPPLIERS TO ACCOMPANY FIGURE 3
STANDARD DRYWELL DONNSPOUT FITTINGS" FOR INFORMATION ON SOME
LOCAL RETAILERS THAT SUPPLY COMPONENTS FOR THIS SYSTEM.

Martin B. Covingten lll, PE

ORIGINALLY EFFECTIVE APRIL, 2006
REVISED MARCH 19, 2008

DISTRIBUTED AT C.C. SURVEYORS MTG.
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Figure 3a
List of Potential Suppliers to Accompany Figure 3
Standard Drywell Downspout Fittings
March 2008
2" x 3" x 4" S&D Downspout Adapter

BT Plumbing Supply, Inc., 486 Lucabaugh Mill Ro&destminster, MD 21157; 410-876-2118-
Part No. PSDDSA234

Ferguson Enterprises, Inc., 900 Wakefield Vallep&dNew Windsor, MD 21776; 410-635-6682-
Part No. PSDAKMP

Lowes Home Improvement Warehouse of Westminstét Market Street, Westminster, MD 21157;
410-857-7445- Part No. NDS L9P04

The Plumbery Home Center (two locations), 15 N.iv&ireet, Mt Airy, MD 21771; 301-829-1770 or
410-0331; or 418 E. Baltimore Street, Taneytown, RIT87; 410-751-1113 — Part No.- requires bush

ing

4" PVC WYE 45°

BT Plumbing Supply, Inc., 486 Lucabaugh Mill Ro&destminster, MD 21157; 410-876-2118-
Part No. PY4

Ferguson Enterprises, Inc., 900 Wakefield Vallep&®dNew Windsor, MD 21776; 410-635-6682-
Part No. PDWVYP

Lowes Home Improvement Warehouse of Westminstét Market Street, Westminster, MD 21157;
41(-857-744%- Part No. Charlotte CPF600 1<

4” PVC Snap-in Drain Screen

BT Plumbing Supply, Inc., 486 Lucabaugh Mill Ro&destminster, MD 21157; 410-876-2118-
Part No. JSD42004

Jones-Stephens Corpevw.plumbest.com 800-355-6637 — Part No. D42-004

Lowes Home Improvement Warehouse of Westminstét Market Street, Westminster, MD 21157;
410-857-7445- Part No. Oatey 435693

The Plumbery Home Center (two locations), 15 N.riM&ireet, Mt Airy, MD 21771; 301-829-1770 or
410-0331; or 418 E. Baltimore Street, Taneytown, RIJ87; 410-751-1113 — Part No.- requires cutti
to fit

9

Note: The Carroll County Bureau of Resource Management obtaed this part information after sending out
a letter to known local plumbing supply companies and &ér receiving information from each respective
company. The suppliers listed above are provided for reference purpes only. Any equivalent schedule 40
PVC fittings from any vendor may be used.

Martin B. Covington, lll, P.E. , Carroll County Stowater Management Program Engineer
First Effective March 19, 2008

Revised to provide 1” of ESD.

Distributed for comment May 3, 2010.

Comments received at the Carroll County Surveyors Meetingaynl19, 2010.

Effective Date: July 29, 2010
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Use of Drywells to Achieve SWM When Creating
New Lots When No Other BMPs Are Needed

Required Items April 2006

Off Conveyances Only

1. Drywell Detail and Sequence on Plan (Specifyvizaly Dimensions)
2. Engineer’s, Developer's/Landowner’s and Engitse@s-Built Certifications on Plan.

3. Bonding at time of Building Permit.

Subdivision Lots Only

Drywell Detail and Sequence on Plan (Specifyvizaly Dimensions)
Engineer’s, Developer’'s/Landowner’s and Engitse@s-Built Certifications on Plan.
. AppropriatePrivate Facility Maintenance Schedule on Plan. (Replace CounbyhT
City with correct jurisdiction).
4. Copy of record plat with easement language (Gitvaumbers of lots containing
drywells).
5. Bonding at time of Building Permit.

Martin B. Covington, lll, P.E., Carroll County Storrater Management Program Engineer

First Effective April 19, 2006
Revised and Distributed for comment May 3, 2010.
Comments received at the Carroll County Surveyors Meetingaynl19, 2010.

Effective Date: July 29, 2010

30



FOR PLATTED SUBDIVISIONS WITH DRY WELLS

The following language must be placed on the fpfat:
Lots (give lot numbers) contain private stormwatermanagement facilities.

A “Stormwater Management Easement and Maintenance éreement” is to be granted to
the Commissioners of Carroll County as an easemenf access to the County
Commissioners or authorized representatives by a @€ intended to be recorded
simultaneously herewith.

Please be aware that specific easement languagedmasceptable to the County Attorney’s
Office.

Standard Bonding Amounts/Drywell

(117’ X 10’ X 5))
Construction Costs P.E. or P.L.S. Certification Total Bond
$4,000.00 $1,000.00 $5,000.00

Please be aware that revisions to these amoursiseospecific projects can be made with
justification.

Sequence of Construction (to go on plan)

1. Once the individual house has been constructddhe final lot grading is complete,
contact the certifying professional engineer / @ssfonal land surveyor (give name and
phone number). Once the certifying professionaldigen his/her approval, proceed as
follows.

2. Construct drywell and connect to downspout pandard details under supervision of
certifying professional.

3. Submit as-built certifications for bond release.

Martin B. Covington, lll, P.E., Carroll County Storrater Management Program Engineer
Originally Effective August 20, 2003

Revised to provide 11’ ESD.

Distributed for comment May 3, 2010

Comments received at the Carroll County Surveyors Meetingaynl19, 2010.

Effective Date: July 29, 2010
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Carroll County Supplement to the 2000 Maryland Stormwater Design Manual
Volumes I & II
Policy Change

Effective Date: January 28. 2009

Issue: Non Rooftop Carroll County Disconnection “Wide Shoulder” Technique for
Use-in-Common Driveways and Open Section Public Roads (Page 32)

Policy:

The wide shoulder technique must be applied to use-in-common driveways and open section
public roadways wherever feasible. See page 24.

The wide shoulders are stormwater management facilities; therefore:

1)  Standard easement notes must appear on the plats or site plans as appropriate.

2)  Standard engineer’s design certification, owner/developer certification, and as-built
certification blocks must be places on the plans.

3)  Construction cost estimates must be provided and bonding will be required.
See pages 32(a), 32(b), 32(c), 33, 34, 35, and 36 which provide specific guidance.

ESD to the MEP (2010}

All guidance on these pages is based upon treatment of the minimum ESD Stormwater Volume
(1"). If additional control is required to provide total ESD to the MEP (up to 2.6”), multiple
practices may be used or the width of the grass shoulder may be increased proportionally to the
next even number,

\ Sﬂum 200

Martin B. Covington, IIL, P.E., Stormwater Program Engineer Date
Buyeau of Resource Management

&'\ o J v, 23 -(o

Gale J. Engles, Buread Chief Date
Bureau of Resource Management

O AL L %\ 2 \ o
Terri A. Jones, Deputy Coulty Attorney ' Date
Department of the County Attorney

This policy was originally distributed at the Carroll County Surveyor's Meeting held on October 19,
2005; and subsequently revised and re-distributed September 17, 2008, for comment. Effective January
28, 2009. This policy was revised to include the section on ESD to the MEP. Disiributed for comment on
May 3, 2010. Comments received at the Carroll County Surveyors Meeting on May 19, 2010, Effective
date: July 29, 2010. Per M.B. Covington, III, P.E
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Non Rooftop Carroll County Disconnection

"Wide Shoulder” Technique
12' Paved Use-In-Common Driveway Typical Crowned Section

| © © .

12
¢
® & . & oF
GRASS GRASS
SHOULDER ‘ ZRRTI'DLEE SHOULDER
FOR SAM = FOR SAM
VARIES 10' MAX VARIES 10' MAX
A
Q:z 5% 2% 2% 59 ' 2 v -
N\ /11 v
SUBGRADE <]
DRAIN SEE DETAIL

SIDE DITCHES SHALL BE CONSTRUCTED IN
NATIVE SOIL. DEPTH OF DITCH AS NECESSARY
SO THAT COMBINED GRASS SHOULDER AND
DITCH CONTAINS 10 YEAR VOLUME OF RUNOFF.

INSPECTOR'S APPROVAL
INITIALS DATE

INSPECTION CHART FOR (INSERT ROAD NAME HERE) ROADWNAY OR
(INSERT USE-IN-COMMON DRIVE NAME HERE) USE-IN-COMMON DRIVE

1. TRAVEL LANE(S) AND NIDE SHOULDER(S) GRADED PER PLAN.

. SUBGRADE DRAIN(S) AND OUTFALL(S) CONSTRUCTED PER PLAN.

. GRADED AGGREGATE BASE EXTENDED OVER SUBGRADE DRAIN PER PLAN.

. TRAVEL LANES CONSTRUCTED.

u L W N

. FINE GRADING, TOPSOILING, SEEDING AND MULCHING OF WIDE SHOULDERS
AND SUPPORTING SLOPES. FINISH NIDE SHOULDER ELEVATION 2 1/2 INCHES
BELOW EDGE OF TRAVEL LANE.

. ALL UTILITIES AND DRIVENAYS ALONG TRAVEL LANES COMPLETED,
ANY DAMAGED AREAS REPAIRED AND 2 INCH STAND OF DENSE GRASS
ESTABILISHED OVER ALL DISTURBED AREAS.

7. SIGNED AND CERTIFIED AS-BUILT SUBMITTED TO C.C. BUREAU OF RESOURCE
MANAGEMENT WITHIN 30 DAYS OF STEP 6.

CARROLL COUNTY WIDE SHOULDER TECHNIQUE SEQUENCE OF

CONSTRUCTION FOR PUBLIC ROADS ¢ USE-IN-COMMON DRIVES
1. CONTACT THE CERTIFYING PROFESSIONAL ENGINEER OR PROFESSIONAL LAND SURVEYOR 24 HOURS PRIOR TO
START OF CONSTRUCTION OF (INSERT ROADWNAY NAME HERE) ROADNAY OR (INSERT USE-IN-COMMON DRIVE
NAME HERE) USE-IN-COMMON DRIVE. (INSERT NAME AND PHONE NUMBER OF CERTIFYING PROFESSIONAL
ENGINEER OR LAND SURVEYOR HERE).
GRADE TRAVEL LANES AND NIDE 6RASS SHOULDER PER PLAN.
INSTALL SUBGRADE DRAINS AND OUTFALLS PER PLAN.
INSTALL GRADED AGGREGATE BASE, EXTENDING OVER THE SUBGRADE DRAIN.
CONSTRUCT TRAVEL LANES.
FINE GRADE, TOPSOIL, SEED AND MULCH WIDE SHOULDERS AND SUPPORTING SLOPES. FINISH WIDE
SHOULDER ELEVATION 2 1/2 INCHES BELOW EDGE OF TRAVEL LANE.
WITHIN 30 DAYS OF THE COMPLETION OF ALL DRIVENAYS (TO EASEMENT LINE @), AND ALL UTILITIES ALONG THE
TRAVEL LANES, NITH ALL DAMAGED AREAS REPAIRED AND THE ESTABLISHMENT OF A 2 INCH STAND OF DENSE
GRASS OVER ALL DISTURBED AREAS, SUBMIT A SIGNED AND CERTIFIED AS BUILT (INCLUDING THE INSPECTION
CHART) TO THE C.C. BUREAU OF RESOURCE MANAGEMENT.

4 ouron

CRONNED DRIVEWAY WITH 6 FOOT
LANES DRAINING TO BOTH SIDES

©

NIV IENIU]INY SN (o)

0.0.“0440‘0‘

—_

PAVEMENT AND ANY SUBGRADE
DRAIN OUTFALLS MUST BE
PROTECTED BY EASEMENT AND
MUST BENOTED AS
"'STORMWATER MANAGEMENT
FACILITY" ON THE PLAT. SEE
EASEMENT COMMENT 1, PAGE 3.

TABLE I
DRIVENAY REQUIRED @ THE ENTIRE WIDE SHOULDER,
GRADE SHOULDER WIDTH OUTSIDE OF THE DRIVEWAY THIS SHEET ORIGINALLY

DISTRIBUTED AT THE CARROLL
COUNTY SURVEYOR'S MEETING
OCTOBER 19, 2005. REVISED
AND RE-DISTRIBUTED

SEPT. 17, 2008 FOR COMMENT
EFFECTIVE NOV. 19, 200%
M.B.COVINGTONII, PE.
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Non Rooftop Carroll County Disconnection

"Wide Shoulder" Technigue
1 2'Paved Use-In-Common Driveway Typical Super Left Elevated Section

©
R

PROFILE GRASS
Phigfe SHOULDER
FOR SAM

LINE VARIES 20 MAX
2%

5% D P‘
DRAIN SEE DETAIL

SIDE DITCHES SHALL BE CONSTRUCTED IN 7
NATIVE SOIL. DEFPTH OF DITCH AS NECESSARY A74 A
SO THAT COMBINED GRASS SHOULDER AND

DITCHCONTAINS 10 YEAR VOLUME OF RUNOFF.

INSPECTION CHART FOR (INSERT ROAD NAME HERE) ROADWAY OR | INSPECTOR'S APPROVAL
(INSERT USE-IN-COMMON DRIVE NAME HERE) USE-IN-COMMON DRIVE INITIALS DATE

1. TRAVEL LANE(S) AND NIDE SHOULDER(S) GRADED PER PLAN.

. SUBGRADE DRAIN(S) AND OUTFALL(S) CONSTRUCTED PER PLAN.

. GRADED AGGREGATE BASE EXTENDED OVER SUBGRADE DRAIN PER PLAN.

. TRAYEL LANES CONSTRUCTED.

. FINE GRADING, TOPSOILING, SEEDPING AND MULCHING OF WNIDE SHOULDERS
AND SUPPORTING SLOPES. FINISH NIDE SHOULDER ELEVATION 2 1/2 INCHES
BELOW EDGE OF TRAVEL LANE.

. ALL UTILITIES AND DRIVENAYS ALONG TRAVEL LANES COMPLETED,
ANY DAMAGED AREAS REPAIRED AND 2 INCH STAND OF DENSE GRASS
ESTABILISHED OVER ALL DISTURBED AREAS,

. SIGNED AND CERTIFIED AS-BUILT SUBMITTED TO C.C. BUREAU OF RESOURCE
MANAGEMENT WITHIN 30 DAYS OF STEP 6.

CARROLL COUNTY WIDE SHOULDER TECHNIQUE SEQUENCE OF
CONSTRUCTION FOR PUBLIC ROADS ¢ USE-IN-COMMON DRIVES

. CONTACT THE CERTIFYING PROFESSIONAL ENGINEER OR PROFESSIONAL LAND SURVEYOR 24 HOURS PRIOR TO
START OF CONSTRUCTION OF (INSERT ROADAAY NAME HERE) ROADWAY OR (INSERT USE-IN-COMMON DRIVE
NAME HERE) USE-IN-COMMON DRIVE. (INSERT NAME AND PHONE NUMBER OF CERTIFYING PROFESSIONAL
ENGINEER OR LAND SURVEYOR HERE).

. GRADE TRAVEL LANES AND NIDE GRASS SHOULDER PER PLAN.

. INSTALL SUBGRADE DRAINS AND OUTFALLS PER PLAN.

. INSTALL GRADED AGGREGATE BASE, EXTENDING OVER THE SUBGRADE DRAIN.

. CONSTRUCT TRAVEL LANES.

. FINE 6GRADE, TOPSOIL, SEED AND MULCH WIDE SHOULDERS AND SUPPORTING SLOPES. FINISH WIDE
SHOULDER ELEVATION 2 1/2 INCHES BELOW EDGE OF TRAVEL LANE.

. WITHIN 30 DAYS OF THE COMPLETION OF ALL DRIVEAAYS (TO EASEMENT LINE ), AND ALL UTILITIES ALONG THE
TRAVEL LANES, NITH ALL DAMAGED AREAS REPAIRED AND THE ESTABLISHMENT OF A 2 INCH STAND OF DENSE
GRASS OVER ALL DISTURBED AREAS, SUBMIT A SIGNED AND CERTIFIED AS BUILT (INCLUDING THE INSPECTION
CHART) TO THE C.C. BUREAU OF RESOURCE MANAGEMENT.

TABLE Il @

DRIVENAY REQUIRED THE ENTIRE WIDE SHOULDER,

GRADE | SHOULDER WIDTH ® OUTSIDE OF THE DRIVENAY THIS SHEET ORIGINALLY
12 PAVEMENT AND ANY SUBGRADE b TRIBUTED AT THE CARROLL
12 DRAIN OUTFALLS MUST BE .
E PROTECTED BY EASEMENT AND gg#'ggE:UT:EzYOOOES g'gs;ggg
15 MUST BE NOTED AS , .
16 "STORMWATER MANAGEMENT AND RE-DISTRIBUTED
17 FACILITY" ON THE PLAT. SEE SEPT. 17,2008 FOR COMMENT
14 EASEMENT COMMENT 1, PAGE 3. EFFECTIVE NOV. 1 9, 2008

20 M.B. COVINGTON I, P.E.
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Non Rooftop Carroll County Disconnection
"Wide Shoulder" Technigue
12'Paved Use-In-Common Driveway Typical Super Right Elevated Section
©
® e *
!

GRASS
SHOULDER PROFILE
GRADE

FOR SM LINE

VARIES 20' MAX \J
5% 2%

2, >/ | ——
‘7 Ay WA\ T\
VAW MVANVANVANVALS (VA AL\, N W Q_)K'Il,sUBGRADE
DRAIN SEE DETAIL
-~

AP SIDE DITCHES SHALL BE CONSTRUCTED IN
A NATIVE SOIL. DEPTH OF DITCH AS NECESSARY
SO THAT COMBINED GRASS SHOULDER AND

2

2\ A % DITCHCONTAINS 10 YEAR YOLUME OF RUNOFF.

INSPECTION CHART FOR (INSERT ROAD NAME HERE) ROADWAY OR | INSPECTOR'S APPROVAL
(INSERT USE-IN-COMMON DRIVE NAME HERE) USE-IN-COMMON DRIVE INITIALS DATE

1. TRAVEL LANE(S) AND NIDE SHOULDER(S) GRADED PER PLAN.

2. SUBGRADE DRAIN(S) AND OUTFALL(S) CONSTRUCTED PER PLAN.

. GRADED AGGREGATE BASE EXTENDED OVER SUBGRADE DRAIN PER PLAN.

. TRAVEL LANES CONSTRUCTED.

. FINE GRADING, TOPSOILING, SEEDING AND MULCHING OF NIDE SHOULDERS
AND SUPPORTING SLOPES. FINISH WIDE SHOULDER ELEVATION 2 1/2 INCHES
BELOW EDGE OF TRAVEL LANE.

. ALL UTILITIES AND DRIVENAYS ALONG TRAVEL LANES COMPLETED,
ANY DAMAGED AREAS REPAIRED AND 2 INCH STAND OF DENSE GRASS
ESTABILISHED OVER ALL DISTURBED AREAS.

. SIGNED AND CERTIFIED AS-BUILT SUBMITTED TO C.C. BUREAU OF RESOURCE
MANAGEMENT WITHIN 30 DAYS OF STEP 6.

CARROLL COUNTY WIDE SHOULDER TECHNIQUE SEQUENCE OF
CONSTRUCTION FOR PUBLIC ROADS & USE-IN-COMMON DRIVES

. CONTACT THE CERTIFYING PROFESSIONAL ENGINEER OR PROFESSIONAL LAND SURVEYOR 24 HOURS PRIOR TO
START OF CONSTRUCTION OF (INSERT ROADNAY NAME HERE) ROADWNAY OR (INSERT USE-IN-COMMON DRIVE
NAME HERE) USE-IN-COMMON DRIVE. (INSERT NAME AND PHONE NUMBER OF CERTIFYING PROFESSIONAL
ENGINEER OR LAND SURVEYOR HERE).

. GRADE TRAVEL LANES AND WIDE GRASS SHOULDER PER PLAN.

. INSTALL SUBGRADE DRAINS AND OUTFALLS PER PLAN.

. INSTALL GRADED AGGREGATE BASE, EXTENDING OVER THE SUBGRADE DRAIN.

. CONSTRUCT TRAVEL LANES.

. FINE GRADE, TOPSOIL, SEED AND MULCH WIDE SHOULDERS AND SUPPORTING SLOPES. FINISH WIDE
SHOULDER ELEVATION 2 1/2 INCHES BELONW EDGE OF TRAVEL LANE.

. NITHIN 30 DAYS OF THE COMPLETION OF ALL DRIVENAYS (TO EASEMENT LINE ), AND ALL UTILITIES ALONG THE
TRAVEL LANES, NITH ALL DAMAGED AREAS REPAIRED AND THE ESTABLISHMENT OF A 2 INCH STAND OF DENSE
GRASS OVER ALL DISTURBED AREAS, SUBMIT A SIGNED AND CERTIFIED AS BUILT (INCLUDING THE INSPECTION
CHART) TO THE C.C. BUREAU OF RESOURCE MANAGEMENT.

TABLE Il @

DRIVENAY REQUIRED THE ENTIRE WIDE SHOULDER,

GRADE | SHOULDER WIDTH ® OUTSIDE OF THE DRIVENAY THIS SHEET ORIGINALLY
12 PAVEMENT AND ANY SUBGRADE b TRIBUTED AT THE CARROLL
12 DRAIN OUTFALLS MUST BE .
E PROTECTED BY EASEMENT AND gg#'ggE:UT:EzYOOOES g'gs;ggg
15 MUST BE NOTED AS , .
16 "STORMWATER MANAGEMENT AND RE-DISTRIBUTED
17 FACILITY" ON THE PLAT. SEE SEPT. 17,2008 FOR COMMENT
14 EASEMENT COMMENT 1, PAGE 3. EFFECTIVE NOV. 1 9, 2008

20 M.B. COVINGTON I, P.E.
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Non Rooftop Disconnection for
Carroll COunt Public Roads
The "Wide Shoulder" Technigue

@ TYPICAL RIGHT OF ANAY ©
GRASS GRASS
SHOULDER SHOULDER
VARIES VARIES
2' 15' MAX. q9-11" qa-11" 15' MAX. 2'
TYPICAL TYPICAL
Q% PROFILE Ve
v GRADE (2 2'
LINE(P.G.L.) [
Q;.\ ___________ ‘l\
______ /—DITCHLINE
-- SUBGRADE INLETS - SEE
L DRAIN J DETAIL,
SEE DETAIL PAGE 36
STORM DRAIN
TRUNK LINE
PARALLEL TO
© ROADNAY
SHOULDER ELEVATION SHALL BE
2 1/2"LONER THAN EDGE OF ROAD ANY PORTION OF THE GRASS SHOULDER
TYPICAL BOTH SIDES EXTENDING BEYOND THE R-O-W LINE

MUST BE PROTECTED BY EASEMENT AND
MUST BE NOTED AS "STORM NATER
MANAGEMENT FACILITY" ON THE PLAT.
SEE EASEMENT COMMENT 1, PAGE 3

The "Wide Shoulder" Technique must be applied to subdivision streets wherever feasible. The
shoulder slope is set at 5% and the shoulder width is proportional to the maximum road grade. (See
Table 1) Once the maximum required shoulder width is determined the typical section must be
constant along the street. Any areas that are too steep to qualify for credits must still have the
constant shoulder width.

This technique satisfies the water quality and recharge requirements of the 2000 MD stormwater
management manual and allows the roadway to be counted as grass when calculating the channel
protection and quantity control requirements.

TABLE 1
ROAD REQUIRED (&)
GRADE SHOULDER WIDTH
o q
1 q
2 10 THIS SHEET REVISED
3 11 AND DISTRIBUTED AT
2 12 THE CARROLL COUNTY
SURVEYOR'S MEETING
5 13 TO INCLUDE STANDARD
6 14 LOCATION OF STORM
M.B. COVINGTON I, P.E. = 15 DRAIN TRUNK LINE.
4 APRIL 2008 MAY 21,2008
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SCHEMATIC OF ROADWNAY NWITH
WIDE SHOULDER TECHNIQUE

To be shown on Drainage Area Maps and used to identify undisconnected
impervious areas.

AREA NOT DISCONNECTED.
RUNOFF TO BE TREATED BY
ANOTHER BMP AND CALCULATED
AS IMPERVYIOUS IN RUNOFF
CALCULATIONS.

- 15:00
PLAN
1 5%
o0
o~
+*
,\olo
X
o7
%
10+00 11+00 12+00 13+00 14+00 15+00
PROFILE
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SUBGRADE DRAINS

GENERAL: SUBGRADE DRAINS SHALL RUN CONTINUOUSLY NITH BOTH EDGES OF CROWNED
ROADS AND COMMON-USE-DRIVENAYS AND ALONG LOW EDGE OF
SUPERELEVATED ROADS AND USE-IN-COMMON DRIVENAYS AT EDGE OF PAVEMENT.

PIPE FOR DRAINS SHALL BE 4" |.D. PERFORATED SCHEDULE 40 PVYC OR HDPE (TYPE "SP").
STONE SHALL BE CLEAN #57 AGGREGATE. TRENCH SHALL BE LINED ON BOTH SIDES AND

THE BOTTOM WITH PERMEABLE GEOTEXTILE FABRIC. NO GEOTEXTILE FABRIC IS TO BE
PLACED ON THE TOP BETWEEN THE TRENCH AND THE STONE BASE. PIPES CROSSING BENEATH
THE ROAD SHALL BE SOLID (NON-PERFORATED). TRENCH UNDER ROADWAY SHALL BE
BACKFILLED ANITH EARTH OR ROAD BASE MATERIAL. PREFABRICATED FITTINGS

SHALL BE USED FOR ABRUPT CHANGES IN DIRECTION OR WHEN JOINING PIPE SYSTEMS.
FITTINGS NILL NOT BE REQUIRED FOR NORMAL UNDULATIONS IN ROAD PROFILE.

GEOTEXTILE FABRIC SHALL CONFORM TO CLASS "SD" SPECIFICATIONS.

OUTFALL: OUTFALLS SHALL BE CONSTRUCTED AT DONNGRADE ENDS OF SUBGRADE
DRAINS AND AT SUMPS IN ROAD PROFILE USING SAME MATERIALS AND SPECIFICATIONS
AS FOR DRAINS EXCEPT THAT THE PERMEABLE GEOTEXTILE FABRIC MUST SURROUND THE
TRENCH ON ALL 4 FACES (TOP, BOTTOM, AND BOTH SIDES). OUTFALLS MUST DAYLIGHT.
OUTFALL MAY RUN WNITH/BENEATH CENTERLINE OF DITCH IF NECESSARY TO DAYLIGHT.

WHERE OUTFALL WILL BE PLACED IN UPLAND AREAS, A STANDARD 5" CONCRETE GUTTER
WILL BE USED. SEE C.C. PLATE 44. FINAL 10' SECTION OF PIPE SHALL BE NON-PERFORATED
WITH A RODENT GUARD INSTALLED. TRENCH FOR FINAL 10' SECTION SHALL BE BACKFILLED
WITH EARTH.

PLATE 43-A DESIGN
MANUAL ROADS ¢ STORM
DRAINS, CARROLL
COUNTY, MD

ROAD PAVING \ THIS DETAIL BASED ON

\ GRASS sHouL per

5% —

U860 A= e ro)
m STONE BASE &5
O _0on 0O fa O

#57 STONE

CLASS "SD"(NA 80, 100, 120 OR 160)
GEOTEXTILE FABRIC ON SIDES AND
BOTTOM ONLY. NO FILTER CLOTH

4" DIA. PERFORATED BETWNEEN SUBGRADE AND STONE BASE.
SCH. 40 PYC OR
HDPE TYPE "S5P"

SUBGRADE DRAIN
NTS NOTE: CLASS "SD'(NA 80, 100,

EDGE OF ROAD OR EDGE 120 OR 160) GEOTEXTILE FABRIC
OF PAVED WIDENING ON ALL 4 SIDES OF OUTFALL

oR (RODENT GUARD
= ASS SHoy SEE DETAIL
Yo ON e @ele tN e & /elos v LDER 5% —=. PAGE &1)

0
O
\ n
o 5"STD.
& F L0 S g CONCRETE
— GUTTER

/ \— 4" DIA. PERFORATED

ELBON PIPE @ 2%

STANDARD SUBGRADE
OUTFALL DETAIL

NTS APPROVED AND DISTRIBUTED 10 FEB. 2004
BY C.CDP.N. REVISED TO CORRECT
BACKFILL, GEOTEXTILE AND GUTTER.
DISTRIBUTED FOR COMMENT ON MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS MTG.
MAY 14,2010
EFFECTIVE DATE: JULY 29,2010

10' SOLID PIPE M
N/ EARTH BACKFILL o




Ditchline Inlet Type & Spacing for
Ccarroll County Public Roads when
The "Wide Shoulder" Technigue is Used

15" MAX.

2% — o %
BNCTTB TONITTOL WARPED o
o %
( .
3(/ FL O M O <5
' @

H =
ELBOIN/ \@ :‘\@

@ DITCHLINE INLET TO BE PLACED SO THAT THE 10 YEAR STORM FLOW DEPTH DOES NOT
EXCEED A DEPTH OF 6 INCHES OR A FLOW OF 2.25 CFS.

REQUIRED INLET SPACING DESIGN CHART

DEPTH OF
FLOW
INCHES

6 12 1.18 48

6 12 1.68 67

6 12 2.06 82

5.9 12 2.25 a4
5.6 12 2.25 1.02
5.4 12 2.25 1.04
5.3 12 2.25 1.16
5.2 12 2.25 1.21
5.2 13 2.25 1.20
5.1 13 2.25 1.25

*MANNING'S "N* PER FIGURE 7.5 "VARIABLE MANNINGS "N" WITH VARYING FLOW
DEPTHS" GRASS CHANNEL DESIGN PROCEDURE

MANNING'S DITCHFLON (Q,,) DITCHLINE VELOCITY
(N)* FT3*/SEC FT/SEC

5‘_00»40\014:0”\)_. R

@ STANDARD TYPE K INLET - MD 378.05 MODIFIED TO INCLUDE A TRAFFIC BEARING GRATE.
INCLUDE 10 FT CONCRETE FLUME UPSTREAM OF INLET.

@ 4" PERFORATED PIPE AND 57 STONE @ 2% TO INLET PER DETAIL, PAGE 35.
@ WARP SHOULDER TO MEET INLET AND CONCRETE FLUME (APPROXIMATELY 7% SHOULDER).

@ CONCRETE GUTTER ¢ INLET NEIR TO MATCH DITCHLINE INVERT.

@ MINIMUM PIPE SIZES PER SECTION 6.4.6 OF THE C.C. DESIGN MANVAL, ROADS ¢ STORM
DRAINS.

ISSUED 4 APRIL 2008

REVISED TO INCLUDE SPECIFICATIONS
FOR DITCHLINE INLET. DISTRIBUTED

AT THE CARROLL COUNTY SURVEYORS
MEETING 21 MAY 2005




Carroll County Policy on Use of the Percent Area ath Percent Volume
Methods for Calculating Stormwater Management (SWM)Requirements

Page 2.6 of the 2000 Maryland Stormwater DesigniMbstates that:

“The percent volume method is used... when strucuiadtices are used.”
“The percent area method is used when non-strugitaatices are used.”

Structural Practices include; infiltration trenclaesl basins, wet and dry ponds, sand filters etc.
Non-Structural Practices include; disconnectiomgdervious surfaces (including drywells) as
well as sheet flows to buffers, and adequate griaasnels.

Conclusions/Policy
When non structural methods provide the SWM forgheresite the Percent Area Method may
be used. If angtructural methods are used anywhere on sitedgheeRt Volume Method must
be used.

Practical Application

In practice only complete disconnection of impengsurfaces can eliminate structural SWM
practices. Thus only completely disconnected sisgsuse the Percent Area Method to calculate
SWM requirements.

Martin B. Covington, Il P.E.

Stormwater Management Program Engineer
Distributed @ C.C. Surveyor’'s Meeting
Effective Date: December 20, 2006
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Carroll County, Maryland

Reservoir Watersheds
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Legend
|:| Reservoir Watersheds

This map s solely for guidance. It is not 10 be used as a substitute for & site specific plan.

39




Additional Stormwater Management Requirementsfor Commercial & Industrial
Development in the Reservoir Watershedsin Carroll County, Maryland

2. Commercial and industrial development within Suef§i¢atershed Areas shall adhere to the
following:

a. The storage, use, and transfer of regulatedautes shall be performed under roof so
that exposure to rainfall is eliminated and thetaonnation of stormwater runoff
prevented.

b. Pollutants shall be removed from runoff as closthe source of exposure as possible.

c. Stormwater flows should be designed to be dégukrather than concentrated.
Stormwater flows should be directed to areas coimgipermeable soils, hydrologic soil
groups A or B, where site design allows.

d. A minimum of 90% of the annual, total runoffrnall impervious surfaces shall be
recharged to the ground within the site property.

Note: Provisions of the Stormwater Management Act of 2007 require that 100% of the
average annual predevelopment groundwater recharge volume over the entire site be
recharged into the ground within the site (parcel or group of parcels). See pages 82-
84 for calculation procedure.

e. Stormwater management shall be achieved thrtheghse of a series of connected
practices (i.e. a treatment train approach). Watiatity management and recharge shall
be distributed throughout the site.

f. Landscape islands and other vegetated aredsbghatilized within the building envelope
for stormwater management (see page 85).

g. The 10-year quantity volume and channel prataciblumes, as well as any additional
water quality and recharge required shall be pexich a perimeter, modified
recharge/sand filter facility. *

h. Distributed outflows onto the surface from tlegimeter facilities are required. *

i. Between any parking area or structure and thiengter facility, the following minimum
grass filter strip shall be installed: *

Filter Strip Requirements
Slope of Strip (%) Minimum Length (ft)
1 25
2 25
3 29
4 33
5 37
6 41
7 45
8 49
9 53
10 57
11 61
12 65
13 69
14 73
15 77

* See pages 42i-42p for approved alternate techniques to meet these requirements.

Martin B. Covington, lll, P.E. — First distributednii21, 2005

Revised to include groundwater recharge requirement.

Distributed for comment May 3, 2010.

Comments received at the Carroll County Surveyors Meetingaynl19, 2010.
Effective Date: July 29, 2010
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Department of Planning
Carroll County Government
225 North Center Street
Westminster, MD 21157
1-888-302-8978; TT 410-848-9747

Tom Devilbiss, C.P.G., Deputy Director
Bureau of Resource Management
410-386-2321, Fax: 410-386-2924
Environmental Inspection Services

410-386-2210

Carroll County Code Implementation Policy
Chapter 218, Water Resource Management

Effective Date: 19 December 2007

Issue: Clarification to the Exemptions Section (8218-4.B(1) and (2))

B. Modifications to businesses which do not ineoan increase in:
(1) Impervious cover of more than 10% or 40,000as¢ feet, whichever is less, and
(2) the storage or handling of a regulated sulsstan

Policy:

To determine if a modification to an existing bussia meets the exemption B (1), apply the
following criteria:

1) Calculate the impervious area associated widtaimg the business. The impervious
area should include, but not be limited to exisstryictures, parking and storage areas
used for the business.

2) If the proposed impervious area is greater tG# of the impervious area associated
with operating the business, then the proposedfination is_notexempt from the
requirements of Chapter 218.

3) If the modification to the business creates @aithl impervious area of more than 40,000
square feet, then the modification is Baempt from the requirements of Chapter 218.

If a modification to a business involves an incesaghe storage or handling of a regulated

substance (8218-4.B(2)) then, regardless of theuatrf impervious area added, the
modification to the business is ratempt from the requirements of Chapter 218.

40a



Additional Stormwater Management Reguirements for Commercial and I ndustrial
Redevelopment in the Reservoir Watershedsin Carroll County, Maryland

If the proposed development meets the redeveloproetatria listed in the attached
“Project Decision Chart” and the onsite impervicausfaces were constructed prior to
July 1, 1984 or aspart of an approved site plan then:

“2.d. A minimum of 90% of the annual, total rundifom all impervious
surfaces shall be recharged to the ground witterstte property.”

191-8.A “. .. provide ESD to the MEP. Overbdigod protection volumes do not
apply
191.8.B “. .. shall reduce those existing sitpenvious areas within the limits of

disturbance (LOD) . . %"

Together this means that the Impervious Area Remtuand ESD to the MEP provisions
of Chapter 191 (SWM) apply only within the LOD.

However, Groundwater Rechargeisdifferent.

Please see page 40a. Unless a project is exeonptlifie provisions of Chapter 218
(Water Resources), one inch of runoff fromiadpervious surfaces on the site (parcel or
group of parcels) must be captured, conveyed ecttlrged into the ground.

and:

Please also be aware that due to the Stormwateagdanent Act of 2007, 100% of the
average annual pre-development groundwater reehaigme over the “entire site”
(parcel or group of parcels) must be capturedyeged and recharged into the grodnd.
Please see the calculation procedures on pagg4.82-

Footnotes

! Carroll County Water Resource Management Manual (May 2p&dgs 17 and 18
2 §191-8A of the Code of Public Local Laws and Ordinamée3arroll County

% §191-8B of the Code of Public Local Laws and Ordinance&afoll County

4 COMAR 26.17.02.06 “Minimum Control Requirements”

Martin B. Covington, lll, P.E. — First distributedtae Carroll County Surveyors Meeting on June 15, 2005
Revised to include 2010 Chapter 191 revisions.

Distributed for comment May 3, 2010.

Comments received at the Carroll County Surveyors Meetirday 19, 2010.

Effective Date: July 29, 2010
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Project Decision Chart
Redevelopment vs. New Development

Measuring Impervious Cover: The measured areastéglan that “effectively prevents
stormwater from infiltrating into the ground.” Theea that “does not have vegetative or
permeable cover shall be considered total impesvamver.? (i.e. buildings, pavement, crusher
run gravel, millings, etc.)

The “site” is the “entire parcel or combinationparcels where development is to be
performed.®

Is the existing Land Use on the “site” commerdiadustrial or multi-family residential?
and

Do the existing impervious surfaces cover 40% oreud the site (parcel)?
and

Were the impervious surfaces constructed befogellul984 or with an approved stormwater
management plan after that date?

YESto All Questions NO to Any Questions

This is a redevelopment project. This is a new development project.

The stormwater management requirements | The stormwater management requirements
apply to the impervious areas within the limitsapply to the entire site (all of the impervious

of disturbance only (L.O.D.) only. surfaces on the parcel or parcels).
See §191-8 for requirements. See §191-10 for requirements.
Footnotes

! §191-3- Definition of “Impervious Area”

2 2000 Maryland Stormwater Design Manual, Pages 2-4
% §191-3- Definition of “Site”

* §191-3- Definition of “Redevelopment”

® §191-3- Definition of “Redevelopment”

® §191-8B- Redevelopment

Martin B. Covington, lll, P.E. — First distributedtate Carroll County Surveyors Meeting on April 20, 2005
Revised to include 2010 Chapter 191 Revisions.

Distributed for comment May 3, 2010.

Comments received at the Carroll County Surveyors Meetiridayn19, 2010.

Effective Date: July 29, 2010
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DESIGN PROCEDURE FOR SATISFYING CARROLL
COUNTY NATER RESOURCE MANAGEMENT
MANUAL SECTION IV C3b2

"STORM DRAINAGE UP TO AND INCLUDING THE 10 YEAR DESIGN STORM SHALL NOT PRODUCE DISCHARGE
VELOCITIES EXCEEDING 2 FEET PER SECOND PRIOR TO ENTERING THE BUFFER"

Carroll County Stilling Basin Technigue

OPTION 1: (WHERE A FULL SIZED STILLING BASIN AND UNDERDRAIN CAN BE CUT INTO AND DISCHARGED
ONTO THE EXISTING GROUND OUTSIDE OF THE STREAM BUFFER)

Note : If any portion of the stilling basin or underdrain encroaches on the stream buffer
option 2 (page 4 2b) must be used.

NOTE: ALL PROFILES MUST EXTEND
TO THE STREAM AND SHOW
-l Existing Ground Slope THE STREAM BUFFER.
greater than 15%

(give slope on profile)

"
i ¥
v STREAM Z
a BUFFER PER n
L. WATER b3
\ Existing Ground Slope S| resource b Z
less than 15% u MANUAL Y
. (give slope on profile) a 5 5
N u 0
____"(PIPE TYPE) | z
% SLOPE N =4 N Q
3 AR i
Q= N w.,
v N s
N
AN
STILLING BASIN: \l - - 4 ’
DIMENSIONS SPECIFIED ON | “““““ ~ . , /
PROFILE ¢ SHONWN ON PLAN. s R . R NAVAY
CLASS | RIP-RAP. ALL VOIDS ! Stilling Basin and Underdrain per detail ! N

PACKED NITH TOPSOIL, onhpages 719-5 1

SEEDED ¢ MULCHED.

IF THE STILLING BASIN AND UNDERDRAIN:

1. ARE SIZED AND CONSTRUCTED IN ACCORDANCE WITH THE DETAILS ON SHEETS 79-5 1
2. ARE CUT ENTIRELY INTO EXISTING GROUND
3. ARE ENTIRELY OUTSIDE OF THE STREAM BUFFER
4. ARE DESIGNED WITH THE DONNSTREAM LIP COMPLETELY FLAT
(GRADING IS REQUIRED TO SHOW PLACEMENT ON THE LANDSCAPE)

THEN: THE OUTFALL MEETS THE 2 FT/SEC. CRITERIA FOR DISCHARGES UP TO THOSE FOUND IN TABLE 1
FOR LARGER DISCHARGES, OPTION 2 (PAGE 42b) MUST BE USED.

*BASED UPON 6" OF FLOW OUT OF BASIN

TABLE 1
DI AM';':SR (in) MAXIMUM Q* (cfs)
15" 6.25
18" 1.50
21" 85.7%
24" 10.00
% 2 MARTIN B. COVINGTON Il PE.
v 6 STORMWATER MANAGEMENT
_ . PROGRAM ENGINEER
42 17.50 EFFECTIVE DATE: JAN. 21, 2004
48 20.00 REVISED AND DISTRIBUTED
54" 2250 FOR COMMENT AT CARROLL COUNTY
60" 25.00 SURVEYOR'S MEETING: JAN 20, 2010

EFFECTIVE DATE: MARCH 17,2010
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DESIGN PROCEDURE FOR SATISFYING CARROLL
COUNTY NATER RESOURCE MANAGEMENT
MANUAL SECTION IV C3b2

"STORM DRAINAGE UP TO AND INCLUDING THE 10 YEAR DESIGN STORM SHALL NOT PRODUCE DISCHARGE
VELOCITIES EXCEEDING 2 FEET PER SECOND PRIOR TO ENTERING THE BUFFER"

Carroll County Drop Structure and Oversized Outfall Pipe Technique

Option 2 is used in the following situations:

1. When a full sized stilling basin and underdrain cannot be cut into and discharge onto the existing ground
outside of the stream buffer.

2.Whenthe @, is too large for table 1 on 42a

3. outfalls are not allowed on existing steep slopes. When steep slopes intersect the edge of the buffer
and no area can be found to discharge outside the buffer area, the riprap apron s allowed in the buffer
for the minimum distance to tie into the flood plain. In extreme situations, with prior permission of the
C.C. Nater Resources Reviewer, the outfall may be allowed in the buffer.

DROP INLET SUMPED 1 FT MINIMUM (150% CAPTURE OF RATIONAL METHOD Q,,)
DROP MANHOLE MAY BE USED IF NO CONCENTRATED RUNOFF IS GOING DONNSLOPE

MINIMUM 1FT DROP BETWEEN PIPES

S o 4
\\\ ] 1 (FOR SAM FACILITIES - OTHER SLOPES MAY VARY)
'&w S EXISTING GROUND SLOPE GREATER THAN 15% (GIVE SLOPE ON PROFILE)
~N
— |
— STREAM BUFFER

HANDRAIL WHEN OUTFALL PIPE EXCEEDS 48" DIA. ?(:

(2000 MD SWM MANUAL) (SEE SHEET 42C) o
OUTFALL PIPE SIZED ENDWALL (NOTE: FOR 3:1 & 4:1 SLOPES .
IgSZROV'DE 2FFPSOR STANDARD ENDWALLS ARE NOT LONG ENOUGH. | 5 0

- THESE ENDWALLS MUST BE DETAILED.) Y 9
MINIMUM 1 PIPE N~ FLOW SEE PAGE 42D Wz g
SIZE LARGER THAN — = Ex. Ground Slope < 15% E 0 Q
INFLOW PIPE Give Slope on Profile L) o
3'SUMP FOR YELOCITY RIP-RAP AF’—RBPI o_% _____ ~ % .
DISSIPATION & SEDIMENT | \ l
COLLECTION —— | \
L 50 FT. MINIMUM \
NO DISTURBANCE AN 7
—"RECEASTM G361 N ,
LCc-25e 0% In areas of significant pedestrian access ~

RIP-RAP PAD: g 1t p , R ’
DIMENSIONS SPECIFIED ON O % SLOPE géee%oaugrgzir;aeg require a grate over the outfall \L/\ ~—
PROFILE ¢ SHOAN ON PLAN. Q.-
CLASS IRIP-RAP. ALLVOIDS v, = NOTE: ALL PROFILES MUST EXTEND TO THE STREAM
PACKED WITH TOPSOLL, SEE ITEM 72 ON PAGE 64 AND SHOW THE STREAM BUFFER.

SEEDED ¢ MULCHED.

IF: THE DROP STRUCTURE AND OUTFALL PIPE ARE CONSTRUCTED AS SHONWN ABOVE,
THEN: THE OUTFALL MEETS THE 2 FT/SECOND CRITERIA FOR DISCHARGES UP TO THOSE FOUND IN TABLE 2

TABLE 2 MINIMUM SIZE OF FLAT GRADE
PIPE OUTFALL PIPES SHALL BE 30"
DIAMETER (in) |[MAXIMUM @,,(cfs) | FOR MAINTENANCE (CC.DPI.)
15" 20
18" 30 THEREFORE, THE MINIMUM STRUCTURES ARE:
= 5.0 60" MANHOLE MD-384.03 OR
— o STD TYPE-S INLET DOUBLE GRATE
= o TANDEM
m MD 374.70 ¢ BAR GRATE MD 3749.05
36 14.0 (NON TRAFFIC) OR
42 19.0 MD 374.70 ¢ RETICULAR GRATE
45" 25.0 MD 374.02 (TRAFFIC AREAS)
54° 320 MARTIN B. COVINGTON IIl, P.E.
60 400 STORMWATER MANAGEMENT
72" 550 PROGRAM ENGINEER
24" 15.0 EFFECTIVE DATE: JAN. 21, 2004
a6 100.0 REVISED AND DISTRIBUTED
o5 1956 * gggg:‘fsféﬁfgg‘;”sm”' FOR COMMENT AT CARROLL COUNTY
120" 1550 CONTACT APPROVING AUTHORITY. ~ SURVEYOR'S MEETING: JAN 20,2010

EFFECTIVE DATE: MARCH 17,2010
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CARROLL COUNTY FIELD WELDED PIPE RAILING
FOR HEADWNALLS, ENDINALLS & RISER BOXES
USED IN STORMINATER MANAGEMENT FACILITIES
NITH VEHICLE ACCESS AND LOW VOLUMES OF FOOT
TRAFFIC ANTICIPATED

&'-0" STANDARD SPACING | LENGTH VARIES TO MATCH STRUCTURE |

|
S

ALL POSTS MUST
BE VERTICAL ———— FITTINGS

)

ALL RAILINGS TO BE

PARALLEL TO TOP OF

FILL NITH GROUT CONCRETE WALL.

/TOP OF CONCRETE WALL FILL NITH GROUT

1
1 1
:\CORING OF EXISTING : h\ PROVIDE PROPER SLEEVE
I CONCRETE STRUCTURE I
! TO RETROFIT RAILING L
IS ACCEPTABLE S |
MINIMUM &" UNLESS CENTERED ON SUPPORTING WALL

1
! INALL NEN CONSTRUCTION !

General Notes for Field Nelded Pipe Railings

MATERIAL - Pipe Posts, Railing ¢ Nelded Fittings to be Standard Steel Pipe, 2 1/2" @ inside diameter.
ASTM A-53, Schedule 40. Grout to be a commercially prepaired 5,000 psi honshrink
product per section 402.1 1 (¢)

JOINTS - No Pipe Joints are allowed except at corners or tees. Corners and tees may be formed by field
cutting and welding or use of standard fittings. If field formed they must approximate the fitting
geometry.

WELDING - Full penetration of metal. Welds to be free of holes, gaps or defects and ground off smooth
to the touch. All welding to be in accordance with section 430.03.1 4.

PAINT - 1 Primer coat & 2 Paint Coats (Flat Black) in accordance with section 435

PRIORITY - All material ¢ workmanship to conform to: the plans, then this detail, then the latest SHA
Specifications

STANDARD BOOK - Current State of MD, SHA Book of Standards

SPECIFICATIONS - MD D.O.T. - Standard Specifications for Construction and Materials, duly 2008

Crown grout for
positive drainage
away from post on FIRST DISTRIBUTED FOR COMMENT
all sides. AT THE C.C.SURVEYOR'S MEETING:
FIPE DETAIL NOV. 149, 2008. REVISED TO
CORRECT SPECIFICATIONS
RAILING TO BE CENTERED IN DISTRIBUTED FOR COMMENT
NALL UNLESS OTHERWISE NOTED MAY 3, 2010
COMMENTS RECIEVED AT C.C.
SURVEYORS MTG. MAY 19,2010
EFFECTIVE DATE: JULY 29,2010
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CARROLL COUNTY FIELD WELDED PIPE RAILING
FOR HEADWNALLS, ENDINALLS & RISER BOXES
USED IN STORMWNATER MANAGEMENT FACILITIES
WITH VEHICLE ACCESS AND HIGH VOLUMES OF FOOT
TRAFFIC AND SMALL CHILDREN ANTICIPATED

8'-0" STANDARD SPACING | LENGTH VARIES TO MATCH STRUCTURE |

ALL RAILINGS TO BE
ALL POSTS AND PICKETS ﬁPARALLEL TO TOP OF

MUST BE VERTICAL CONCRETE WALL.
| 1 7] |
g )

NWININ ,Z ¥

N AN /
J | | |

( L TOP OF CONCRETE WALa ( 4" MAX— \

Q

le— 17 ————— W

1 T
1 1 1
N~ CORING OF EXISTING ! :‘\PROVIDE PROPER SLEEVE /*. |
| CONCRETE STRUCTURE | |1 INALL NEW CONSTRUCTION= 1| |
) TO RETROFIT RAILING b e

IS ACCEPTABLE |
MINIMUM &" UNLESS CENTERED ON SUPPORTING WALL

General Notes for Field Welded Pipe Railings

MATERIAL - Pipe Posts, Railing ¢ Welded Fittings to be Standard Steel Pipe, 2 1/2" @ inside diameter.
ASTM A-53, Schedule 40. érout to be a commercially prepaired 5,000 psi honshrink
product per section 402.11 (¢)

Pickets to be AISI 1018 cold finished steel equare bars 1" x 1"

JOINTS - No Pipe Joints are allowed except at corners or tees. Corners and tees may be formed by field
cutting and welding or use of standard fittings. If field formed they must approximate the fitting
geometry.

WELDING - Full penetration of metal. Welds to be free of holes, gaps or defects and ground off smooth
to the touch. All welding to be in accordance with section 430.03.14.
PAINT - 1 Primer coat ¢ 2 Paint Coats (Flat Black) in accordance with section 435

PRIORITY - All material § workmanship to conform to: the plans, then this detail, then the latest SHA
Specifications

STANDARD BOOK - Current State of MD, SHA Book of Standards

SPECIFICATIONS - MD D.O.T. - Standard Specifications for Construction and Materials, July 2008

Crown grout for
positive drainage
away from post on
all sides.

2.46"

RAILING TO BE CENTERED IN DISTRIBUTED FOR COMMENT
WALL UNLESS OTHERWISE NOTED MAY 3, 2010
PIPE DETAL £ OMMENTS RECIEVED AT C.C.
SURVEYORS MTG. MAY 19,2010
EFFECTIVE DATE: JULY 29,2010
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CARROLL COUNTY MODIFIED TYPE "C" ENDWALLS
FOR USE IN STORMNATER MANAGEMENT
FACILITIES NITH 3: 1 OR 4:1 SLOPES

MODIFIED HEADWALL HAS: - -
3:1 SLOPED WALLS FOR RALING TO BE

31 GRADES AND 41 CONSTRUCTED PER
SLOPED WALLS FOR 41 oG WELDED PIFE
GRADES. THIS PORTION N PAGE a0

OF TYPICAL TYPE C

ENDWALL IS N/A —— |

TYP.EL.

S = | ELEVATIONS ARE TO
Rorog SEEP P2 Q| BE PROVIDED BY
E ED ora pOZE2 THE ENGINEER ON
O peo THE PLANS

:l SITE SPECIFIC
/

TYP.EL.

4

N
MODIFIED —f \SEE PIPE OUTFALL o~ FOOTER DIMENSIONS AS
'C' ENDWALL RACK. IF REQUIRED BY  SHOWN ON C.C. PLATE
CARROLL COUTY,SEE 72 SHALL BE APPLIED
DETAIL PAGE 42e UP TO 0" DIA. PIPE.
SEE PAGE 76 FOR GRADING ABOVE 60" DIA. PIPE

AROUND HEADWALL DIMENSIONS MUST BE
DETAILED AND CERTIFIED.

THE MODIFICATIONS TO THIS ENDWALL ARE MINIMAL. STANDARD TYPE 'C
SPECIFICATIONS REGARDING REINFORCING, STEEL, CONCRETE, AND
CHAMFERS AS SHOWN ON C.C. PLATE 79 SHALL BE APPLIED.

FOR CIRCULAR CONCRETE PIPES

3:1 GROUND SLOPES 4:1 GROUND SLOPES

OUTFALL ENDWALL DIMENSIONS OUTFALL ENDWALL DIMENSIONS
PIPE PIPE
D|A IAII IIBII "C" "D" ||E|| DlA "A\" "B" "C" "D" "E"

(N.) Fr) | Fr) | FT) | FTD) | FT) (N.) FT) | FT) | (FT) | FT) | FT)

=3 25 (2625|775 | 20 | 113 15" 25 35 | 25 | 20 | 113

e 3.0 | 3.0 |92.00| 225 | 1.25 18" 30 | 40 | N.O | 225 | 1.25

24" 40 | 375 | M50 | 275 | 1.BO 24" 40 | 5.0 | 4.0 | 275 | 1.BO
clo} 5.0 (4875|1475 | 3.5 [1.875 30 5.0 | &5 | 18.0 | 3.50 | 1.875
3¢ 6.0 |B.e25|17.28 | 4.0 | 2125 36 6.0 | 7.5 | 21.0 | 4.00 | 2125
42" 7.0 |6.375(12.78 | 4.5 |2375 42' 7.0 85 | 24.0 | 450 |2.375
48" 8.0 | 7125 |2225| 5.0 |2.625 48" 80 | 95 | 27.0 | .00 |2.625
B4 9.0 | 825 (28.25 3.00 B4 9.0 | N.O | 31.0 | .75 | 3.00
60" 2.00 |28.0C 3.25 60" 10.0 | 120 | 340 | .25 | 3.25
72" 10.50 |33.0C 3.75 72" 120 | 14.0 |40.0| 7.25 | 3.75
é4' 12.0 |38.00 4.25 &4’ 4.0 | 16.0 | 46.0 | 825 | 4.25
oc 13.875( 43.75 . 4.875 o¢' 1.0 | 185 | B3.0 | 9.50 | 4.875
15.375| 48.75 B.375 os 18.0 | 20.5 | B2.0 (10.50 |5.375
16.875| 53.75 5.875 120" 20.0| 225 | €5.0 | 11.50 |B.875

Martin B. Covingten I, PE

SWM Pregram Engineer

DISTRIBUTED FOR COMMENT MAY 3, 2010
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PIPE OUTFALL RACK

NOTE: CONTRACTOR TO PROVIDE
LARGEST MASTER LOCK TO FIT
HASP & 2 KEYS TO COUNTY
ENGINEER WITH AS-BUILT
DRAWINGS

NOTE: PIPE OUTFALL RACK
TO BE HOT DIPPED
GALVANIZED. NO PAINTED
FIELD MODIFICATIONS.

172" TYP.
_+

T

EASTLOC HINGE ?

MODEL NUMBER  _ | .

HSGO OR 7
EQUIVALENT. ol -

ANCHOR WITH I
EXPANSION BOLTS
172" DlAx -1/2" c

MITRE AND WELD END

—— #6 REBAR SPACED 6' €TO &

—HGE REBAR WELDED TO FLAT
STEEL & AT CROSSINGS

e MASTER LOCK HASP MODEL

NUMBER 703D OR EQUIVALENT

~—1/4"'x 3" FLAT STEEL

LONG (TYP.)

#o REBA&E SPACED

6 ¢TO

(2) #6 REBAR BUTTED

TOGETHER TO ADD
STRENGTH

E#b REBAR
V4'% 3"

FLAT STEEL

SIDE VIEWN OF FRAME

NOTE: DIMENSIONS TO BE SPECIFIED
ON PLAN. OVERALL DIMENSIONS
SHALL BE &' LARGER THAN PIPE

OUTSIDE DIAMETER.

Martin B. Covingten lll, PE

SWM Program Engineer

DISTRBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYCORS
MEETING MAY 19, 2010

EFFECTIVE DATE: JULY 29, 2010




4" SCH 40 PVC
W/ ELBOW (TYP.

THIS IS AN APPROVED METHOD TO MEET THE
REQUIREMENTS OF ARM MANUAL SECTION IVA2
AND IVC2A FOR GAS ISLANDS

S

OVERFLOW DISCHARGE
TO GRASS (NOT -
STORMDRAIN OR
STORMWATER MANAGEMENT
SYSTEM)

OIL /WATER

SEPARATOR (O.W.S.)

4” TRENCH
DRAIN TO \
CANOPY $ -—
DRIP LINE—/ SPILL FLOW
& EDGE
OF PAD
-
co co
T
\ KOsk (e ).
I
4" SCH 40 -
CONNECT TO sm_/ PVC LEADER
SEWER LATERAL TO O.W.S. |

EXTENDED OIL STORAGE SYSTEM
STORMCEPTOR EOS 4-175 WITH
OIL LEVEL ALARM 9830- OWS
WIRED TO SOUND IN KIOSK OR
COUNTY APPROVED EQUAL

A

i

SPILL FLOW

(o=}
/)

N\ 4" TRENCH DRAIN
TO O.W.S. @ EDGE
OF PAD (TYP.)

_ S

UPLAND
STORMWATER
SURFACE FLOW

SPILL FLOW
DIVERTED TO O.W.S.

-

o

UPLAND

SURFACE FLOW
%/DIVERTED TO INLET

12" TRENCH
DRAIN TO INLET
@ OUTSIDE EDGE OF PAD

4" SCH 40 PVC

W/ ELBOW (TYP.)
Storm Sewer

Inlet

OF PAD (TYP.)

Z4" TRENCH DRAIN
TO O.W.S. @ EDGE

| =t I =t N I N N N N [N SN [ S N Y Y Y Y [ N [N [N N S S S S Y A Y A A A A S S SN N S A A A A A S [ S S [ S N N N N S [ [ S [ S |

NOTE:

TO STORMWATER
MANAGEMENT FACILITY

co
J\

TRENCH DRAIN DISCHARGE
PIPE TO BE SAME DIAMETER
12" SCH 40 PVC AS TRENCH WIDTH.

LEADER TO INLET

42f
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THIS IS AN APPROVED METHOD TO MEET THE
REQUIREMENTS OF ARM MANUAL SECTION IVA2
AND IVC2A FOR GAS ISLANDS

CANOPY

DRIP UNE—//,
& EDGE
OF PAD

8" SCH 40 PVC/

ROOF DRAIN

4" SCH 40 PVC LEADER
TO 6" ROOF DRAIN

6" SCH 40 PVC ROOF
DRAIN LEADER TO DRYWELL

STORMWATER
DRYWELL\

A

|

UPLAND

_-

UPLAND
STORMWATER
SURFACE FLOW

S

i SURFACE FLOW

I %/DNERTED TO INLET
112" TRENCH

i DRAIN_TO INLET

@ QUTSIDE EDGE OF PAD

Storm Sewer

MANAGEMENT FACILITY

§

\

Inlet -
e }\
TO STORMWATER

12" SCH 40 PVC
LEADER TO INLET

PAGES 42f, g, & h
DISTRIBUTED FOR
COMMENT MAY 3, 2010

COMMENTS RECIEVED AT

C.C. SURVEYORS MTG.
MAY 19, 2010
EFFECTIVE DATE:
JULY 29, 2010
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THIS IS AN APPROVED METHOD TO MEET THE
REQUIREMENTS OF WRM MANUAL SECTION VA2
AND IVC2A FOR GAS ISLANDS

BUILT-IN LOCK

DUCTILE IRON LONGITUDINALLY
SLOTTED GRATE, LOAD CLASS D
(SUITABLE FOR H-20 LOADING)
10 3/4

1.5"

2
3.

4.

. IT IS NECESSARY TO ENSURE THE MINIMUM DIMENSIONS SHOWN ARE

SUITABLE FOR THE EXISTING GROUND CONDITIONS, NOTIFY ENGINEERING
TO THE CONTRARY.

. A MINIMUM CONCRETE STRENGTH OF 3000 PSI IS RECOMMENDED. THE

CONCRETE SHOULD BE VIBRATED TO ELIMINATE AIR POCKETS.
EXPANSION AND CRACK CONTROL JOINTS ARE RECOMMENDED TO PROTECT THE
CHANNEL AND THE CONCRETE SURROUND. ENGINEERING ADVICE MAY BE REQUIRED
THE FINISHED LEVEL OF THE CONCRETE SURROUND MUST BE APPROX. 1/8"
ABOVE THE TOP OF THE CHANNEL EDGE.

> N~

v

f@

BLOCK FOR ABT PART NO. 2504
GRATE LOCKDOWN EXPANSION JOINT TO 147
SEE NOTE 4- \|EQCK DOWN ENGINEER'S DETAILS 1" DEPRESSION
BOL SEE NOTE 3 GRATE—\ {/_ (GRATE_PARALLEL TO ROAD GRADE)
i . S PR 18"
R & 4—CONCRETE SR EIE
1 SEE NOTE 2 P 2
RN 5. REINFORCE TRENCH PER A EE
RS ; PAVEMENT LOAD (TYP.) . P~ Ll [ Higinigis
NN <]~ BEDDING . s
N LAYER CONCRETE IN /L™ - J U aigiel
o= N MONOLITHIC POUR— [~ 12 MIN
5 " R e .
: |3 e . | -soi 127 MN.~ ol | 42" . | “[¥Pavement (U} | L O
i S s 920 e o
AR R~ e L 112 MNG
6" MIN 46" MIN v R .,,.,,.,-,.-1 /j\j / ABT, INC. PART NO. 1502.14
ANCHOR SLAB

EARTH

. TRENCH DRAIN SHALL BE TRENCH FORMER (TF-14) BY ABT, INC.
. CONCRETE SHALL BE AT LEAST MDSHA MIX NO. 3.
. DRAIN COVER SHALL BE HEAVY DUTY, RATED TO H-20 LOADING

BICYCLE SAFE GRATE. GRATE SHALL BE ABT, INC. PART NO. 1502.14.

. GRATE SHALL BE SEATED ON ANGLE STEEL. CONCRETE TO BE

REINFORCED PER MANUFACTURER'S SPECIFICATIONS.
ALL GRATES SHALL BE LOCKED DOWN PER MANUFACTURER'S
SPECIFICATIONS.

GRATE STATISTICS:

LOAD CLASS: 31.2
AASHTO RATNG: H-25

MATERIAL: GR-80 D.I.
OPEN AREA: 65%
WEIGHT: 26 LBS.

w
4" TRENCH
DRAIN TO O.W.S.
(SEE DETAIL)

DRAIN TO O.W.S. |
(SEE DETAIL)

R R s"t

LRI T B

6" SCH 40 PVC ROOF DRAIN-

& |LEADER TO DRYWELL

4 e — C

=

___J

W/ DRAIN COVER
4" SCH 40 PVC LEADER

'°\——4 SCH 40 PVC BLOW OFF"

5.REFER TO ABT'S LATEST INSTALLATION INSTRUCTIONS FOR COMPLETE DETAILS.
4" TRENCH DRAIN DETAIL 12" TRENCH DRAIN DETAIL
N.T.S. N.T.S.
CANOPY DRAINAGE CAPTURED
BY GUTTERS AND CONVEYED
TO STORMWATER DRYWELL
L DEBRIS SCREEN ON L
GUTTER TOP OF DOWNSPOUT GUTTER
\L-' o <_| | - rl/_
i [
4" SCH 40 PVC [ 1
| INTERNAL DOWNSPOUT T“! | | [ | |
CANOPY DRIP T :': T T ' T CANOPY DRIP
LINE & EDGE Ui LINE & EDGE
OF PAD [T1T71 | | OF PAD
| h - |
M
| [ i [ [ T |
4" SCH 40 PVC T[] | |
/ ELBOW (TYP) [T 'E'E,
[T m} [ 1 |
| i | 7 4" TRENCH UPLAND
STORMWATER

SURFACE FLOW

12" TRENCH
DRAIN TO INLET
(SEE DETAIL)

42h
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THIS IS AN APPROVED ALTERNATE WAY OF
MEETING THE REQUIREMENTS OF
NRM MANUAL SECTION IV C2 ghi

PERIMETER AND ISLAND GRASS SINALES, DITCHES AND INLETS SET IN
GRASS ARE REQUIRED PRE-TREATMENT FOR STORMNATER MANAGEMENT

FACILITIES.

PERIMETER AND ISLAND GRASS SINALE AND DITCHES

NATER QUALITY PRE-TREATMENT IS PROVIDED FOR IMPERVIOUS AREAS DRAINING TO
GRASS SNALES AND DITCHES WHEN THE RUNOFF FROM THE 1 YEAR STORM IS
CONVEYED AT V:=1FET/SEC OR LESS. THE RUNOFF FROM THE 10 YEAR STORM IS
CONVEYED IN THE DITCH AT Vio= 4FT/ SEC OR LESS, ADEQUATE STORM DRAINAGE
CONVEYANCE IS PROVIDED TO OUTFALL INTO THE DITCH AT Vio= 2FT/ SEC OR LESS,
AND THE ONE YEAR STORM WETTED CONTACT AREA IN THE DITCH IS EQUAL TO OR
GREATER THAN 2.5% OF THE IMPERVIOUS AREA DRAINING TO IT.

INLETS SET IN GRASS

NATER QUALITY PRE-TREATMENT IS PROVIDED FOR IMPERVIOUS AREAS SHEET FLOWING
THROUGH AT LEAST 5 FEET OF GRASS TO INLETS WHERE THE RUNOFF FROM THE 1 YEAR
STORM |S CONVEYED THROUGH THE CURB OPENING AND SHEET FLOWED THROUGH THE
GRASS AT Vi = 1 FT/ SEC OR LESS, THE OPENING AND GRASS CAN CONVEY THE 10 YEAR
STORM RUNOFF AT Vio= 4 FT/ SEC OR LESS AND THE WETTED CONTACT AREA IN THE
GRASS IS EQUAL TO OR GREATER THAN 2.5% OF THE IMPERVIOUS AREA DRAINING TO IT.

PARTIAL PRETREATMENT (GRASS DITCHES AND INLETS)

NWHEN THE WETTED CONTACT AREA CANNOT BE ACHIEVED TO THE SATISFACTION OF THE
COUNTY, PROPORTIONALY DISTRIBUTED STRUCTURAL PRETREATMENT MUST BE
PROVIDED FOR THE REMAINDER OF THE PRETREATMENT VOLUME (25% NQ, ).
PROCEDURES FOR CALCULATING DITCH AND SHEET FLOW VELOCITIES, PARTIAL
PRETREATMENT, REQUIRED YOLUMES AND REQUIRED DESIGN FEATURES ARE FOUND

ON PAGES 42; THROUGH 42p.

NOTE:

ALL SNALES AND DITCHES MUST BE FLAT BOTTOMED, AT LEAST 2 FEET WIDE,
NITH 3:1 OR FLATTER SIDE SLOPES.

Martin B. Covingten I, PE

SWM Program Engineer

DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MEETING MAY 12, 2010
EFFECTIVE DATE: JULY 29, 2010




PERIMETER AND ISLAND DITCHES/ SINALES

1 ACRE LOT

210

43560FT?x 1'/12=3630FT°’NQ 9071FT PRETREATMENT (25% OF NQ VYOLUME)
PRETREATMENT BY DITCH 2.5% OF SURFACE AREA 2"
(025)43560 = 1089 FT’—=ASSUME 3' WETTED 3:7 2\

2I

DITCHNEEDS TOBE 363 FT LONG. NOTE: 363 FT e 1 FT/ SEC=
363 SEC OR 6 MIN CONTACT TIME

ACTUAL DITCHLENGTH —=210 =.58 = 586% OF PRETREATMENT,*, 42% REMAINS
REQUIRED DITCH LENGTH—=363

.42 (407) =381 CUBIC FEET TO BE SATISFIED

4'x4' INLETS PRODUCE 16 FT°/ FT OF SUMP DEPTH

10' DIA. MANHOLES PRODUCE 78 FT°/ FT OF SUMP DEPTH

(1) 5' SUMP MANHOLE NILL PRODUCE ALL REQUIRED ADDITIONAL NQ PRETREATMENT VOLUME

WITH DEEP SUMP MANHOLES THE PIPE OUTFALL INTO THE POND
SHOULD HAVE PIPE OUTFALL RACK FOR SAFETY. SEE PAGE 42e

Martin B. Covingten lll, PE

SWM Program Engineer

DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYCORS
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EFFECTIVE DATE: JULY 22, 2010




PERIMETER AND ISLAND GRASS SNALES/ DITCHES
GRADING OPTION

— DEPTH OF FLOW
FOR 1 YEAR STORM

3 3 —
1 1 1'SUMP
- - (MIN.)

T WETTED AREA
3' MINIMUM SUMP —] (PROVIDING PRETREATMENT)

FOR ENERGY
DISSIPATION AND LEVEL NATERTIGHT

STRUCTURAL PIPE AND HEADWALL
PRETREATMENT SEE PAGE 42B

SEE PAGES 58A £ 58B

FOR VELOCITY § CAPACTIY
CALCULATIONS FOR GRASS
SWALES ¢ DITCHES

NOTES:

1.ALL INLETS, MANHOLES, CURB OPENINGS, GRASS CHANNELS, SNALES AND DITCHES USED FOR
PRETREATMENT (WQ) MUST BE BONDED, INSPECTED AND CERTIFIED. THEY MUST BE PART OF THE
SEQUENCE OF CONSTRUCTION AND THE INSPECTION CHART AND SHOWN ON THE AS-BUILT PLAN.
2. THE SEQUENCE AND INSPECTION CHARTS FOR ALL GRASSED DITCH, SNALE AND SHEET FLOW

AREAS MUST INCLUDE ESTABLISHMENT OF 2" OF DENSE GRASS.

3.PER SECTION 19 1-25C(6), ALL SUMPED INLETS AND MANHOLES USED FOR STRUCTURAL
PRETREATMENT (WQ,) MUST BE PUMPED OUT AND ALL ACCUMULATED DEBRIS REMOVED AT LEAST
ANNUALLY.PLEASE LIST ALL SUCH STRUCTURES AND THIS REQUIREMENT IN BOLD ON THE SINM

AS-BUILT CERTIFICATION SHEET.

Martin B. Covingten I, PE

SWM Pregram Engineer

DISTRBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MEETING MAY 19, 2010
EFFECTIVE DATE: JULY 29, 2010




PERIMETER AND ISLAND GRASS SNALES/ DITCHES
RETAINING NALL OPTION

— DEPTH OF FLOW
FOR 1 YEAR STORM

3 | 3 -
I N

T WETTED AREA
(PROVIDING PRETREATMENT)

3' MINIMUM SUMP  —
FOR ENERGY
DISSIPATION AND
STRUCTURAL
PRETREATMENT

SEE PAGES 58A ¢ 55B

FOR VELOCITY & CAPACTIY
CALCULATIONS FOR GRASS
SWALES ¢ DITCHES

PARKING LOT

RETAINING -
WALL

Martin B. Covington lll, PE

SWM Program Engineer

DISTRIBUTED FOR COMMENT MAY 3, 2010
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EFFECTIVE DATE: JULY 29, 2010




INLETS SET IN GRASS
CURB OPENING OPTION
(INLET DIRECTLY BEHIND CURB INLET)

NIDTH OF OPENING

(W) 2'MIN,

MUST BE LEVEL

FOR SHEET

FLOW TO OCCUR

2"DROP TO

GRASS SURFACE srg/J

NOTE: BELOW A 4% SLOPE THE DISTANCE BETWEEN THE CURB OPENING AND INLET MUST BE
INCREASED TO PRODUCE A 1 FT.SUMP.(LE. 1% SLOPE, 17 FT.; 2% SLOPE, 9 FT.; 3% SLOPE, 6 FT.)

WETTED AREA= (L) X (N)

TREATED IMPERVIOUS AREA =

N

3' MINIMUM SUMP
FOR ENERGY
DISSIPATION AND
STRUCTURAL
PRETREATMENT

IMPERVIOUS DRAINAGE AREA 2500

THEREFORE 685% OF PRETREATMENT MUST BE PROVIDED STRUCTURALLY.

68(52) = 35 FT OF TREATMENT TO BE SATISFIED STRUCTURALLY

4x4 INLETS PROVIDE 16 FT>/ FT OF SUMP DEPTH
A STANDARD 3'SUMP INLET PROVIDES 48 FT° OF ADDITIONAL

NQ PRETREATMENT VOLUME.

48 FT?> 35 FT°ALL REQUIRED VOLUME IS PROVIDED.

SEE 420 ¢ 42p FOR VELOCITY
AND CAPACTIY CALCULATIONS
FOR SHEET FLOW THROUGH
GRASS

1' MIN. SUMP

4'MIN. OR
STRUCTURAL
BARRIER

EXAMPLE CALCULATION FOR PARTIAL TREATMENT

800 =.32 = 32% PRETREATMENT PROVIDED

IMPERVIOUS AREA = 50'x 50'= 2500 FT?
NQ,=2500x 1"/12=208 FT?®

PRETREATMENT=.25 AQ, = 52 FT"

WETTED AREA=5 X 4= 20 FT

IMPERVIOUS AREA TREATED®@ 2.5% =20 = 800 FT*
.025

Martin B. Covingten |ll, PE

SWM Program Engineer

DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MEETING MAY 19, 2010
EFFECTIVE DATE: JULY 29, 2010




INLETS SET IN GRASS
RETAINING NALL OPTION
(INLET DIRECTLY BEHIND CURB INLET)

SEE 420 ¢ 42p FOR VELOCITY
AND CAPACTIY CALCULATIONS
FOR SHEET FLOW THROUGH
GRASS

1 % MIN.
T
SLOPE

MINIMUM

/
/

(L)

( 5' MIN.

3' MINIMUM SUMP ——|
FOR ENERGY
DISSIPATION AND

STRUCTURAL
PRETREATMENT

4'MIN. OR
STRUCTURAL
BARRIER

3' MINIMUM SUMP
FOR ENERGY
DISSIPATION AND
STRUCTURAL
PRETREATMENT

Martin B. Covingten I, PE

SWM Pregram Engineer

DISTRBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
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2 FT.CURB

OPENING

VELOCITY AND CAPACITY CALCULATIONS FOR INLETS SET IN GRASS (SHEET FLOW)

SHEET FLOW SLOPE

1%

2%

3%

4%

5%

DEPTH OF
FLOW - IN.(FT.)

MANNINGS *

n

YELOCITY
FT/SEC

DISCHARGE**
(Q)CFS.

VELOCITY
FT./SEC.

DISCHARGE**
(Q)CFS.

YELOCITY
FT./SEC.

DISCHARGE**
(Q)CFS.

YELOCITY
FT./SEC.

DISCHARGE**

(Q)CFS.

VELOCITY

FT./SEC.

DISCHARGE**
(Q)CFS.

1(08)

0.15

o.17

0.03

0.25

0.04

0.30

0.05

0.35

0.06

0.39

0.06

2017)

0.15

.27

0.049

0.349

0.13

047

0.16

0.55

0.19

0.61

0.21

3(.25)

0.15

0.33

0.17

0.45

0.24

0.549

0.249

0.65

0.34

o.7ée

0.35

4(.33)

0.15

.39

0.26

0.55

0.37

0.65

0.45

.78

0.52

.87

0.5%

5(.42)

0.135

0.449

0.41

(oX-L]

0.5%

0.65

0.71

.95

0.82

1.04

0492

6(50)

o.12

0.60

0.60

0.4

0.24

1.03

1.03

1.149

1.14

1.33

1.33

7(58)

0.105

0.73

0.84

1.03

1.14

1.26

1.46

1.62

1.6

&(61)

0.04

0.40

1.20

1.27

1.56

2.0%

2.01

2.649

2 FT.CURB

OPENING

6%

7%

&%

4%

10%

DEPTH OF
FLOW - IN. (FT.)

MANNINGS *
Ilnll

YELOCITY
FT/SEC

DISCHARGE**
(Q)CFS.

VELOCITY
FT./SEC.

DISCHARGE**
(Q)CFS.

VYELOCITY
FT./SEC.

DISCHARGE**
(Q)CFS.

YELOCITY
FT./SEC.

DISCHARGE**

(Q)CFS.

VELOCITY

FT./SEC.

DISCHARGE**
(Q) CFS.

1(08)

0.15

0.43

0.07

O.46

0.07

0.449

0.09%

0.52

0.0%

0.55

.04

2(17)

0.15

o.67

0.23

0.72

0.25

o.77

0.26

0.862

0.28

0.817

.29

3(.25)

0.15

0.83

0.41

0.90

0.45

o.96

0.45

1.02

0.51

1.07

0.53

4(33)

0.15

o.96

0.63

1.03

0.6%

1.10

0.73

1.17

0.77

1.24

0.62

5(42)

0.135

1.20

1.00

1.29

1.04

1.3%

1.16

1.47

1.23

1.55

1.30

6(.50)

0.12

1.46

1.46

1.5%

1.5&

1.6%

1.65

1.749

1.749

1.9

1.2%

7(58)

0.105

1.7

206

1.92

2.22

205

2395

2,15

252

2.29

266

&(61)

.04

2.20

2495

238%

3.1%

2.54

3.40

2.649

3.61

2.54

3.0

Martin B. Covingten lll, PE
SWM Program Engineer
DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
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EFFECTIVE DATE: JULY 29, 2010




VELOCITY AND CAPACITY CALCULATIONS FOR INLETS SET IN GRASS (SHEET FLOW)
SHEET FLOW SLOPE

4 FT.CURB

OPENING

1%

2%

3%

4%

5%

DEPTH OF
FLOW - IN.(FT.)

MANNINGS *

n

VELOCITY
FT/SEC

DISCHARGE**
(Q)CFS.

VELOCITY
FT./SEC.

DISCHARGE**
(Q)CFS.

YELOCITY
FT./SEC.

DISCHARGE**
(Q)CFS.

VELOCITY
FT./SEC.

DISCHARGE**

(Q)CFS.

YELOCITY

FT./SEC.

DISCHARGE**
(Q)CFS.

1(08)

0.15

0.18

0.06

0.25

0.0%

0.31

0.10

0.56

o.11

0.40

0.13

20171)

0.15

0.249

0.20

0.41

0.25

050

0.34

0.5%

0.349

0.64

0.44

3(.25)

0.15

036

036

0.51

0.51

0.63

0.63

0.73

0.73

0.81

0.561

4(.33)

0.15

0.43

0.56

0.60

.80

0.74

0.9%

0.865

1.13

0.96

1.26

5(.42)

0.135

0.54

0.91

.77

1.249

0.4q4

1.58%

1.04

1.22

2.04

6(50)

o.12

.61

1.34

.45

1.490

1.16

233

1.34

1.50

3.01

7(58)

0.105

0.53

1.43

1.17

2.73

1.44

3.34

1.66

1.56

4.31

&(61)

.09

1.04

2.749

3.95

1.51

454

2.049

233

6.25

4 FT.CURB

OPENING

6%

1%

&%

4%

10%

DEPTH OF
FLOW - IN.(FT.)

MANNINGS *
Ilnll

VELOCITY
FT/SEC

DISCHARGE**
(Q)CFS.

VELOCITY
FT./SEC.

DISCHARGE**
(Q) CFS.

YELOCITY
FT./SEC.

DISCHARGE**
(Q)CFS.

VELOCITY
FT./SEC.

DISCHARGE**

(Q)CFS.

VYELOCITY

FT./SEC.

DISCHARGE**
(Q)CFS.

1(08)

0.15

0.44

0.14

0.47

0.15

0.51

o.1e

0.54

0.17

0.57

0.1%

2(17)

0.15

O0.71

0.4%

o.76

0.52

0.51

0.55

0.86

.59

o.4q1

062

3(.25)

0.15

0.4

0.4

o.96

0.96

1.03

1.03

1.04

1.04

1.15

1.15

4(33)

0.15

1.05

1.38%

1.13

1.449

1.21

1.60

1.28%

1.64

1.35

1.79

5(42)

0.135

1.33

2.24

242

1.54

259

1.63

274

1.72

254

6 (.50)

0.12

1.65

3.29

3.56

1.0

3.0

2,02

4.03

2.13

4.25

7(58)

0.105

203

472

5.10

235

545

2419

5.75

263

6.049

&(61)

.04

255

6.54

7.34

2495

7.60

3.13

835

3.30

.54

Martin B. Covington i, PE
SWM Program Engineer
DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MEETING MAY 12, 2010
EFFECTIVE DATE:JULY 29, 2010




CARROLL COUNTY SOILSTESTING POLICY FOR
PROPOSED INFILTRATION/RECHARGE FACILITIES

Soils classifications and field infiltration ratesting must be performed for all proposed struttura
infiltration/recharge facilities.

Testing is to be conducted by a qualified profassio This professional shall either be a registere
professional engineer, or soils scientist or geistaand licensed by the State of Maryldnd.

Follow Test Pit/Boring Requirements per Appendif ORages 2 and 3 of the “Manual”.
TEST PITS:

Test pits_musbe used where the bottom of the proposed faahily be within 16 feet of the existing
ground elevation. Infiltration/recharge must beamplished, if possible. Facilities may rasbitrarily be
designed greater than 16 feet below grade to aesidit requirements.

Proposed infiltration facilities must have douhiegrinfiltrometer tests and sieve analyses perfarae

the proposed bottom elevation. Then the testrpiist be extended 4 feet below the proposed bottom
elevation of the facility with additional sieve &yses performed.The double-ring infiltrometer tests
must be performed in accordance with ASTM-D 338%afifard Test Method for Infiltration Rate of
Soils in Field Using Double Ring Infiltrometer”.

SOIL BORINGS:
When the bottom of the proposed facility mbst16 feet or greater below the existing grourdagion,
you may use soil borings and the “Falling Headltirdfiion Rate Test” at your own risk. If the soill

borings produce disputed information, the Counggerees the right to require test pits.

Follow Infiltration Testing Requirements per Append.1l, Pages 3 and 4 of the “Manual” with the
following exceptions:

1. A 6” solid casing may be used in place of thecHfied 5” casing. A 5” casing is the
minimum diameter casing that Carroll County wiltapt.

2. Two inches of No. 8 stone (pea gravel) maesplaced in the bottom of the casing to protect
the soil from scouring and sedimentation.

3. Only 24" of water is to be used in the pre-soak andrifitration testing. It is the registered

professional engineer, soils scientist or geol&gjisesponsibility to have the necessary
equipment to accurately measure water levels icdisng.

GENERAL.:
1. All test pits or borings must be backfilled inuiegely, labeled and stakédlf the area is to
be developed, the backfill should be adequatelypamted to support the intended use,
2. Reports must be certified by the registeredgssional on site during testing. The attached

certification block must be completed and on thgetgpage of the report.  Uncertified
reports will not be accepted.

2000 MD Stormwater Design Manual, Volumes | and I1, Appendix D.1, Page 1.
Carroll County Stormwater Management Plan Review Checklist, pages vi-vii.
2000 MD Stormwater Design Manual, Volumes | and |1, Appendix D.1, Page 3.

WN P
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I nfiltration Testing Certification

| was on site and either | or personnel under my direct supervision conducted the field
infiltration testing described in this report. | certify that the testing met the requirements of the
current Carroll County Soils Testing Policy for Proposed Infiltration/Recharge Facilities and all
referenced standards.

Sgnature of Registered Professional Date
Engineer, Soils Scientist or Geologist

Maryland License Number Seal
Originally issued March 16, 2005 Martin B. Covingtdh P.E.
Revision effective October 18, 2006 Myron R. Frock

Distributed at C.C. Surveyor’s Meeting
Revised after Carroll County Surveyors Meeting on May2090.
Effective Date: July 29, 2010

1 2000 MD Sormwater Design Manual, Volumes | and |1, Appendix D.1, Page 1.
2 Carroll County Stormwater Management Plan Review Checklist, effective June 8, 2004, Page 5.
3 2000 MD Sormwater Design Manual, Volumes | and 11, Appendix D.1, Page 3.
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Carroll County Floodplain and Stormwater Management
Policy on Dam Breach Inundation Areas

The definition in Chapters 114 and 191 is “Dam Brelmundation Area — The area potentially
inundated by a sudden dam failure.” Chapter 19brporates USDA Natural Resources
Conservation Service Maryland Conservation Pra@i@andard Pond Code 378 (January 2000)
by reference.

The words are defined exactly the same way there.

“The breach hydrograph is the outflow hydrograpiilatted to the sudden release of water in
reservoir storage. This is due to a dam breachngluron-storm conditions. ...The minimum
peak discharge of the breach hydrograph, regardiedbe techniques used to analyze the
downstream inundation areas, is as follows:

Hw= depth of water at the dam at the time of fai)ueet. This is measured to the crest of the
emergency spillway or to design high water, if moeegency spillway exists. Use non-storm
conditions downstream of the dam.”

Our definition corresponds to MD-378. The “potatitifor inundation after a storm is based
upon the pond being full to at least the emergesigylway elevation and breaking in a
catastrophic failure.

This corresponds to the design policies for emargeapillways that assumes “the release has
failed” and thus the pond is sitting full.

For the above reasons, we are going to enforceneddion and protection of dam breach
inundation areas on all MD-378 ponds.

Martin B. Covington, lll, P.E. — Effective August 2&)Q4

Revised to correct misspellings and distributed for contifiiety 3, 2010.
Comments received at the Carroll County Surveyors Meetiridayn19, 2010.
Effective Date: July 29, 2010
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Carroll County Policy on Storm Drain Design and Diversionsinto
Stormwater Management Facilities

| ntr oduction

The main purposes of stormwater management lawsgreotect public health and safety and
downstream properties from flooding.

When subdivisions are constructed, it is commonctm@ to locate stormwater quantity
management ponds along the entrance roadways with sirain systems gathering the flow and
diverting it into ponds (surge tanks) to be releaasiea lower rate over a long period of time.

Likewise, it is also common practice to locate madjacent to streams where subdivision roads
cross with storm drains gathering the flow and diwag it into the ponds.

If the storm drain system is unable to completaptare the stormwater management design
flow, the peak flows will not be manag@daccordance with state or local laws and ordiean
no matter how well the stormwater management pardsdesigned and constructed. The
bypass water may significantly impact downstreaopgprties.

Analysis has shown that in densely developed sigdns or sites capture of 150 percent of the
rational method 10 year storm peak is requirechfmiure 100 percent of the SCS TR-55 10 year
peak.

The professional engineer or land surveyor cerngyihe plans is responsible to achieve
specified levels of stormwater management regasdieSHA or DPW storm drain criteria.

Therefore,

Storm Drain Capture Criteria

One Hundred Fifty percent capture of the rationathad 10-year storm runoff, including all
bypass flows from upstream inlets is required. sThust occur in sumps and at all drainage area
divides for stormwater management to be achieveacaordance with design calculations and
plans.

Minimum Inlet Spacing

Please refer to the attached detail “Spacing Hydally Independent Inlets.” The Standard
design charts and capacity calculations only agphlets are spaced far enough apart that they
do not effect each other. To automatically be mwred hydraulically independent inlets on
grade must be at least 20 feet apart center t@icent
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Diversion Design Criteria (See Pages 63-68)

Introduction

Many Underground Stone Reservoirs are being cartstiltadjacent to storm drain systems. The
required volume of runoff to be managed must bertad into the stone reservoir or peak flows
will not be managedo matter how well the reservoir is designed amtstructed.

Peak Flow

To determine a required peak flow to size the diver pipe, please divide the total storage
volume (in cubic feet) in the reservoir by 1800.s&bis will produce a peak flow in cfs.

Pipe Size

To determine a required pipe size, measure the theadthe center of the diversion pipe to the
invert of the outlet storm drain. Check the catyacising the orifice equation. For long
diversion pipes more complete analysis may be redqui

Diversion Manhole/Inlet

Diversion walls will not be allowed. The diversipipe must be placed at least one foot below
the invert of the outlet storm drain.

Martin B. Covington, Ill, P.E. — Originally Issued @ber 19, 2005

Revised August 16, 2006

Revised and distributed for comment May 3, 2010.

Comments received at the Carroll County Surveyors Meetingaynl19, 2010.
Effective Date: July 29, 2010
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SPACING HYDRAULICALLY INDEPENDENT INLETS ON GRADE

<
Q
|
[T
© CRITERIA
e 1. 10% MAXIMUM ROADWAY GRADE
_L%q PER & 2.6.1 1, C.C. DESIGN MANUAL
L ROADS ¢ STORM DRAINS
o~ 2. 2% MINIMUM CROSS SLOPE PER
N PLATES 15-27, C.C. DESIGN MANUAL
ROADS ¢ STORM DRAINS
3. PLATE 71, C.C. DESIGN MANUAL
| ROADS ¢ STORM DRAINS
/
/
/s,
Q
(1 & R 2 |zo POLICY
uy ol i g TO BE CONSIDERED HYDRAULICALLY
Z < 2% e < INDEPENDENT INLETS ON GRADE MUST
o 0 S|he o |EZ BE AT LEAST 20 FEET APART CENTER TO
x| Yol Sihs CENTER
¥ i) v|0W & 00 g
S| | '/ 3z |3y
/ Py Zh
/ Z Zi MARTIN B. COVINGTON Iil, PE.
p O SAM PROGRAM ENGINEER
C.C. GOYERNMENT
/
/
/
[\
n
Lin
N
2-10 1/8"(TYP.)°
DISTRIBUTED AT THE C.C. SURVEYORS
MEETING AUGUST 16, 2006
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TRENCH DRAIN ENTRANCE DETAIL
PRIVATE SITE DRAINING ONTO PUBLIC ROAD

PRIVATE SITE

-
-
-
-

SURFACE T DISCHARGE TO
FLOW B STORMAWATER
MANAGEMENT

DISCHARGE PIPE | | FACILITY
DIAMETER TO
MATCH WIDTH OF =>C,
TRENCH DRAIN

BYPASS
SURFACE

TOP OF GRATE TO BE _
ADJUSTED TO MATCH .
SLOPE OF ROAD

SAN CUT CURB ¢ GUTTER // .
AND REMOVE AS NECESSARY TP T T E——= T T T

1
INSTALL TRENCH DRAIN‘_/r TRENCH DRAIN
FACE OF CURB TO FACE OF CURB EDGE OF
FORM CURB NWITH TRENCHDRAIN. GUTTER PAN
SEE SECTIONS B-B
¢ C-C FOR DETAILS

FACE OF CURB

%c

PUBLIC ROADWNAY

NOTE: THE GRATE MUST

EXTEND TO THE FACE OF CURB

NOT TO THE GUTTER PAN MARTIN B. COVINGTON |l|, PE
ISSUED OCTOBER 18, 2006
REVISED MAY 19,2010 TO ADD
EXPANSION JOINTS
EFFECTIVE DATE: MAY 19,2010
CARROLL COUNTY SURVEYOR'S MEETING




TRENCH DRAIN ENTRANCE DETAIL
PRIVATE SITE DRAINING ONTO PUBLIC ROAD

SURFACE

TRENCH
DRAIN

NOTE: TRENCH DRAIN AND /
GRATE ARE TO BE
PLACED PARALLEL
TO ROAD GRADE

GRATE DEPRESSED 1"
BELOW ROAD GRADE

SPECIFICATIONS:

1. CONCRETE SHALL BE AT LEAST MD
SHA MIX No. 3

2.HEAVY DUTY GRATE H-20 LOADING
WITH BICYCLE SAFE GRATE

3.GRATE TO BE SEATED ON ANGLE STEEL.
CONCRETE TO BE REINFORCED PER

s

MANUFACTURER'S SPECIFICATIONS

s . b . b
|<— 12"MIN. ->|<— 12 —>|<— 12"MIN. 4. ALL GRATES TO BE LOCKED DOWN PER

MANUFACTURER'S SPECIFICATIONS

SECTION A-A

PORTION OF CURB TOBE— | .

APPROVED SUPPLIER*
COMMERCIAL APPLICATIONS

TRENCH GRATE

ABT,INC

P.O.BOX 37

259 MURPOCK ROAD
TROUTMAN,NC 25166
(104) 528-9806

1502.14

ACO POLYMER PRODUCTS, INC FF300
12080 RAYENNA RD,

P.O.BOX 245

SEHARDON, OHIO 44024

(600) 543-4764

47449-E

EXTRA HEAVY DUTY INDUSTRIAL APPLICATIONS

ABT, INC HD-300 INCLUDED WITH TRENCH
SLOTTED
DUCTILE

IRON-F

ACO POLYMER PRODUCTS, INC POWER
DRAIN
S300K

¥ THESE SUPPLIERS ARE PROVIDED FOR CONYENIENCE.

ANY APPROVEDP EQUAL MAY BE SUBSITUTED

GRATE MUST EXTEND TO FACE OF CURE

FORMED AND INSTALLED
AS A CONTINUOUS
CONCRETE POUR NITH
TRENCH DRAIN

EXPANSION JOINT
AT SAN CUT

SECTION C-C

| A | ‘s
4 PORTION OF TYPE A CURB ¢ ‘L
ST GUTTER TOBEREMOVED ' .o o7 »

Y

AAAAAAAAA A A AR A AAAAdAAddd]

///\\:

\\—

—PORTION OF CURB TO BE FORMED AND
INSTALLED AS A CONTINUOUS CONCRETE
POUR WITH TRENCH DRAIN

—_

FLOW
TO SNM POND

CONCRETE IN
MONOLITHIC POUR

SECTION B-B

SCALE: 1"= 1" VERTICAL
NTS HORIZONTAL

FLOW LINE

\ PIPE DIAMETER
TO MATCH WNIDTH
OF TRENCH

NOTE: CONNECTION
TO BE MADE PER
MANUFACTURER'S
RECOMENDATIONS

MARTIN B. COYINGTON I, PE

ISSUED OCTOBER 18, 2006

REVISED MAY 19,2010 TO ADD
EXPANSION JOINTS

EFFECTIVE DATE: MAY 14,2010
CARROLL COUNTY SURVEYOR'S MEETING




BUREAU OF ENGINEERING — ENGINEERING REVIEW DIVISION
225 NORTH CENTER STREET, ROOM 221 - WESTMINSTER, MARYLAND 21157
410.386.2157 FAX: 410.876.2431

DATE: March 9, 2006

TO: Engineers and surveyors practicing in Carroll @gu

FROM: Ronald A. Church, Mgr.

RE: Design of storm drainage systems which conveyffuoa storm water

management facility

The purpose of this memorandum is to clarify thsigan of the Department of Public Works (DPW)
with respect to the design of storm drainage systehich capture and convey runoff to a storm water
management facility. Although the information grdcedures presented here will apply primarilyhte t
design of drainage systems in or along closed@ectiads, they shall apply also to the design aifwdige
systems for open section roads.

The DPW Design manual presently requires that tit@Ral Formula (RF) method of determining
guantities of runoff be used for the design of publorm drainage systems. The Office of Stormeévat
Management (SWM) requires the use of the SCS TRFR555) method for determination of quantities
used in designing storm water management facilitithas been demonstrated that analysis of tme sa
drainage area using both computational methodyiesh significantly different results. In orderrfo
management facilities to function as intendeds itecessary that the drainage systems conveyidf run
to them be designed so that the management faailiydrainage systems are hydraulically compatible.
Since the 10 year frequency event is the basiddsign of both storm water management facilities an
drainage systems it shall be the design frequesed tor this procedure. Unless otherwise noted any
guantities referred to shall be understood as bamtpe 10 year frequency.

Information provided by the Office of Storm WateaMagement indicates that when drainage areas are
within SCS hydrologic soil groups B, C, or D rungtfantities determined using the TR-55 method range
on average approximately 50% greater than whenrdited using the RF method. In instances where
the entire drainage area is in group A, quantdietermined by both methodologies are approximately
equal. Therefore, wherever the drainage areag¢syihin groups B, C, and D, a factor of 1.5 applie

RF quantities shall be recognized and accepteldeggroper conversion from RF quantities to TR-55
guantities. Where the entidzainage area, or group of drainage areas, caotitigpto the storm drain
system are completely within soil group A, RF qitéeg shall be considered as being equal to TR-55
quantities.

To convert flows, the following general procedurd e used
1. Starting at the highest inlets, convert RF QREoQ,,. Apply the 1.5 factor to obtain TR-550
2. Using TR-55 @ calculate inlet capture and note the remaindéoasby.
3. Repeat the procedure for each subsequent dodengriet, adding in the flow-by from upgrade
structures.
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4. When the lowest pick-up point* is reached, clamuTR-55 @, and add in accumulated flow-by
from upstream structures.

5. Using standard design methods provide additimhetls as necessary to capture 100% of the TR-
55 Qo runoff,
IMPORTANT DESIGN NOTE: The provision of additional inlets are noted hieraot to be
construed as meaning that those inlets must béclded or near the lowest pick-up point. The
primary function of a drainage system is to remaager from the road surface. Additional
inlets, if they are necessary, should be placéacations on the road where they will be the most
effective in removing runoff from the surface.thifs procedure would result in more than two
inlet structures on each side of the road, atdtest pick-up point, those structures should be
placed at critical locations farther upgrade.

6. Check the carrying capacity of the pipe fromltst pick-up point to the management facility.
This pipe must be able to convey the total TR-56qR@antity to the management facility.

It is acknowledged that use of this design procedili result in construction of drainage systentscli

are more efficient than those designed using cumémmum acceptable standards of the DPW.
Therefore this procedure may be used without @jpproval of the DPW. When used, the following note
must appear on the first page of the storm drampedation booklet and on the storm drain tabulation
sheet in the final construction plans:

Design of the storm drainage system for this projegaitilizes a
1.5 conversion factor for pick-up and conveyancef 100% of the
10 vear runoff to the storm water management facity.

If there are any questions please be in toucheantimbers above or e-mathurch@ccg.carr.org

Thank you

* the lowest pick up point is that point on a raadn a development beyond which any runoff notaegal by the drain system
will flow offsite possibly impacting an existing plic road, drainage facility, off-site propertiesather facilities.

Attachment: none
Cc: project file
rac file

Ronald A. Church, Manager, Engineering Review Division
Carroll County Government
Distributed through Surveyor/Engineer Pick Up Bins M&@cB006
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SWM APPROVAL LETTER LANGUAGE

EFFECTIVE JUNE 1, 2005

Drywells Only

This plan contains private stormwater facilitiesy(adells). Drywell bonding will be required withe
building permit application.

ESD Techniques and Practices / Non Structural ancttaral BMPs

This plan contains ESD techniques and/or pracaoegor non structural and/or structural BMPs. A
stormwater management bond will be required forB8® techniques and/or practices and/or non
structural and / or structural BMPs.

Martin B. Covington, Ill, P.E., Carroll County Storrater Management Program Engineer
First Distributed at the Carroll County Surveyor’'s Megtlune 15, 2005

Revised to include ESD techniques and practices.

Distributed for comment May 3, 2010.

Comments received at the Carroll County Surveyors Meetingaynl19, 2010.

Effective Date: July 29, 2010
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Policy on Stormwater M anagement Plan
Preparation

RE: 8§191-15 of the Carroll County Code

Each submission of site and subdivision plans dsasesupporting calculations and
documentation must be signed and sealed by theskckprofessional engineer or land surveyor
(as appropriate) that was in responsible chargeook.

That responsible professional must be availablgdestions and meetings.

The county reserves the right to refuse to mettt design technicians unless the
responsible professional is in attendance.

Distributed at the Carroll County Surveyor’s andyiEreer's Meeting 21, June 2006
Bureau of Resource Management Martin B. Covimgitid, P.E.

Stormwater Management Myron R. Frock
Effective Date 21, June 2006
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Carroll County, Maryland Design Storms

Effective 24 hour rainfall amounts to be used Fa tollowing year (design)
storm.
Year Storm Percent % Chance of Being Effective 24 Hour
Event Equaled or Exceeded in any Rainfall Amount for
given year Design
1 Year 99% 2.5in.
2 Year 50% 3.11n.
5 Year 20% 3.9in.
10 Year 10% 4.7 in.
25 Year 4% 5.8 in.
50 Year 2% 6.9 1n.
100 Year 1% 8.0 in.

* Source: Point Precipitation Frequency EstimatesfNOAA Atlas 14, Westminster, MD
39.55N 76.9667 W.

Martin B. Covington, Ill, P.E., Carroll County Storrater Management Program Engineer
Distributed for comment May 3, 2010

Comments received at the Carroll County Surveyors Meetiridayn19, 2010.
Effective Date: July 29, 2010
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Frederick, MD Rainfall Frequency

Analysis
Rainfall (inches)* Per centage of Annual Total?
2 22.5
3 40.7
4 55.3
5 64.6
.6 73.0
7 79.1
.8 84.1
.9 88.4
1.0 90.6
1.1 92.8
1.2 94.6
1. 96.3
1.4 97.5
1.5 98.5
1.6 99.0
1.7 99.4
1.8 99.7
1.9 99.9
2.0 100.0

No runoff is observed up to .1 inches of rainfaiivents below .1 inches are eliminated.

2 The percentage of the annual total at each pratipit level is increased by the portion of
larger events up to that level.

Example: The area under the curve up to 1 inclaioffall is 3.58 square inches. The total
area up to 98% of all rainfall events is 3.98 squaches.

3.58=90.6%
3.95

Therefore, in Frederick, during the 10-year persbadied, 90.6% of the total runoff occurred
during the first 1 inch of rainfall.

Martin B. Covington, lll, P.E., Carroll County Storrater Management Program Engineer
First Effective March 15, 2005

Revised to add higher rainfall amounts.

Distributed for comment May 3, 2010

Comments received at the Carroll County Surveyors Meetingaynl9, 2010.

Effective Date: July 29, 2010
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UNDERGROUND STONE RESERVOIRS
(FOR USE IN PERMEABLE SOILS)

e

STORM DRAIN
OVERFLOWN PIPE
L —

B
=]
%

4:1
N2

7

DISTRIBUTION PIPE
6" EMERGENCY —

4" (min.) HDPE "S

i

OR PVC. SEE
PAGE 87

DRAIN PIPE
SEE PAGE &7

¥,




UNDERGROUND STONE RESERVOIRS
(FOR USE IN PERMEABLE SOILS)

STORMDRAIN INFLOW

PIPE (OPTIONAL) ,
\ 1" minimum water pool depth

21 N==y

=y . TOP GRATE- ELEV.=__ | ’///:_/7/4
[TTTTITITITITIITII=™" srommoman

OVERFLON PIPE
4'-0" /\//r (OPTIONAL)

[I— TOP STONE RES. EL.

CLASS "sD" 1 FT. MIN. Q

(N 80, 100, - Do “—
120, 160) ELBONS N/ _~ %
GEOTEXTILE TEMPORA
FABRIC THREADED CAPS
ToP AND L N— DISTRIBUTION PIPE - 4" (min.)
SIDES ONLY o metal ladder WASHED No. 2 SEE PAGE &7 FOR
3 minimum grit rungs (typ) orNo.57 ACCEPTABLE SLOTTED PIPES.
reservoir/ ——1 L STONE FOR NQ
RESERVOIR
pretreatment | — EMERGENCY DRAIN PIPE

chamber

[ PERMANENT CA 2'-0"TYP.

! - TOP OF SAND EL.

EXIST. GRADE EL.

6"NO. 57 STONE
12" SAND-ASTM C33

SECTION'A -A"@I-( )

NOTES:

1. THIS STRUCTURE 1S A STANDARD BOX INLET
MODIFIED AS A WATER QUALITY DEVICE.
ACCEPTABLE INLETS ARE LISTED ON PAGE &4.
SEE CARROLL COUNTY PLATE STANDARD INLET
PLATE(S) FOR STRUCTURAL AND OTHER
PERTINENT INFO.

. LABEL AND PROVIDE DETAILS OF SPECIFIC
STRUSTURES TO SCALE ON THE CONSTRUCTION
PLANS. ALL PIPE TYPES AND INVERTS AS WELL
AS TOP OF GRATE AND INVERT OF STRUCTURE
MUST BE SHOWN AND LABLED ON THE PROFILES.

. ALL INLETS MUST HAVE TRAVERSABLE GRATES.
YARD INLETS ARE NOT ACCEPTABLE.
ACCEPTABLE INLETS ARE LISTED ON PAGE &4.

4.INSTALL STANDARD METAL LADDER RUNGS
IN ACCORDANCE WITH CARROLL COUNTY PLATE
No. &4

S.INLET MUST BE ABLE TO CAPTURE 150% OF THE
RATIONAL METHOD 10 YEAR STORM




It is the intent of the Stormwater Management AQ2@07 to provide: 1. Sufficient groundwater

recharge to maintain 100% of the average annudkepstopment recharge volume (Re.

Treatment of one inch of runoff from all imperviosigrfaces (W@ and 3. Extended detention

of the runoff from the 1 year storm as receivirmgatn channel protection (QP These are to be
provided by the use of ESD techniques, practicdsham-structural methods to the MEP. Once
Carroll County agrees that ESD to the MEP has laebireved, any remaining WQ, Re and CP
volumes must be provided as follows:

WQ, & Re, STORAGE VOLUME CALCULATION

A soils
(Ai) Impervious Area draining to inlet =

(Vr) Volume Required = Ai x 1.38 ir=

SQ. FT.

CU. FT.

h2/ft.

B soils
(Ai) Impervious Area draining to inlet =

(Vr) Volume Required = Ai x 1.26 i

SQ. FT.

CU. FT.

h/ft.

C soils
(Ai) Impervious Area draining to inlet =

(Vr) Volume Required = Ai x 1.13 ir=

SQ. FT.

CU. FT.

h/ft.

D soils
(Ai) Impervious Area draining to inlet =

(Vr) Volume Required = Ai x 1.06 ir=

SQ. FT.

CU. FT.

h/ft.

(Vr) Total Volume Required=

CU. FT.

(Vp) Volume Provided =L x W x D (0.40) =

CU. FT.

Notes: 1. Vp must be greater than Vr
2. L, W, and D must be specified oa pfans.

3. The drainage area to the inlet noesthown on the plans.

The pre and post development gidaater recharge rates must be calculated usin
the procedure on pages 82-84 aithhnecessary adjustments made to meet the 1

target.

UNDERGROUND STONE RESERVOIRS

(FOR USE IN PERMEABLE SOILS)

D0%
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SIZE CALCULATION PROCEDURE FOR COMBINATION WQ,, Re,, CPy, & Qi
FACILITIES

Determine the difference between the on-sitgdd-pre & post development TR-55 direct
runoff Q(in). Pre-development land used can omlyMoods, meadow, and impervious surfaces.

Multiply the difference in direct runoff by tisite area in square feet’jffand convert units to
obtain required volume in cubic feet}ft

Determine the requirddPR, using the procedure in Appendix D.11 of the 200D Stormwater
Design Manual.

Carroll County will accept the greater of thg @ the sum of th&®e,, WQ,, & CR, volumes.
This is the total required storage up to the tofhefstone reservoir.

(NOTE: If an overflow pipe is provided in the regar, storage may be calculated from the top
of the sand to the invert of the overflow pipaap of the stone which ever is less. Use 40%
voids to calculate the storage volume.)

Sizing the distribution pipes:

a. The required distribution pipe flow (cfs) is @ehined by dividing the storage volume
(ft%) by 1800 sec.

b. Use the orifice equation to check the distrimutpipe capacity. Head (H) must be from
the centerline of the distribution pipe to the inva the storm drain overflow pipe or top
of grate if no overflow is provided. All pipes ntlse at least 4” in diameter. The crown
of the distribution pipes must be at least 1 Folethe invert of the overflow pipe.

UNDERGROUND STONE RESERVOIRS
(FOR USE IN PERMEABLE SOILS)
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UNDERGROUND STONE RESERVOIRS
INSTALLATION INSPECTION CHART

INSPECTOR’S APPROVAL
STAGE*
INITIALS DATE
1. EXCAVATION TO SUBGRADE
2. CONSTRUCTION OF THE INLET STRUCTURE
3. PLACEMENT OF FILTER MEDIA ON THE

BOTTOM

4. PLACEMENT OF No. 57 or No. 2 STONE AND
PERFORATED PVC OR HDPE DISTRIBUTION
AND DRAIN PIPES

o

ALL PIPES CAPPED INSIDE THE INLET

o

GEOTEXTILE INSTALLATION

N

COMPLETION OF FINAL GRADING, PAVING,
CONSTRUCTION OR STRUCTURES AND
ESTABLISHMENT OF 2” STAND OF DENSE
GRASS

8. REMOVE SEDIMENTS AND UNCAP ONLY THE
DISTRIBUTION PIPES

9. SUBMIT AS-BUILT PLANS TO CARROLL
COUNTY WITHIN 60 DAYS OF COMPLETION OF
CONSTRUCTION

* Please notify certifying engineer 48 hours ptmicommencing construction.*

Engineer’s Name:

Phone Number:

Note: The name and phone number of the certifying ProfesisEngineer or Land Surveyor must be listed here.
The inspections may be performed by any qualified persorr tilelgsupervision of the certifying Professional. Per
Section 191 — 21 of the code, the certifying Professionet be the same Professional Engineer or Surveyor that
certified the design plans. If the County’s prior venitpermission is obtained, an equally qualified Profeakion

Engineer or Surveyor may be substituted.

UNDERGROUND STONE RESERVOIRS

SEQUENCE OF CONSTRUCTION

1. Contact the certifying professional engineer/professiamd surveyor (give name and phone

the distribution pipes.
4. Submit a-built certification for bond releas

number). Once the certifying professional has given hisibgroval proceed as follows:
2. Excavate for inlet and stone reservoir. Install stone aad inlet. Install sand, stone and perforated
pipes under supervision of certifying professional. Plaweextile and backfill. Cap all perforated
pipes with either temporary or permanent caps inside theamkgtown on the detail.
3. Once the entire drainage area to the inlet is pavegposing a 2” stand of dense grass (all housgs
built), with the approval of the certifying professionaimove all accumulated sediments and uncap

* Note: The above sequence must be referenced on the garmprahse of construction at the appropriate step.
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Proposed Residential Subdivision with Public Stoatex Facilities

The area shown as Parcel(s) , containing acres, is/are to be conveyed to the
County Commissioners of Carroll County upon acasgeeaof the Stormwater Management
Facility.

Stormwater Management Access across a Use-in-Cormmoee

A “Stormwater Management Easement” is to be gratdede County Commissioners of
Carroll County as an easement of access to thet¢@ommissioners or authorized
Representatives by a deed intended to be reconthedtaneously herewith, or upon execution
of the PWA.

*Access from a Stormwater facility to a public road musttowiged. If the access route includes a use-in common
driveway the above language must be placed on the plateaBeenent of access across the use-in-common must be
executed and recorded simultaneously with recordation or earaftthe PWA. Specific easement language must
be acceptable to the County Attorney’s Office.

*Please note: Carroll County Government cannot be includégkiDeclaration of Maintenance
Obligation with respect to maintenance obligations.

*Please not: If the facility is located in one of the incogted Towns/Cities the above notes must be
Modified to include the municipality and satisfy the To@ity attorney. See Page 11
For modified language.

Martin B. Covington, lll, P.E., Carroll County Storrater Management Program Engineer
Pages 63-68 Revised to update specifications and to incorp®@Bte

Distributed for comment May 3, 2010

Comments received at the Carroll County Surveyors Meetiridayn19, 2010.

Effective Date: July 29, 2010
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Carroll County Stormwater M anagement Pre-Approval Materialsfor Underground
Detention, Filtration and Infiltration Structures.

Pipes
The engineer must design all pipes for H-20 Iihadlgminimum).

A. HDPE Smooth Core (double wall) corrugated pipthuntegral bell and gasketed joint.
1. 4”-10" diameter pipe (Virgin Polyethylene Ma#d) must meet requirements
of AASHTO M252 (see details on page 87).

2. 12" - 60" diameter pipe

a. If the pipe isiot entirely surrounded by free draining (no. 57) stbaedding
of sufficient thickness to itself, support the Hi@@ding then Virgin
Polyethylene Material meeting the requirements ABATO M294 is
required.

b. If the pipesentirely surrounded by free draining (no. 57) stbedding of
sufficient thickness to itself support the H-20doey then blended Virgin
and Recycled Polyethylene Material meeting theireqments of ASTM
F2648 may be substituted for AASHTO M294.

B. PVC Smooth Core (double wall) Corrugated pipthwitegral bell and gasketed joints.
1. 4" -12" must meet requirements of AASHTO M278 (details on page 87.)

2. 12" - 36" must meet requirements of AASHTO M304.

C. 3"x 1" or 5" x 1” Corrugated Steel Aluminized/pe Il Pipe (AL-T2CMP). All must
meet the requirements of AASHTO M36 and AASHTO Mardl be completely
surrounded by free draining (No. 57) stone.

1. 60" —96" (Minimum thickness 12 gauge) (.109”)

2. 96" — 120" (Minimum thickness 10 gauge) (.138")
3. 120" — 144" (Minimum thickness 8 gauge) (.168")

Notes:
1. In special conditions additional criteria fortesatightness, deflection, etc. may
eliminate some of these choices.
2. The above list is not all inclusive. Other typé pipes, materials and structures
may be added at a later date.
3. Other types of pipe, materials and structuresg Ip@aconsidered, at the discretion
of the County, on a case by case basis, for speotalmstances.

Martin B. Covington, lll, P.E., Carroll County Storrater Management Program Engineer

Distributed for comment May 3, 2010
Comments received at the Carroll County Surveyors Meetingaynl9, 2010.
Effective Date: July 29, 2010
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7a.

7b.

10.

11.

Guidancefor Surface Sand Filter Designsin Carroll County

Details (See Pages 73-78)

Geotextile i1ot allowed between the stone recharge reservoirtandand/soil
mixture.

The recharge reservoir must be made of No. &7esf(per Stuart Comstock, Maryland
Department of the Environment meeting on January64).

The sand/soil/wood chips layer must be mad®wf parts sand (ASTM C-33); one part
loam (engineer certified) and one part green utgteaoodchips.

The sand/solil layer must be at least 18” deep.

A 4” underdrain pipe is the minimum size to lsed as the trunk and lateral lines. HDPE
type “SP” is recommended. Slitted pipe must bel{see page 87).

Lateral underdrain lines must extend to the sdufethe sand filter at least every 50°
along the trunk line. Daot put cleanouts in the system.

All storm drain outfalls into the filter mussdharge at the stilling basin bottom elevation
through sumped drop structures and flat (0%) wigtast rigid pipes. Reinforced
concrete low-head pressure pipe is the only comynosgd storm drain pipe that meets
this requirement. It is classified by hydrostdteéad to the center line of the pipe in 25 ft.
increments and by height of cover in 5 ft. incretee(d, B, C, D) etc. A typical
designation would be 30" RCCP ASTM C-361 CL B-23hmvater tight joints. This is
30" diameter reinforced concrete culvert pipe rdtwd10 feet of earth cover and water
tight to 25 feet of hydrostatic head. (See page 73

Storm drains must discharge through concredewalls (per Carroll County Roads and
Storm Drains, Section 6.4.6.), into underdraingtlirgf basins with the underdrains
connected to the trunk line. The stilling basingstrbe packed with the sand/soil/wood
chip filter material (see pages 73 & 76).

The ends of the trunk and lateral underdrainstnne capped to prevent stone from
entering them (see page 73).

The underdrains must be at 0% grade. If thektiine exceeds 200’, a 6” line must be
used.

Access roads must be paved per Appendix B.3.2000 Maryland Stormwater Design
Manual.

At a minimum, the top 10” of the recharge resgrmust be a No. 8 stone choker course.
The choker course layer must extend to 6” aboveititerdrain trunk line.
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Guidancefor Surface Sand Filter Designsin Carroll County

Page 2

12.

13.

14.

15.

If underdrains discharge to the surface, thestnibe protected by rodent guards and
discharge onto a splash block (see pages 73 & 80).

The entire bottom of the facility must be caceby the sand/soil/wood chip filter.

The riser must be buried in the dam to the mari extent possible. Since there is a
sand filter underdrain connection, but no otherbkah the sides of the riser, only the
riser top needs to be exposed. Lockable, ventamksa through the riser top must be
provided with manhole rungs to the bottom. Flgped risers must have railings. (See
page 42c.)

Trash racks must cover all exposed openingiseiriser. Trash racks must be anchored
to the riser. Trash racks must be hot dipped gatea after fabrication and prior to the
installation (two coats).

Calculations

It is the intent of the Stormwater Management 8ic2007 to provide: 1. Sufficient
groundwater recharge to maintain 100% of the aweeamual predevelopment recharge
volume (Reg), 2. Treatment of one inch of runoff from all imp®us surfaces (W§), 3.
Extended detention of the runoff from the 1 yeanrrst as receiving stream channel
protection (CP). These are to be provided by the use of ESDnigals, practices and
non-structural methods to the MEP. Once Carrolir®p agrees that ESD to the MEP
has been achieved, any remaining WQ, Re and CPneslunust be provided as follows:

a. Any remaining recharge (Re) volume must bevigeal in the No. 57 stone
reservoir below the invert of the underdrain pipeorty percent voids may be
used in the recharge reservoir calculation. Asi€.38, 0.26, 0.13 or 0.06 inches
of recharge volume must be provided for all impeug surfaces on A, B, C and
D soils respectively. The pre and post develogrgeoundwater recharge rates
must be calculated using the procedure on page®48and any necessary
adjustments made to meet the 100% target.

b. Any remaining Water Quality (WQ) must be preddabove the sand/soil/wood
chip layer.

C. Any remaining Channel Protection (CP) volumestrhe calculated per Appendix
D.11 of the manual. It must be “stacked” on th® Wblume. The first opening
in the riser, weir wall or open channel spillwayshbe at or above the level of
the top of the stacked WQ and CP volumes. Noragpahannel protection
orifice is allowed. The water will discharge thgh the sand layer.

Unless the sand filter forebay is capturing flfrom at least 10 acres ahpervious, it

will drain too quickly to be effective. In thesé@ustions, forebays are not allowed.
Anytime they are used, draw down time must be apprately 24-hours.
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Guidancefor Surface Sand Filter Designsin Carroll County

Page 3

3.

The discharge through the sand layer can beilleééd by multiplying the sand surface
area by 1.75” per hour and converting the resuttaic feet per second.

Generally, the 10-year storm can be routed tiivrdhe facility. All of the water quality
and channel protection storage may be countedta atorage by using the discharge
rate through the sand/soil mixture and increadifyy i.01 cubic feet per second for each
storage interval in the stage discharge relatignghR-20 input). In locations where
there is no acceptable outfall, the Coumtgy require that the water quality and channel
protection volumes not be included in the 10-ysairaulic routing. In this special case,
assume that the water quality and channel protestadumes are full when the 10-year
storm begins. If the facility safely dischargetian adequate protected floodplain, 10-
year management and routings aoé required.

Spillway Design

a. Pond without Riser (Simplified Design)

Configure the open channel spillway with a 25dt.dl section and 4:1 side slopes. Use
the SCS Engineering Field Manual design chart Idré0edure to size the spillway.
Retardance factor C-D must be used. Using thd deanonstrate that the 100 year storm
runoff, for the entire watershed drainage to tledlifg, can pass through the level section
with 1 ft. of freeboard between the water surfaoe e settled crest of the dam. (Note:
do not use the data from the stippled area in llagts). The spillway must either be cut
into undisturbed soil, or rip-rap armored to thenferline) top of the dam down to
undisturbed ground and along the outlet channahtadequate outfall (see page 74). All
exposed rip-rap must be covered with topsoil ardied and mulched.

b. Pond with Riser

If a riser is used to discharge the 100 year swrant without an open channel spillway,
the runoff must be routed through the facility.r Each flow the water surface elevation
inside the riser and in the outfall channel must&leulated. The riser must be
“balanced”. A stage/discharge chart, includingnaessary calculations and formulas to
check the balancing must be provided.

The routed 100 year storm runoff for the entireesstted draining to the facility must
pass through the riser with 2 feet of freeboaravben the water surface and the settled
top of the dam.

C. Pond with Riser and Emer gency Spillway

If an open channel emergency spillway is includedambination with the riser, the
stage/discharge chart must be modified to inclbdestmergency spillway flows per
design chart 1140. The riser must be rebalancetthade the changed water surface
elevations in the outlet channel.
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Guidancefor Surface Sand Filter Designsin Carroll County

Page 4

Plans

The sediment control sequence of constructiost meference, but not duplicate the
specific sequence of construction.

The specific sequence of construction for thedlifp must be located on the plan sheet
showing the facility.

The specific sequence must be broken into tvas@é, sediment control and stormwater
management.

An inspection checklist must be located on #raessheet. It must list all steps of facility
inspection. It must be broken into two phases,insexdt control and stormwater
management. Spaces for the inspector’s signahd&ate must be provided at each step
of construction (see page 78).

Under the chart, the name and telephone numb#reoprofessional engineer or land
surveyor who will perform the inspections and dgrthe plans must be stated. With
prior written permission, an equivalently qualifipcbfessional engineer or land surveyor
may be substituted for the one listed on the p{aes page 78).

See “Maintenance Schedules (pages 12 — 21)¢ appropriate one must be used.

Items 2 through fust correspond exactly.

Martin B. Covington, lll, P.E., Carroll County Storrater Management Program Engineer
Pages 69-72 Effective January 21, 2008

Revised to update specifications and incorporate ESD.

Distributed for comment May 3, 2010

Comments received at the Carroll County Surveyors Meetingaynl9, 2010.

Effective Date: July 29, 2010
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CARROLL COUNTY POND- SAND FILTER
POND WITHOUT RISER
PRINCIPAL SPILLWNAY PROFILE

DETAIL ‘A

STREAM BUFFER

VERY IMPORTANT:

IF THE UNDERDRAIN DIECHARGES INTO THE STREAM BUFFER
Ve MAY NOT EXCEED 2 FT/SEC. AT THE EDGE OFTHE BUFFER
PERC.C. IV C382. A 10 FT. FLAT SECTION OF
OVERSIZED UNDERDRAIN, STANDARD REDUCER AND BEND
CAN BE USED TO MEET THIS REQUIREMENT.

SHOW INFILTRATION TEST PIT
SOILS CLASSIFICATIONS ON
PROFILE. LOCATE TEST PIT
ON PLAN VIEW.

TOP OF CONSTRUCTED EMBANKMENT ( 5% OVERFILL MINIMUM
EL. (USE THE HIGHEST EMBANKMENT OVERFILL OVER ENTIRE TOP)

—TOP OF EMBANKMENT
EL.

100 YR WSE \ EEERGENCY SPILLWAY
—_ — =
- 10 YR WSE 4

CUT-OFF & CORE TRENCH
SEE DETAIL PAGE 74

'/ PROP. GRADE

HEADWALL, RAILING &
GRATING PER DETAILS
PAGES 42¢,d e

STILLING BASIN AND GRADING ™ ~ (. _
PER DETAIL PAGE 76 ~-o__

19" CL | RIP-RAP — o
g 18" 41 SAND/SOIL7 = = ~ — _
PACKED W/ 411 GREEN WOOD CHIP MX L
OTTOM EL. = _sLOTTEDPPE

EX. GROUND

22 V2" BEND

SAND/EOIL/ g
GREEN WOOD CHIP MIX SEE DETAL

@ 0.0%
WATERTIGHT JONTS ™

10" NO. 8 STONE——
BOTTOM POND BOTTOM EL. PAGE 87 N\ Sl
. 1\ N

flfl“ \ ] J 4

BOTTOM EL.

___RCCP ASTM C-361CL A-25 -1
@O.0%, WATERTIGHT JOINTS

PHREATIC LINE

N
- 1
R N

Y
N DETAIL ‘A

RODENT GUARD &
AC® SPLASH BLOCK

\ BN
\\
\

o
m
NO. 5T STONE APPROVED EQUAL 3

N cap

INFILTRATION TEST EL. /

INFILTRATION RATE INHR

\ RECHARGE RESERVOIR
NO. 57 STONE
BOTTOM OF TEST PIT
EL.

Martin B. Covingten lll, PE

SWM Program Engineer

DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MTG. MAY 12, 2010

EFFECTIVE DATE: JULY 29, 2010




CARROLL COUNTY POND- SAND FILTER
POND WITHOUT RISER
EMERGENCY SPILLWNAY PROFILE &§ CUT-OFF TRENCH

I
——
. : [ TOP OF EMBANKIMENT: EL.

] "|1
25' MIN.

vl I

STREAM BUFFER

T EMERGENCY SPILLWAY: EL.

| IMPERVIOUS CORE
12" CLASS | RIP-RAP | SEE PROFILE ALONG

&y
‘%:7 PACKED WITH 3' TOPSOIL CoAM

SEED & MULCH. NO VOIDS. NOTE:
&0 N INSTALLATION OF CUT A
N2 . OFF AND CORE
MATERIAL TO BE
APPROVED BY
GEOTECHNICAL ENGINEER

0
¥
8
Z
)
1
o)

?Dé’do CUT-OFF TRENCH

@é

OO %o O%Qog
O o)

L

520000 0N

VERY MPORTANT

IF THE EMERGENCY SPILLWAY DISCHARGES INTO THE STREAM BUFFER
Ve MAY NOT EXCEED 2 FT./SEC. AT THE EDGE OF THE BUFFER PER

C.C. WRM IV C3B2, THE EMERGENCY SPILLWAY MAY NEED TO BE
EXTENDED ONTO THE EXISTING GROUND TO MEET THIS CRITERIA.

END RIP-RAP

EL.

Martin B. Covingten lll, PE

SWM Program Engineer

DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MTG. MAY 19, 2010

EFFECTIVE DATE: JULY 29, 2010




CARROLL COUNTY POND- SAND FILTER
POND WITHOUT RISER
TOP OF EMBANKMENT PROFILE

FOR €.OF DAM TEST PIT RESULTS
SEE SHEET __ OF __. LOCATE
TEST PIT ON PLAN VIEW

__ EMERGENGY SRILLWAY
f ®E.

WA 4
Jr

4—TOF OF CORE TRENCH:

* TOP OF CONSTRUCTED EMBANKMENT VARIEES

BL STA = 0+00.00

TOP OF EMBANKMENT EL.

1
1

I BEGIN TOP OF EMBANKMENT

12" CL | RIP-RAP
COVERED W/ 3' TOPSOL.,
SEED AND MULCH.

NO voIbs

END TOP OF EMBANKMENT

EX. GROUND

Hf
i

EL.

) 1
i fin i fin

2:00 2450 3400 400

TOP OF EMBANKMENT PROFILE A-A

o fi

8 EL____  PROPOSED GRADE LINE (PGL)

13

Martin B. Covingten I, PE

SWM Program Engineer

DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MTG. MAY 12, 2010

EFFECTIVE DATE: JULY 29,2010




CARROLL COUNTY POND- SAND FILTER
STILLING BASIN CUT INTO POND BOTTOM

CONTOUR

STILLING BASIN DIMENSIONS
LEGEND

CONTOURING MUST BE "A" e n n n n n ¥ el 1}
CONTOUR SHOWN AROUND THE B C D E

( o ] .. FT) | FT) | FTY) | (FT) | (FT)

Y 5.64 | 250 | 750 | 6.28 | 0.63
N N\ 675 |3.00 | 9.00| 780 | ©.75

31 OR 4:1

31 OR 41

p
contouR Bl PN | 789 | 350 | 1050| 878 | 0es
(BOT‘I’OH OF POND)
aﬂﬂ _ » | @2.00 400 | 1200|1000 100

\ = " | 1014 | 450 [1350 | n.28 | 113

MODIFIED HEADWALL

(SEE PAGE 42d) Nn25 | 5.00 | 5.00|1250 | 1.25
_J " [13.50 | 6.00 [18.00 | 15.00 | 1.B0
15.00 | 700 | 1250 [ 16.00 | .80

NO. & STONE " SLOTTED PPE 1650 | 8.00 | 21.00 |17.00 | 1.50
. \ / 18.00 | 2.00 | 2250 |18.00 | 1.50

d FORCC pemROvED 1950 | 10.00 |24.00 | 12.00 | 1.80

\ \ DETAIL PAGE &7.

1| = - |22.50 | 12.00 |27.00 | 21.00 | 1.50

=
L=, UNDERDRAIN TRENCH 2550 | 14.00 |30.00|23.00 | 150
o 2 e e B 28.50 | 16.00 | 33.00 |25.00 | 150

N eNEES) FILTER LAYER | 3150 |18.00 |36.00|27.00 | 150

3

SITE SPECFIC GRADING DETAL : =
BE SHOWN WITH DIMENSIONS B 70 34.50 |20.00|32.00|29.00 | 1.50

ORI S boAR: GRADINE ARD -

POSITIONING OF THE UNDERDRAIN L

25T CORRESPOND TO THE PLAN e : DEPTH OF STILLING BASIN 1S % PIPE

* 10 CLASS | RPRAT =y DIAMETER UP TO THICKNESS OF FILTER
: ; LAYER. THIS TABLE IS BASED ON A 18"

SECTION B-B LAYER-

UNDERDRAIN TRENCH
SEE DETAIL THIS SHEET

3
» 197 CLASS RIS ""L"LQ ‘“I_ JC O B SToRE LavER Martin B. Covingten ll, PE
RECHARGE SWHM Program Engineer
aFis NO. 57 STONE DISTRIBUTED FOR COMMENT MAY 3, 2010
SECTION A-A COMMENTS RECIEVED AT C.C. SURVEYORS
MTG. MAY 19, 2010

EFFECTIVE DATE: JULY 22, 2010




CARROLL COUNTY POND- SAND FILTER
POND WITHOUT RISER
TEMPORARY STAND PIPE DETAIL

NOTE: PER SCS DETAIL C-10-30 THE TOTAL AREA OF PERFORATIONS
/f;’lgES; BE GREATER THAN TWICE THE RISER CROSS SECTIONAL
©" DIA. RISER REQUIRES 2 FT. OF PERFORATIONS
8" DIA. RSER REQUIRES 3.5 FT. OF PERFORATIONS
IF MORE HEIGHT IS NECESSARY PROVIDE DETAIL WITH
MANIFOLD AND MULTIPLE RISERS.

TOP OF EMBANKMENT

WRAP PERFORATED PIPE

W/ GEOTEXTILE CLASS E'
EMERGENCY

SPILLWAY

TEMPORARY &' STAND PIPE ELEVATION

LONG PERFORATED PROP. GRADE
STAND PIPE WITH (3)- T HOLES PER
ROW, 36 HOLES PER FOOT BY
AGRIDRAN OR APPROVED EQUAL.

S5 55,65 5
°o°o°n°n°n°n°n°o°o°0°o°ﬂ°ﬂ

ol
%o

START PERFORATIONS __ FOOT
ABOVE SEDIMENT BASIN BOTTOM
AT WET STORAGE ELEVATION

0.0,0.9

ENTIRE BASIN TO BE EXCAVATED TO EL. .
WHEN PRELIMINARALY GRADED EX. GROUND

SECURE STAND PIPE WITH POSTS . .
ON BOTH SIDES TO ENSURE EE’Z:I.E\’ Eﬁg };";&T Q.NgN
THAT PIPE DOES NOT BREAK ByglLe)

DURING RAIN
HICKENBOTTOM INTAKE
BY AGRIDRAIN OR
APPROVED EQUAL *

6" COUPLING

* THE ENGINEER MAY DETAIL A TEMPORARY STANDPIPE
CONNECTION USING STANDARD SCHEDULE 40 PVC

FITTINGS IF DESIRED.
Martin B. Covingten ll, PE

3'x3' ANTI-SEEP COLLARS SWM Program Engineer
BY AGRIDRAIN OR DISTRIBUTED FOR COMMENT MAY 3, 2010

APPROVED EQUAL COMMENTS RECIEVED AT C.C. SURVEYORS
MTG. MAY 19, 2010
EFFECTIVE DATE: JULY 29, 2010




CARROLL COUNTY POND- SAND FILTER
POND WITHOUT RISER
EXAMPLE INSPECTION CHART

INSPECTION CHART FOR SWM/WQ FACILITY NO.

ENGINEER'S APPROVAL

INITIALS

SEDIMENT CONTROL PHASE

1. INSTALL STABILIZED CONSTRUCTION ENTRANCE AND ALL
PERIMETER SEDIMENT CONTROLS AS SHOWN ON SEDIMENT
CONTROL PLAN SHEETS ___ &

2. ALL ITEMS ON PRE-CONSTRUCTION SEQUENCE OF CONSTRUCTION
AS SHOWN ON SHEET ___ ARE COMPLETED

3. CONSTRUCT STORMDRAIN SYSTEM (GIVE SPECIFICS). ATTACH
TEMP. __" FLEX HDPEP TO END OF ___" RCCP & RUN AROUND
THE PERIMETER OF THE PROPOSED FACILITY TYING INTO EX.
DITCH. TEMPORARILY BLOCK ___" OPENING @ __ TO ENSURE
ALL WATER ENTERS __" RCCP.

4. EXCAVATE AND CONSTRUCT CUT-OFF TRENCH FROM BL STA._ +__

TO BLSTA. _+___ AS DIRECTED BY GEOTECHNICAL ENGINEER.

5. INSTALL __"' SCH 80 PVC THROUGH CUT-OFF TRENCH AT BL
EMBANKMENT STA.__+_ t APPROXIMATELY __' TO TOE OF

EMBANKMENT, THEN CONTINUE 80 WITH SCH 40 PVC TO
BL STA. _+__ . STUB OFF BOTH ENDS.

G. CONSTRUCT EMBANKMENT/CORE TRENCH AS DIRECTED BY
GEOTECHNICAL ENGINEER, EXCAVATE BOTTOM OF POND
TOEL AND CONSTRUCT 41 SLOPES OF PROPOSED
FACILITY. OBTAIN SUITABLE CLAY MATERIAL FOR
EMBANKMENT.

7. ADD TEMPORARY STAND PIPE INSIDE POND.

8. CONSTRUCT __ EMERGENCY SPILLWAYAND PLACE RIP-RAP
AS SHOWN ON PLANS. PACK RIP-RAP WITH TOPSOIL, SEED,
AND MULCH.

2. CONSTRUCT MODIFIED ENDWALL & REMOVE TEMPORARY
BLOCKAGE OF __" OPENING AT ____ AND INSTALL __ " RCCP
ASTM C-361 CLA-25 FROM MODIFIED ENDWALL @ ___ TO __.
REMOVE TEMP ___" FLEX HDPEP FROM END OF ___ " RCCP.

1C. GRADE ACCESS ROAD INTO FACILITY, FINE GRADE
SIDE SLOPES, TOP OF DAM, ETC...

1. ENTIRE CONTRIBUTING DRAINAGE AREA TO THE POND IS PAVED
ALL HOUSES AND BUILDINGS ARE CONSTRUCTED AND A
MINMUM 2" STAND OF DENSE GRASS 1S ESTABLISHED ON ALL
DISTURBED AREAS, INCLUDING THE POND SLOPES AND TOP.

STORMWATER MANAGEMENT

1. REMOVE ACCUMULATED SEDIMENTS AND STANDING WATER
FROM THE ENTIRE STORMPRAIN SYSTEM INCLUDING SUMP
INLETS AND MANHOLES AND THEN EXCAVATE TO THE
BOTTOM OF RECHARGE RESERVOIR EL. AND REMOVE
TEMPORARY STAND PIPE.

2. INSTALL NO. 57 STONE, NO. 8 STONE, STILLING BASIN AT
__AND _"SLOTTED PIPE UNDER SUPERVISION OF
GEOTECHNICAL ENGINEER,

3. ADD ENGINEER APPROVED 4:11 SAND/SOIL/GREEN WOOD CHIP
MIXTURE.

4. STABILIZE ANY DISTURBED AREAS AND REMOVE PERIMETER
SEDIMENT CONTROLS AND ANY REMNANTS OF CONSTRUCTION
INCLUDING STAKES.

5. AMINIMUM OF 2' STAND OF DENSE GRASS 1S ESTABLISHED.

@. SUBMIT AS-BUILT MYLARS TO CARROLL COUNTY BUREAU
OF RESOURCE MANAGEMENT WITHIN 30 DAYS OF
COMPLETION.

* PLEASE NOTIFY CERTIFYING ENGINEER 48 HOURS PRIOR TO
COMMENCING CONSTRUCTION®

ENGINEERS NAME: (PLACE DESIGN ENGINEERS NAME HERE)

PHONE NUMBER: (PLACE DESIGN ENGINEERS PHONE NUMBER HERE)

Martin B. Covingten I, PE

SWM Pregram Engineer

DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MTG. MAY 19, 2010

EFFECTIVE DATE: JULY 29, 2010




STILLING BASIN DETAIL
C

NOTE: VOIDS IN STONE ARE TO BE PACKED WITH
411 SAND/ SOOI/ WOOD CHIPS MIXTURE.
SURFACE IS SEED AND MULCH. "SAND" IS
ASTM C-33. "SOIL" IS ENGINEER APPROVED
LOAM'". WOOD CHIPS ARE GREEN UNTREATED
WOCD CHIPS TYPICALLY FROM ONSITE LAND
CLEARING.

000
Vo

0
N
&
o

SR
N OCOos
Qo QO
% Oogﬁogig

/2 PIPE DIA.

00

@

— &" UNDERDRAIN
SEE PAGE 87

O
0O

e

Section "A-A"

E
J J
AR H
B

FILTER CLOTH

;HA CL. RIP RAP
D |

Section 'B-B"

Section "C-C"

Martin B. Cevingten lll, PE

SWM Program Engineer

REVISED TO INCLUDE WOQODCHIPS
DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MTG. MAY 19, 2010

EFFECTIVE DATE: JULY 29, 2010




STILLING BASIN DETAIL

BASIN DIMENSIONS

LEGEND
“A“ “B“ llcll IIDII llEII "F"

3.715'| 250 | 1.53' | 6.28' | 4.75' | 0.63'
450'| 300|900 | 150|550 |0.15
5.25'| 350 [10.50'| &.78'| 6.25' | 0.88'
6.00'| 400 [12.00'1000' | 1.00' | 1.00
6.15'| 450 13501 1.28'| 1.715' | 1.13'
150|500 | 5.00 1250|850 | 1.25'
9.00' | .00 | .00 [15.00'[10.00'| 1.50
" hos0| 1.00 |21.0011.50 1 1.50'| 1.75
1200 8.00 |24.00R0.0C 300 | 200
"l1350|9.00 |27.002250'14.50 | 2.25'
" |18.0010.00 |30.0025.0016.00'| 250

DETAIL A - RODENT GUARD

18"X 36"X 4"
CONCRETE
SPLASH BLOCK
6" PVC SCHEDULE 40 OR 5°'STD.

[} " CONCRETE
OR HDPE TYPE 'S SUTTER SEE

CC.PLATE 44

NUT

NOTES:

1. THE UNDERDRAIN, NHERE IT DISCHARGES ONTO THE GROUND,
MUST HAVE A RODENT GUARD AND A SPLASH BLOCK TO PROTECT
THE OUTFALL.

Martin B. Cevingten lll, PE

SWM Program Engineer

REVISED TO INCLUDE SPLASH BLOCK
DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MTG. MAY 19, 2010

EFFECTIVE DATE: JULY 29,2010
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PROCEDURE FOR CALULATING PRE AND POST
DEVELOPMENT GROUNDWNATER RECHARGE RATES

PRE DEVELOPMENT (B SOIL)

PUBLIC ROADWNAY

TOTAL SITE= 1 ACRE

IMPERVIOUS AREA
HOUSE ¢ DRIVENAY= 0.20 ACRES

PERVIOUS AREA
e 1.00- 0.20= 0.0 ACRES

POST DEVELOPMENT (B SOIL)

PUBLIC ROADWNAY

TOTAL SITE= 1 ACRE
IMPERVIOUS AREA
@ DRAINAGE TO FACILITY= 0.50 ACRES

@ BYPASSING THE FACILITY= 0.20 ACRES

SKNM

INFILTRATION
PERVIOUS AREA

@ 1-050-0.20=0.30 ACRES

SM INFILTRATION PRACTICE

ACTIVE QUANTITY
STORAGE

5,000 FT°OF YOIDS

VOID VOLUME Martin B. Covingten lll, PE

BELOW OVERFLOW PIPE SWM Program Engineer

(RECHARGE STORAGE) DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MTG. MAY 12, 2010
EFFECTIVE DATE: JULY 22, 2010




TABLE 1- RECHARGE BY SOIL TYPE

SOIL TYPES PERVIOUS AREAS IMPERVIOUS AREAS

* *
PRE- DEVELOPMENT | POST- DEVELOPMENT | PRE- DEVELOPMENT | POST- DEVELOPMENT

a8% 98% 2% 2%

a48% 95% 2% 2%

5% T4% 2%

T0% 65% 2%

* BASED UPON MEADOW AND LANN, INITIAL ABSTRACTION AND THE
RAINFALL FREQUENCY ANALYSIS FOUND ON PAGE 6 1. IF PRE AND
POST DEVELOPMENT PERVIOUS AREAS ARE NOT MEADOW AND LANN
RESPECTIVELY, ADJUSTMENTS MAY BE MADE.

TABLE 2- RECHARGE PERCENTAGES
BY RAINFALL AMOUNT

RAINFALL CAPTURE | RECHARGE PERCENTAGES
(IN.) %

225
40.7

55.3

64.6

13.0

74.1

54.1

5.4

a0.6

a2.5

a4.6

96.3

91.5

98.5

949.0

q9.4

q4.7

q4.9

100.0

Martin B. Covingten lll, PE

SWM Program Engineer

DISTRIBUTED FOR COMMENT MAY 3, 2010
COMMENTS RECIEVED AT C.C. SURVEYORS
MTG. MAY 12, 2010

EFFECTIVE DATE: JULY 22, 2010




EXAMPLE CALCULATIONS

STEP 1: DETERMINE WEIGHTED PRE DEVELOPMENT RECHARGE PERCENTAGE
IMPERVIOUS AREA @ 0.20 AC. X 2% = 0.40%AC.

PERVIOUS AREA O.LOAC. X 48% = 18.4%BAC.

TOTALS 1.0 AC. T5.5%AC.

NEIGHTED RECHARGE = 18.8%AC. 78.8%
1.0 AC.

STEP 2: DETERMINE WEIGHTED POST DEVELOPMENT RECHARGE PERCENTAGE

A. DETERMINE AFFECTIVE RECHARGE IN INCHES FOR IMPERVIOUS AREA
DRAINING TO THE SAM INFILTRATION FACILITY. (150% CAPTURE OF
THE 10 YEAR STORM RUNOFF BY STORMDRAIN IS REQUIRED PER
PAGES 471,53 ¢ 54.)

YOLUME OF INFILTRATION STORAGE
DEPTH OF RAINFALL
EFFECTIVLY INFILTRATED IMPERVIOUS AREA DRAINING TO IT

5000 FT?(12in.)

=2.75 in.
0.5 AC.X 43560 FT"

B. DETERMINE EFFECTIVE RECHARGE PERCENTAGE FROM TABLE 2 FOR
IMPERVYIOUS AREAS DRAINING TO THE FACILITY.

2.751n. > 2.0in. THEREFORE RECHARGE IS 100.0%

C.CALCULATION
IMPERVIOUS AREA DRAINING TO FACILITY @ O.50AC. X 100.0%= 50.0%AC.

IMPERVIOUS AREA BYPASSING FACILITY @ O.20AC. X 2%= 0.4%AC.

ALL PERVIOUS AREAS @ O.30AC X 95%= 28.5%AC.

TOTALS 1 AC. 78.9%AC.

WEIGHTED RECHARGE 78.9% AC.
1 AC.

- 718.49%

STEP 3: COMPARE PRE AND POST DEVELOPMENT RECHARGE PERCENTAGES

784 > 788 THEREFORE 100% OF THE PRE DEVELOPMENT GROUND WATER
RECHARGE HAS BEEN PRESERVYED IN ACCORDANCE NITH
THE REQUIREMENTS OF CODE OF MARYLAND 26.17.02.06
(THE SNM ACT OF 2007)

Martin B. Covington lll, PE

SWM Program Ergineer

DISTRIBUTED FOR COMMENT

C.C. SURVEYORS MTG. MAY 3, 2010
COMMENTS RECIEVED AT C.C.
SURVEYORS MTG. MAY 19, 2010
EFFECTIVE DATE: JULY 29, 2010
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MODIFIED METHOD OF CUTTING AND REPAIRING ROADWAYS
FOR STORMWATER MANAGEMENT RETRO-FIT PROJECTS

BASED ON C.C.D.P.W. ROADS AND STORM DRAINS MANUAL PLATE 47

1-11/2° LAYER BITUMINOUS CONCRETE SURFACE COURSE (2.5mm HMA SUPERPAVE SURFACE FOR PATCHING)
2 LAYERS BASE COURSE- 7 1/2" TOTAL{J]: g’ 11;9YI.EARYER 12 mm HMA SUPERPAVE BASE FOR PATCHING
2" TOTAL BITUMINOUS COMPACTED DEPTH—

"[ j 2 PAVING CUTBACK

EXISTING PAVEMENT < > EXISTING PAVEMENT
MINIMUM DEPTH
PAVEMENT REPAIR

1-0
— f==—— VARIABLE WIDTH (W) *¥
CR-6 UTILITY
TRENCH
BACKFILL

O J
\ STORMDRAIN

FOR EXISTING BITUMINOUS PAVED ROADWAYS

1- LAYER BITUMINOUS CONCRETE SURFACE COURSE (2.5mm HMA SUPERPAVE SURFACE FOR PATCHING)
1- LAYER CONCRETE SHA MIX NO. 3

TR eaRas )
. 2' PAVING CUTBACK
COURSE TO MATCH EXISTING.
BITUMINOUS OVERLAY

A 7 AN
EXISTING PAVEMENT EXISTING PAVEMENT
A\ N PAVEMENT REPAR
o CONCRETE
—] f<=—— VARIABLE WIDTH (W) ¥
CRrR-6 UTILITY
TRENCH
BACKFILL

) J
\ STORMDRAIN

FOR EXISTING CONCRETE PAVED ROADWAYS WITH BITUMINOUS OVERLAYS

NOTE: CUTTING & REMOVING PAVEMENT, STONE & SOIL REMOVAL AND
DISPOSAL, CR-6 BACKFILL AND PAVEMENT PATCH ALL INCLUDED
IN LUMP SUM BID PRICE.

* TRENCH WIDTH FOR STORM DRAIN INSTALLATION SHALL BE . .
EITHER TWICE THE OUTSIDE DIAMETER OF THE PIPE, OR Martin B. Covingten lll, PE
OUTSIDE DIAMETER PLUS 3 FEET, WHICHEVER IS LESS. SWM Program Engireer

DISTRIBUTED FOR COMMENT
C.C. SURVEYORS MTG. SEPT. 16, 2002
EFFECTIVE DATE: NOVEMBER 18, 2002

8o

8:06:28 AM-3/8/2010-G:\CLS\CC_SWM_Details\details(V8).dgn



GOOT ‘Bl AFAWIAON ELvd IAILDI4S
GOOT 9L "Ld3S "OLW SHAOAIAANSG DD
INIWINOD 204 dalnaikisid

Jasuibumg wpJbodd LWANS

3d ‘|ll UoHBUNCD g ULy

NOISSIWiEd

LNINIOVNVYIW FO0BENO0STE 40 NG ALNNOD 022D 20IRd

HLIA d3LNLILSENS 28 AV SINTTEAINDE dZAOHddY 2FENIONT €
(S210H v INDID ON) A3LLOS 38 LSNW S3did 1V T

(FA02 HLOOWS) A=TIvVM I78N0aA ASLySN=02 38 LSNW S3did TV 'L

T Ll3EHS TvLEd 23S
ddid d31LLO075.

‘NOILVLON 114024 3 Nv1d

‘S3LON
VoS OL LON 3TvOS OL LON
Iv1l3d 3did 3dadH d31L1071S IvLl3ad 2did OAd d3LLO7S
(5 WOz .O2) 2 - T\ = S23LINYId Ol MEHL ¥
oad . HLONZT ONIAY QaVANVLS
Q oLV e LOClLV €
! 7
o
O
\ ’
°
U AOD HLOOWS

Q U 00T LLEL PIT 150 4 ozl Bl

00T LLEL PNT =l 4 2L gl

00T €E0'L DL = T zTl ZL

iz ol € |sao| oe el o078 ogz| ol 861 9z§'0 DVET zEO" T Pl Ol
1z ol € |szo| oe el o078 ooz| & OG'L 6890 Pred zeo* z zel 2
1z o'l € |seo| ez |saso Lo15 osl| o GE'L 250 8/E-L zZeo z PEL 2
4 ol € |saco| z | a0 Lo15 ool| v Z61 oo QUL 422 z zal 4

WND| /N W N WA NI WW| NI (Bdid 40 “La/NI ©8)
3dlid 40 "L 3d ‘al vy ONIDVES SLOTS 2215
HLAM LOTS HLONZT SdAL
ﬂﬂﬂ _.Fm__”_._z_ e |1oms s | NoLSR0aeaa | TYNIWON N2do NOILvaoad | Lo1s a Hlam | Zomoa | s3z293a | TWNIWON
3215 LO15 2218 Lo1S

3did NIVadaadNN 4S. 3dAL 3daH daLLoTS Zi-N sav

3did NIVadaaIadNN DAd d3L1Lo1S 000~ HOZINOD

SAILIDVE INSWNIFOVNVYIW Z32LvVANNSOLS

ALNNOD T0EAVO 04 S3dld NIVad23ANN A3ACSddV

&7

(V8).dgn

8:06:53 AM-3/8/2010-G:\CLS\CC_SWM_Details\details|



bOOT ‘@l "AON 31lvd IAILDOI443
bOOT ‘9| AIGWILdIAS

*ONILIINW SAOAIAANGS

ALNNOD 71OV IHL LY
ANIHWWOD dod aainglalsida
Tl NOLONIAOD "d NILAVK

(9bb |l ATTNHDOS 2 NOLAVTD)
SHWILSAS ONIFILTIE AILYMWAOLS 40 NOISEA, 'T L -L IOV 'S'L Fanold
H1d3d MOTd ONIAAVA HLIM U, SONINNY W ITEVIAYA «

298 /"
g9zse soL rao¢ oL’ EbbT bt goLL zae goo z1L ._._\h_u,._$>
. . . . . . . . ! Waols
s9b1L erv zoLl gae baEl L€ z@b vz s+00 Ll =yl
IAGONT
raiLl LI szol sLT LeQ yz'T zZb's es'l 900 ol -NON
99L orT ) goT LS oLl cge ozl SLOO b
ob'¥ 9@ YTy 1971 9v'c ze'l abT ) bOO Q .ooﬂnﬁ >N
eze bl ogzT bZ'l gzz 501 e L0 s01°0 L \_HL._.w_._o,«._m_mG
HILYM
oLz ozl ze'L o'l bl 580 01 090 zLo 9
egl LbO sl X b0 Q90 990 b+ O Re) 5
sL'O 9L0 s9'0 990 €50 yso Leo eco s1'0 ¥
s¥'0 590 bEO L&O zeo 9v'0 zzo zeo s10 €
R zao glLo e sl0 Leo oLo 9z°0 10 z
900 yeo s00 oco $00 yzO €00 L1O s1'0 L
‘54D (O) 036/ 14 ‘S0 (D) D35/ L4 ‘4D () ‘535/ 14 ‘S0 () 035/14 M, Nl - MO
wIOUYHOSIA| ALIDOTEA | «IOuVHOSIA| ALDOTZA |wI3OuvYHOSIA | ALDOTEA |«30uvHOSIA| ALDOTIA | +SONINNYW | Lo HLId3A
%t %€ %T %1
1 ]
_ 0T _
- AYMIARNA
2 _._._.mmnTH 2O WIAINOHS
q_F F _m| AYMAYO
< : R a
08

11d3aD TINNVHD SSvalo A0d dIV NoIsdd

88a

(V8).dgn

8:07:15 AM-3/8/2010-G:\CLS\CC_SWM_Details\details|



bOOT '@l "AON :21lva IAILDOZ4dT

bOOT ‘9| AIAWILJIS
ONILIINW SAOLIAANG

ALNNOD TIOA2AVD IHL LY
LNIHWWOD d0d adlnglalsia
‘Td Il NOLONIAOD ‘d NILavIA

‘SNIYad WaO 1S 2 sdvOa TVNINYIW NOISZA Mdd ALNNOD T1OA2VD 20 TYNINVIA

FOVNIVAQ AYMHOIH YHS NI S22aNAID0aLd ONISN DAVHDOSIA WaAOLS aAvI AL Ol FLNdWOD
TVYNINVYIW NOISZJ A LVMWAO LS ANYTAAVIN O00T
dHL 40 O 1°'d XIANIddY Nl SFaNaadDoad IHL ONISN F9aAVHOSIA WaAO 1S OM ZLNdWOD *«

298 /"
09\ ¥ gb'g co9e oo9 L¥'bT ob'¥ ogoz L¥'e goo z1L ._._\h_u,._wi
. . . . . . ] . ! Waols
coez or'v Pbbl zee Qz9l Lig lslL ozt s¥00 Ll =y}
IAGONT
aLel IR ZbL L oLT eLb ozT Qg9 sg'l 900 ol -NON
cee seT soL Yo'z »ZT'9 991 R g Li'L SLOO b
b&'G ze'L sav es'| 9b'e bZ'L ogt Lb'O bOO Q .ooﬂnﬁ >N
s9'¢€ 9%°1 PR 9z'L gsz go'L gal eLo solL'0 L \_”L._w_._o,«._ﬂ._wu
HILYM
ez LL'L gcoz zo'L 991 €go LL'L o) zLo 9
bEl gb'o Lzl Lgo bb'O 990 oLo L¥o Re) 5
z@o sL'O 590 LLO @50 ve) L +'0 Leo 10 ¥
@y'0 Y90 zvo 950 yco s¥°0 yz0 zeo s10 €
Lzo 0s0 glLo evo sl0 s€0 Lo sz0 10 z
900 yeo s00 bZO $00 yzO €00 910 s1'0 L
‘54D (O) 036/ 14 ‘S0 (D) D35/ L4 ‘4D () ‘535/ 14 ‘S0 () 035/14 M, Nl - MO
wIOUYHOSIA| ALIDOTEA | «IOuVHOSIA| ALDOTZIA |wI3OuvYHOSIA | ALDOTEA |«30uvHOSIA| ALDOTIA | +SONINNYW | Lo HLId3A
%t %€ %T %1
1 ]
_ 0T _
~ Hla3a xH AYMIARNA
Q FiaviavA §O WIATNOHS
ﬂ_F F _v| AYMAYO
< J
%69~
= 001 - ¢

11d3aD TINNVHD SSvalo A0d dIV NoIsdd

88b

(V8).dgn

8:07:39 AM-3/8/2010-G:\CLS\CC_SWM_Details\details|



CURB \

—

DIRECTION OF FLOW IN GUTTER

NOTE: GRATES PLACED WITH
YANES POINTED DONNSTREAM
WILL NOT BE ACCEPTED FOR
PAYMENT OR BOND RELEASE. °

\\_ VYANES TO BE POINTED
UPSTREAM

SAN CUT LINE
FLOW ARROW ON CASTING
PLAN
REFERENCES:
(USE LATEST EDITION/REVISIONS)
.DESIGN MANUAL
NOTES: ROADS § STORM DRAINS
1.  INSTALL M.O.T.PER SECTION 104 OF THE BOOK OF CARROLL COUNTY, MD
STANDARDS
2. REMOVE EXISTING GRATES  BOOK OF STANDARDS
3. SAnNcUT STATE OF MARYLAND
4. REMOVE EXISTING FRAME DEPARTMENT OF TRANSPORTATION
5. PLACE REPLACEMENT INLET FRAME STATE HIGHNAY ADMINISTRATION
6. DRILL BOLT HOLES
7. ATTACH FRAME WITH ANCHOR BOLTS ¢ GROUT PER
"FRAME ANCHORAGE DETAIL" MD 374.02 NOTE:
8. INSTALL VANE GRATE OR GRATES THIS DETAIL DISTRIBUTED AT CARROLL
4. REPAIR ROADWAY PER DETAIL ON PAGE 86 COUNTY SURVEYORS MEETING
10. REMOVE M.O.T. SEPTEMBER 16, 2009 FOR COMMENT.
EFFECTIVE NOVEMBER 18, 2004.
INLET DESCRIPTION MARYLAND SHA CARROLL COUNTY REPLACEMENT VANE
e STANDARD No. STANDARD PLATE GRATE § FRAME
PRECAST STANDARD MD% 10 INLET R%2
TYPE-'S"INLET DOUBLE FRAME ¢ GRATE PLATE 66 EAST JORDAN
GRATE TANDEM MD 374.05 54712,541640
INLET NEENAH
PRECAST SINGLE MD 374.23 INLET R-3540
"AR" INLET FRAME & GRATE PLATE 685 EAST JORDAN
MD 374.02 § 374.03 54610,54 1640
)
PRECAST "NR" MD 374.71 INLET EAST JORDAN
COMBINATION INLET FRAME ¢ GRATE PLATE 70 5418412 541813
MD 374.02 § 374.03 :
541640,2905074

* ALL CASTINGS TO COMPLY NITH AASHTO M306-04 (MINIMUM)

NOTES:

1.IN 2004 MD SHA ISSUED MD 374.02-D 1. THIS DETAILS A REPLACEMENT VANE
GRATE FOR NR § NRM INLETS USING EXISTING FRAMES. AS OF 2008 NO YENDOR HAS

PRODUCED THESE.

2. THIS CHART LISTS AVAILABLE REPLACEMENT VANE GRATES AND FRAME
ASSEMBLIES FROM NEENAH FOUNDRY COMPANY (DALE McGINITY 410-592-2505) OR
EAST JORDAN IRON NORKS, INC. (MARK BAUM 800-418-3549). ANY EQUIVALENT
YANE GRATE AND FRAME ASSEMBLY IS ACCEPTABLE.

REPLACEMENT OF RETICULAR OR BAR GRATE ¢ FRAME WITH VANE GRATE AND

FRAME
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Guidance for Dam Safety Review in Carroll County,
Maryland

Area of Responsibility

Carroll County Government ! (Martin B. Covington, Ill, P.E.)

Hazard Classification A
Diameter of Barrel Pipe 30-inches or less
Fill Height of Dam less than 15 feet
Surface Area of Pond less than 12 acres
Drainage Area less than 100 acres
Height of Weir Wall 5 feet or less
Carroll Soil Conservation District 2 (Warren Johnson, P.E.)
Hazard Classification A
Fill Height of Dam 20 feet or less
Drainage Area 640 acres or less (1 sg. Mile)

Maryland Department of the Environment Dam Safety®
(Charles Wallis, P.E. or Cas Taherion)

Hazard Classification BorC
Fill Height of Dam greater than 20 feet
Drainage Area - All dams in Use Il greaterrtt&0 acres (1 sq. Mile)

watersheds with wet ponds, stream,
or spring capture regardless of size.

Remember, if a wet pond exists in a Use Ill watted and the surface area is being
reduced, dam safety approval may be deferred teCHreoll Soil Conservation District
(SCD). Maryland Department of the Environment fyiereviews and issues an
exemption letter deferring to the Carroll SCD uslether concerns are raised.

Martin B. Covington, IlI, P.E.
Carroll County Government
Distributed for Comment at the
Carroll County Surveyor’'s
Meeting: September 16, 2009
Effective Date: November 18, 2009

128 January, 1994 Agreement Carroll Soil Conservation Bistrid Carroll County
Government as Revised on 15 May 1997.

2 Appendix B.1.2 Small Pond Approval Criteria, 2000 Mang Stormwater Design Manual

% Small Pond Maintenance and Repair Flow Chart, Maryland irepat of the Environment,
19 March, 2009

90





