DETAIL 24 - STABILIZED. CONSTRUCTION ENTRANCE

P 3 ——— MOUNTABLE
/ | BERM (67 MIND
SO¢ MINIMUM ~ . |
o EXISTING PAVEMENT ™
T —7 EARTH FILL
- wx GEOTEXTILE CLASS ' ~———__PIPE AS MECESSARY
DR BETTER HINIHM 6° OF 2°-3° AGGREGATE
OVER LENGTH AND VIDTH OF
EXISTING GROUND STRUCTURE
PROFILE
100 MIN.
EXISTING
10° HINIMUH PAVEHENT
WIDTH
PLAN VIEW 3100 HIN.

Construction Specification
1. Length = mininum of 50 (e30' for single residence lotd.

2 Wicdth — 1 minimom, zhould be flared ot the existing road to provideé a turning
radius. : :

3. Geotextile fobric (filter cloth? sholl be placed over the existing ground prior
to placing stone. mxThe plan approval authority may not require single fanily
residences to use geotextiie.

4. Stone - crushed aggregate (2 to 3" or reclained or recycled concrete
equivalent shall be ploced ot least ¢* deep over the length ond width of the
entrance.

S. Surface Water - atl swufoce water flowing to or diverted toward construction
entrances shall be piped through the entrance, meintaining positive dralnage. FPipe
inste | led through the =stabllized construction entrance shott be protected with &
nountoble bern with 51 stopes and a ninim of 6. of stone over the pipe. Pipe has
to be sized according to the dralnage. When the SCE s located ot a high spot and
has no drainage to convey o pipe witl not be necessory, Pipe should be sized
according to the amount of runcff to be conveyed A 6% minimun will be required

6. Location - A stobitized construction entrance shall be located ot every point
where construction traffic enters or leaves a construction site. ! Vehicles lgaving
the s1te must trovel over the entire length of the stabllized construction entrance.
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DETAIL 22A - REINFORCED SILT FENCE _APPRQVED BY MDE 2-7-05
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Construction Specifications

OR 21P TIES

([ sTANDaRD SYMBOL .
| R —

1. Hetal fence post shall be a minimum of 48° long driven 16° ninimum into the
Poxt shall be standard T or U section weighting not tess then 1. 00 pound
per tinear foot. : -

2. Geotextile shall be Fastened securely to each fence post with wire tles
or z1p tles at top and mid section and shall meet the following requirements
for geotextile Class F» . . -

50 tbs/In (Rin.> Test MSMT 509

20 ths/in {pin > Testh | MSNT 509
Flow Rate 0.3 gal £t/ nirute (max.> Testi: MSMT 322
Filtering Efficiency 75Z (nind Test I MSMT 322

3. Where ends of geotext)le fabric come together, they shatil be overtopped,
folded ond wired tied or Zip tied to prevent sed_lneﬂ‘t bypass. - © - .

Tenstile Strength
Tensite Hodutus

4. S1lt Fence shatl be Inspected ofter each ralnfall event and maintained when
bulges occur or when sedimnt accunulation reached S0 of the fobric height.
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SILT FENCE

S1it Fence Design Criteria

SHax Fmum

CHax [

Stope Steepness Slope Length Silt Fance Length
Flatter than 501 untinited ' ;:.nilln!ted

k1 to 102 125 feet 1000 feet

101 to 51 100 feet | 750 feet

1 tody 80 feet : 500 feet

B1toat 40 feet 250 feet

21 and steeper 20 feet | 125 feet

Notes In arqas of less tM 2% slope and sandy solls C(USDA general .clo:sif‘lcntion

system, soil Class A) maximn slope lenpth and siit fence length will be
unlinited In these areas o si1tit fence mnay be the only perirneter control
required . )
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IMPERVIOUS BREAKDOWN

1. EXISTING IMPERVIOUS AREA: 0.00 S.F. = 0.00 AC. ]
2. PROPOSED IMPERVICUS: HOUSE: 1,768 S.F. = 0.0405 AC.
DRIVEWAY: -3,487 S.F. = 0.0801 AC.
CONC. WALK: 106 SF. 0.0024 AC, .
TOTAL: 5,361 S.F. = 0.1231AC. :

LIMIT OF DISTURBANCE NOTE

THE TOTAL.DISTURBED AREA FOR THE CONSTRUCTION SHOWN:. ON
THIS PLAN IS 14,222 SF. OR 0.326 AC. o

SOIL DESCRIPTION

GhB (B) GLENELG—URBAN LAND COMPLEX, 0 TO 8 PERc_ENi SLOPES

SWM Narrative

Khann Property Lot 2
INTRODUCTION::

This fepon contains the required information to approve the stormwater management design. We have
based the design on.the site constraints and soil conditions. :

EXISTING USE:

This is 2 0.468 -acte site located at 8305 Church Lane Drive, Ellicott, MD. 21043, The site consists of 2
vacant single-family lot. No storm water management is preseat. The soils on this site are B soils. The
slope of the site is very minor. The average slope on sitc is 1%. Ground cover is grass in good condition.
The restrictions for this site are zoning setbacks only. There are no environmental features on this site.
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152 S.F.
360 SF. | 360 SF.
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“—PROP. DOWNSPOUT (TYP.)

HURLEY, AEDAN

HURLEY, BRIDGET H.
8310 CHURCH LANE DR
ELLICOTT CITY, MD 21043
DEED REF.: 10088/331
ACOUNT NUMBER: 283670
T™: 18 BLK: 13 P:. 303

——‘//
o>
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&

CHURCH LANE ESTATES >

PLAT NUMBER: 5016 458 B
18 TM BLK: 13 P: 303 o
SECTION 1_ — - &

LOD
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PROPOSED USE:
. - ROOFTOP LAYOUT /S‘?Q. B A62 Stabilized Construction
The site use is to construct a new single-family dwelling. The drainage design for the proposed v ' N /B E GhB [B] SOLS Entronce el -,
development is to utilize the rooftop and non-rooflop disconnest, grass swales and rain garden ESDs for the SCALE: 130 : \M s 32 Existing Structure
proposed impervious area. The proposed site impervious is 5,361 square feet. This is for the proposed — N Temporary Stockpile
house, driveway and concrete sidewatk. \ M Area
EX. S.M.H. 2992 LOT 1 64 -@- Boring Location
THE TARGET Pc FOR THIS PROJECT IS 1.6 INCHES. | INV. 449.39 -4 oo : 3 :
SUPPORTING INFORMATION FOR ADDRESSING SWM REQUIREMENTS USING P A
ENVIRONMENTAL SITE DESION: A T
H - A
1. We have utilized the rooftop, non-roofiop disconnect, grass swale and raingarden ESDs to meet ‘ : g
the target RCN of 55 as well as a portion of the target Pe of 1.6 inches.‘lheseappmad:sdwerc;hc . S | [
recommended ESDs to use to mect the target RCN and target Pe. The use of the rain garden an .
grass swale was determnined by the lack of adequate disconnect for a portion of the proposed v I CINI TY M A P
dwelling and driveway. With the ESDs provided meet the requirenients, no other approach was i :
explored SCALE: 1" = 2,000
2. The natural resources on the site are as follows: The areas that cannot be built on are the required EX. PRIVATE 24 WIDE USE—IN—COMMON~_ 450 ADC MAP: 12, GRID: E4
setbacks per zoning. . o ACCESS EASEMENT FOR THE USE AND Copyright ADC The Mop: People
3. The natural flow pattems were maintained by allowing the rooftop and non-rooftop runoff to sheet BENEFIT OF LOTS 1 AND 2 RECORDED Permitted Use Number 20811204
flows across the sitctpthesamcpredcvclopcd discharge poiat. . AMONG THE LAND RECORDS OF
4. The proposed impervious arez has been reduced by the utilization of nonstructural practices. The HOWARD COUNTY, MARYLAND
nonstructural practices that were utilized are roofiop and nen-roofiop disconnect ESDs as wellasa . - EX. SMH. 2993 GENER AL NOTESI
rain en and swale, . . SM.H.
5. Thcg;sdionandgsr:gismentconuol for this site is reinforced siltfence. This will stcpanysedimenl l BADAR. TASNEEM R. . y * EWE N@‘(INV- 457.50 1. SUBJECT PROPERTY ZONED R-~20 PER THE 2/2/04 COMPREHENSIVE ZON‘NG PLAN
from lcaving the sited during construction 8313 CHURCH LANE DR o MES — = 488 AND THE "COMP. LITE" ZONING AMENDMENTS EFFECTIVE 7/28/06. :
. ELUCOTT CITY, MD 21043 L EXISTING P _ 2. COORDINATES BASED ON NAD '83, MARYLAND COORDINATE SYSTEM AS PROJECTED
No waivers have been or are being applied for this site. / DEE% REF.: 10098/660-— —~ e SHED Pre !13;' glé)wmo COUNTY GEODETIC CONTROL STATIONS NO. H.CM. 17EA AND NO. H.CM.
s ACCOUNT NUMBER: 199564 '
We are applying the rooftop, non-rooftop disconnect and raid garden and grass swale ESDs for this site. / ™: ‘BSBLR: 13 P 103 ~ // STA. NO. H.CM. 17EA N 1811505724 {METERS)
: LOF 1 o E 413772.7247 (METERS)
ions’ ining ESDv: / KHAN PROPERTY s ————470 STA. NO. H.CM. 17 EB N 180994.8448 (METERS)
Computations for determining PLAT NUMBER: 13492 ~ E (413227.8979 (METERS)
Drainage Area “A” 0.275 ac. (11,979 sq.t) TM: 18 TM BLK: 13 P» 103 - EXISTING FENGE 3. BOUNDARY SURVEY COMPLETED BY FISHER, COLUINS AND CARTER, INC. ON OR
Grass swvalo ESD = Crodit bo of 107 - / Y TO_REMAIN ABOUT APRIL, 1998 PER RECORD PLAT (PB M.D.R. NO. 13492)
Remainiog to be treatod: .67 / s GhB "B' SOILS — 4. DRIVEWAY(S) SHALL BE PROVIDED PRIOR TO ISSUANCE OF A USE AND OCCUPANCY
Rv=.05+0.00921.5) or 02435 - _ / Y. -7 PERMIT TO ENSURE SAFE ACCESS FOR FIRE AND EMERGENCY VEHICLES PER THE
ESDV=(0.6)0.2435X11,979)/12 = 146 * 75 = 109.38 cu.ft., 120 cu.ft. provided. ’ : , R , PROPOSED LOD EXISTING FOLLOWING (MINIMUM) REQUIREMENTS:
/ PROP. 2° WIDE X 1° DEEP X 240 LQNG/ AT PROPERTY LI DRIVEWAY A) WIDTH — 10 FEET {16 FEET SERVING MORE THAN ONE RESIDENCE);
The grass swale shall be 2* wide x 120" long 6” of depth. EXISTING / / gi?al;iSsS;VALE ngz v_gm?# FROM , B) SURFACE — SIX (6) INCHES OF COMPACTED CRUSHER RUN BASE WITH TAR
13552500 L HOUSE /) 2824 SFOFD / : GhB (B SOILS )AND CHIP COATING. (1—1/2" MINIMUM); - :
Drainage Area “B” 0.3118 ac. (13,582 sq. ' / / / — 472 C) GEOMETRY — MAXIMUM 15' RADIUS '
ESD = Credit Pe of 1.0 : | _ " .
gﬁ;ﬁeﬁ?m?g% Pe o L‘.‘/- \/ / % g /s PROPOSED SEWER HOUSE CONNECTION g;LngRéngFRETSuﬁRG' e D) (s;gggggi G()C-ULVERTS/BRIDGES) CAPABLE OF SUPPORTING 25 GROSS TONS
Ry =.05+0.009(16.67) or 0.20 . & A L / PROPOSED WATER HOUSE/CONNECTION ELLICOTT CITY, MD 21043 -~ £) DRAINAGE ELEMENTS — CAPABLE OF SAFELY PASSING 100 YEAR FLOOD WITH NO
ESDV= (0.6)(0.20)(13,582)/12 = 136 * .75 = 102 cu.ft, 120 cu.ft. provided. \7@/7\ P / 4F , DEED REF. 9530/203, — ~ MORE TIAN 1 FOOT DEPTH OVER SURFACE,
The erass swale shall bo2* wide x 120" Jong 6" of depth ./ / LOD & REINFORCED SILTFENCE ACCOUNT NUMBER: 231182 F) STRUCTURE CLEARANCES — MINIMUM 12 FEET;
he grass swale $ & P ~ / AT PROPERTY LINE / ™: 18 Bll:/Ka/*IS P: 178 G) MAINTENANCE — SUFFICIENT TO ENSURE ALL WEATHER USE.
. “ . - LOT 19 BLOCK F 5. THE CONTRACTOR SHALL NOTIFY "MISS UTLITY" AT 1-800-257-7777 AT LEAST 438
D AT O e (O bty — g //\ \/\-/\4 / HOURS PRIOR TO ANY EXCAVATION WORK.
R;’;'a'?;,‘fn;"ioﬁ""" o : - / = > / 8. {;\NY DAMAGEE;gETHE COUNTYS RIGHT—OF—WAY SHALL BE CORRECTED AT THE
: treatod: — R ‘ : EVELOPERS NSE.
Rv = .0540.009{100) or .95 = 2 : EXISTING FENCE /
ESDV= (0.6)(0.95X663)/12 = 31.49 x .75 = 23.62 cu., Volume provided via one raingarden located 464 N a_%’ / o EXISTING T0 BE REMOVED/ EXISTING . 7 UCSQT&Q%LOI;OS@S!&I% %:JECCﬁ(oS'EWER HOUSE CONMNECTION ELEVATION AT PROPERTY
along the southem property fine. BOLAND, FREDERICK M. JR & WF W HOUSE / HOUSE 8. FOR DRIVEWAY ENTERANCE DETAILS REFER TO HO. CO. DESIGN MANUAL VOL. IV
Drainage Arca “D” 0.0024 z¢. (106 sq.ft/sidewalk) 8321 CHURCH LANE DR . / DETALS R6.05. '
Noooofap dscomnest SD = reit P o 10 glél'zlgorzrsrrqua”}gz;zswﬁ J PROP. §° CR-8 GJ{AVEL DRIVE 3 S JOTAL PROJECT AREA: 20,423 SF. OR 0.488.AC.
Remaining to be reated: 67 _ ACCOUNT NUMBER: 195798 / WH 2 i, CONC. SURFACE B. TOTAL AREA OF IMPERVIOUS SURFACE PROPOSED: 5,361 SF. OR 0.1231 AC.
Ry = .05+0.009(100) or .95 ' o _ T™: 18 BLK: 13 P: 289 EXISTING : MIN. / 10. THIS PROJECT IS EXEMPT FROM FOREST CONSERVATION OBLIGATIONS IN
ESDV= (0.6)0.95X(106)/12 = 5.03 % 75 = 3.8 cu.fL, Volumo provided via one raingarden located along the : : SHED K / / ESTNG / ?ME%%ejssa ACCORDANCE WITH SECTION 16.1202(b)(1)(viil) OF THE HOWARD COUNTY CODE AND
southern property Tine. _ . SIDEWALK / N 593030 FOREST CONSERVATION MANUAL.
: . . 11. THE WATER HOUSE CONNECTONS SHALL BE FOR INSIDE METER SETTING.
Drainage Area “E” 0.0262 2c. (1,141 sq.Riremainder of the house that was not disconaccted) e / £x. POLE | 12." THE WHC MUST BE INSTALLED WITH A MINIMUM 1.5—FOOT HORIZONTAL CLEARENCE
Non-rooftop disconsect ESD = Credit Pe of 1.0 . 8% e EXISTING . - i AND 1-FOOT VERTICAL CLEARANCE, ABOVE THE SHC.
Remaining 1o bt treated: 6" 2 ~ FENCE - 3
Rv = .05+0.009(100) or .95 . i P EMISTING S L EXISTING Io2 g
ESDV= (0.6){0.95X1,141)V12 = 144 x 75 = 108 cu.l,, Volume provided via one raingarden located along ~ DRIVEWAY 74 20 \FENCE ~Ew e
the souther property line. ) ) T °8 L s gz
_ _ ~—— EXISTING & Ay ww =
The raingardon provide for the required volume of drainage areas C, D and E shali be 8” wide x 40° long : FENCE © \ -
with 6" of ponding depth. 464 T~ _ ~— .
o ~ “ GhB (B) SOILS ~— PROPOSED LOD ) g
‘The above caleulations provide for the target Pe of 1.6 inches and the required ESDy. ~ J AT PROPER \ . . >
AN s EXISTING FENCE 83
N Y% AN, B AUGER PROBE SUMMARY
O
GARNER, JOHN R.. ~ EXISTIN 5 EHreh B‘t'}TOK. R
GARNER, MARJORIE W. ETAL~ SHED 5& Rt )
8414 IVY DR N 3 \
ELLICOTT CITY, MD 21403 N “we SECTION 2 BLO \ - i
DEED REF.: 1052/93 N \ 372 — Auger Probe # Depth Description Infiltration Rates*
ACCOUNT NUMBER: 192799 N LOT 2 PROPOSED NQEI—ROOFTOP DISCONNECT ESD infhr
462 ' : : : AREA EQUAL TO THE AREA DRAINING TO IT - : '
~LOT 4 SECTION 2 N s ] CA46BAcE (120 SQUARE PEET) B-1 0.0-1.0° | Brown sandy silt “1.02
\\ : L J N %'LS};‘E'*'G MYERS, PATRICIA E. USC: {(SM) :
S -t GhB (B1'\SOILS g;g":%&ggf&g FéRT/ € USDA: (Sandy Loam)
~ & \ ELLICOTT CITY, MD 21043 1.0-6.00 Brown silty sand with trace 241
™~ JORDAN, JANICE J. N PROP. DOWNSPOUT (TYP.)\ DEED REF.: 8152/429 : of silt, stone and mineral
N 8410 IVY DR @ N\ \ ACCOUNT NUMBER: 194899 ctone
- ELLICOTT, MD 21043 N EXISTING T™: 18 BLK: 13 P: 178
460 ™ : SHED \ LOT 18 BLOCK F USC: (SM)
. DEED REF.: 2033/38 \h." )
“ACCOUNT NUMBER: 194376 \\ USDA: (Loamy Sand)
T 18 BLK: 13 P: 268 58 No water encountered
LOT~S SECTION 2 4 \ . —
N LOD & REINFORCED SILTFENCE e '\ *  Based on USDA Guide lines
\\ AT PROPERTY LINE \
\ e - i : .
PROP. 2' SWALE TO CARRY RUNOFF FROM : A v 470 s *
N e o N I Saen PROPOSED. NGN-ROOFTOP -DISCONNEG Auger Probe # Depth Description Infiltration Rates
458 HILL \PROP a'ggoynfmGARDEN W/6" PONDING DEPTH N OREA EQUAL TO HE AREA DRANING 70} n/hr
- OP. 663 SQUARE FEET n -
~ PLAT BOOK: 8 PAGE: 81 1,141 STF. OF ROOFTOP AREA AND - \\( @ FEET\ N B-2 0.0’-4.5° Brown sandy silt 1.02
~ T, 188 %lbla\;f Ps 280 AND 663 S.F. OF DRIVEWAY ElL.=463.75 N ' GhC R’ SOILS N USC: (SM)
~ EXISTING PIRZADEH. \MSHAM | 48 USDA: (Sandy Laam)
~. WCODED AREA . \ n ; > - 3
0 “ : PIRZADEH, gi\TYRcS)?AéALSD . 466 s 4.5 -10.0 Brown silty sand with trace 2.41
@ ~ CATONSVILL \ of silt, stone and mineral -
B o NN GhE (B) SOLS 405 FREDERICR,RD STE 100 N 8 o stone
2538 N CATONSVILLE, MD 21228 55 ;
EES NN s PROPERTY ADDRESS: 2758 DEERFIELD DR NES USC: (SM)
i J~. _~EXISTING ELLICOTT CITY, MD\21043 Ll USDA: (Loamy Sand)
W HOUSE DEED REF.: 1090/661 w = . Now . ed
—~ T e YOUNG, GERALDINE C. L Acco%nlg NUM%EI;: %%347 : o walter enconntere
T - 84061V DR ™: 18 BLK: 13 P: 1 T
N 180685.8032 'ELLICOTT\CITY, KD 21043 LOT 17 BLOCK F \ N 180685.8032 e  Based on USDA Guide lines
(METRIC) _ . DEED REF; 951413 464 EXISTING {METRIC) '
N 592800 : ACCOUNT NUMBER: 254182 HOUSE N 592800
T™: 18 BLK: 1X P: 268
/ LOT 6 SE(.‘[“HON 2 @anhC [B! SOILS
| .
| g, ADDRESS CHART
\ [
/ LOT/PARCEL # STREET ADDRESS
4 462 -
458
’ LOT 18 \450 INDEX OF SHEETS LOT 2/PARCEL 103 8305 CHURCH LANE DRIVE, ELLICOTT CITY, MD. 21043
BULSON, EDWIN L. JR L/E .
2600 OEERFIELD OR SHEET 1 OF 2]  STANDARD SEDIMENT CONTROL PLAN, VICINITY MAP, GENERAL NOTES, AND PERMIT INFORMATION
_ - DEED REF.. 10090/286 SEDIMENT CONTROL DETAILS - -
s CALE. 1"=30' ACCOUNT.i\lUMBER: 197979 . SUBDIVISION NAME SECTION/AREA LOT/PARCEL#
H ™: 18 BLK: 13 P: 178 SHEET 2 OF 2{  STORMWATER MANAGEMENT NOTES & DETAILS AND PROPOSED DRAINAGE AREA MAP KHAN PROPERTY LOT 2/PARCEL 103
LOT 16 BLOCK F - STATF OR L/f ORID ¥ ZONING ™ [TAX MAP NO. ELEGT, DISTRICT SENSUS TRACT
13492 13 R-20 18 02-08 6026.00

APPROVED : HOWARD COUNTY DEPARTMENT OF PLANNING AND ZONING

2-29-12

vt Re Dot

Chief, Divis'%‘ of -Lozvelopment .

Chief, Development Engineering Division M '

. - Date

- MAF. &
ASSOCIATES,

FAX: 410-552-55646

LLC

526 HOODS MILL ROAD
WOODBINE, MD 21797
PHONE: 410-552—5541

EMAIL: MFORGEN®AOL.COM

Professional Certification: 1, Michae! J. Werner, hereby certify thot these
documents were prepared or approved by me, and that | em a duly licensed
Professional Engineer under the laws of the Stote of Maryland, License No.

23380, Expiration date 8-19-12.

peVtaag,
N .

OWNER/DEVELOPER:

TREVILLIAN PROPERTIES, LLC
7865 QUARTERFIELD ROAD
SEVERN, MD. 21144
10-761-2430

ENVIRONMENTAL CONCEPT PLAN

PROJECT NUMBER:

KHAN PROPERTY
LOT 2

8305 CHURCH LANE DRIVE
ELLICOTT CITY MD 21043

TAX MAP 18 BLOCK 13 PARCEL 103 TAX ACCOUNT # 2-392410

SECOND ASSESSMENT DISTRICT

ZONING: R-20

DATE: OCTOBER 28, 2011
' HOWARD COUNTY, MARYLAND

- SHEET ECP-1 of ECP-2

ECP-12-024




Eigure 5.17 Rain Garden

Section

Plan View

Section

M-7. Rain Gardens

A rain garden is a shallow, excavated landscape feature or a saucer-shaped depression that
temporarily holds runoff for a short period of time. Rain gardens typically consistof an
absorbent-planted soil bed, a mulch layer, and planting matexials such as shrubs, grasses, and
flowers. An overflow conveyance system is included to pass larger storms. Captured ranoff
from downspouts, roof drains, pipes, swales, or curb openings temporarily ponds and stowly
filters into the soif over 24 to 48 hours.

Applications:

Rain gardens can be primary or secondary practices on residential, commercial, industriat, or

- institutional sites. This practice is typically used to treat runoff from smail impervious areas like

rooftops, driveways, and sidewalks. Rain pardens can also be used in retrofitting and
redevelopment applications and in series where existing slopes require encrgy dissipation.

Performance:

The Pg values determined by Equation 5.3 may be applied to the ESD sizing criteria when rain
gardens are designed according to the guidance provided below. Re, requirements are also met
when the Pg from Equation 5.3 meets or exceeds the soil specific recharge factor listed in Section
2.2,

Constraints;

The following constraints are critical when considering the use of rain gardens to capture and
treat stormwater runoff: .

> Topography: Rain gardens require relatively flat slopes (< 5%) to accommodate ranoff
filtering through the systcme. Some design modifications can address this constraint through
the use of infiltration berms, terracing, and timber or block retaining walls on moderate
slopes. ) .

> Solls: Clayey soils or soils that have becn compacted by construction equipment greatly
reduce the effectivencss of this practice. Loosening of compacted soils may improve

drainage capability.

> Drainage Area: The drainage area to a rain garden should be relatively small, typically less
than 2,000 square feet. .

% Infrastructare: The location of existing and proposed buildings and utilities (e.g., water
supply wells, sewez, storm drains, electricity) will influcnce rain garden design and
construction. Iandscape designers should also consider overhead electrical and
telecommumication lines when selecting trecs to be planted.

> Location:

o Lot-by-lot use of rain gardens is not recommended in residential subdivisions due to
removal by homeowners. If used on a lot-by-lot basis, educating the homeowners
will be needed to prevent removal. . .

¢ Rain garden ¢xcavation in arcas with heavy tree cover may damage adjacent tree root
systems. : C

Destgn Guidance:
The foilowing conditions should be considered when designing rain gardens:

» Conveyance: Runoff shall enter, flow through, and exit rain gardens in a safe and non-
erosive marmer. Energy dissipation shell be provided for downspout discharges using a
plunge area, rocks, splash blocks, stone dams, ete. Rungff shall enter a rain garden at the
surface through grass swales and/or a gravel bed. A minimum internal slope of one percent
should be maintained and a shallow berm surrounding the rain garden is recommended to
avoid short-circuiting. For sloped applications, a series of rain gardens can be used as
*“sealloped” terraces to convey water non-erosively.

» Treatment: Rain gardens shall meet the following conditions:

o The drainage area to a rain garden serving a single lot in a residential subdivision
shall be 2,000 2 or less. The maximim drainage area to a rain garden for all other
applications shall be 10,000 /7. Micro-bioretention {(M-6) or bioretention (F-6)
should be considered when these requirements are exceeded.

o The surface area (Ag of rain gardens shall be at least 2% of the contributing
drainage area. A Pgvalue based on Equation 5.3 shall be applied (o the contributing
drainage area. Temporary storage of the ESD, may be provided above the facility
with a surface ponding depth of 6 inches or less,

.. A
By=10 x—lﬁ_ {Equation 5.3) .

o Excavated rain gardens work best where HSG A and B ate prevalent. Inareas of
HSG C and D, at-grade applications or soil amendments should be considered.
"o A minimum six to twelve-inch layer of planting soil shall be provided.
o A mulch layer two to three tnches deep shall be applied to the planting soil 1o
maintain soil moisture and to prevent premature clogging. . :
o The planting soil and mulch shall conform to the specifications found in Appendix
B4 ) o .

» Lendscaping: Landscaping plans shall clearly specify how vegetation will be established
and managed. A rain garden should be located in full to partial sun, at least two fect above
the seasonal high water table and be 12 to 18 inches deep. Plants sclected for use in arain
garden should tolerate both saturated and dry conditions and be native or adapted to

Maryland. Neatly trimmed shrubs, o crisp lawn cdge, stone retaining walls, and other
devices can be used to keep a ratn garden neat and visually appealing.

Construction Criferia:
The following items should be addressed during the copstruction of projects with rain gardens:
» Erosion and Sedimeat Control: Rain gardens shall not be constructed until the

contributing drainage area is stabilized. During coastruction, runoff should be diverted and
+ the use of heavy equipment avoided to minimize compaction.

> Planting Soll: Planting soil should bc mixed on-site prior to instatlation. If poor soils are
* cncountered beneath the rain garden, a four-inch layer of washed gravel (4 1o % inch gravel
preferted) may be used below the planting soil mix.

» Landscape Installation: The optimura planting time is during the Fall, Spring 'p]ahting is
also acceptable but may require watering.

Inspection:
» Regular inspections shall be made during the following stages of construction: '

o During excavation to subgrade and placement of planting soil.
o Upan completion of final grading end establishment of permanent stabilization.

Maintenance Criteria: The following items should be addressed to ensure proper raintenance
and long-term performance of Tain gardens:

» Privately owned practices shall kave a maintenance plan and‘be [protected by easement, deed
restriction, ordinance, or other legal measures preventing its neglect, adverse alteration, and
removal. : ) ’

» Rain garden maintenance is generally no different than that required of other landscaped
areas.

3 The top few inches of the planting soil should be removed and replaced when water ponds
for morc than 48 hours. Silts and sediment shonld be removed from the surface of the bed as
needed. .

> Where practices are used to freat areas with higher concentrations of heavy metals (e.g.,

* parking lots, roads), mulch should be replaced sunually. Otherwise, the top two to three
itiches should be replaced as nceessary. - .

> Occasional pruning and replacement of dead vegetation is necessary. If specific plants are
not surviving, more appropriate specics should be used. Wateting may be required during
prolonged dry periods. .

M-8, Swales

Swalcs are channels that provide conveyance, watcr quality treatment, and flow attenuation of
stormwater runoff. - Swales provide pollutant removal through vegetative filtering,
sedimentation, biological uptake, and infiltration into the underlying soil media. Three design
variants covered in this section include grass swales, wet swales, and bio-swales.
Implementation of each is dependent upon site soils, topography, and drainage characteristics.

Applications:

Swales can be used for primary or secondary treatment on residential, commereial, industrial, or
institutional sites. Swales can also be used for retrofitting and redevelopment. The Linear
structure allows usc in place of curb and gutter along highways, residential roadways, and along
property boundaries. Wet swales are ideal for treating highway runoff in low-lying or flat terrain
with high groundwater. Bio-swales can be used in all soil types due to the use of an underdrain.
Grass swales are best suited along highway and roadway projects.

Performance:

The Pg values determined by the equations 5.2 and 5.3 (reprinted below) may be applied to the
ESD sizing criteria when grass swales and bio-swales are designed according to the guidance
provided below. For wet swales, Pg for the contributing drainage area is based on the volume
captured. Rey requirements are also met when the applicable Pr meets or exceeds the soil
specific recharge factor listed in Section 2.2.

Swales shonld not be designed to meet Q, or Qrrequirements except under extremely unusual
conditions. Swales may be used to convey runoff for these larger storm events however, the
ESD, should be treated separately. This can be accomplished with a flow splitter or diversion so
that the entire design storm is passed safely.

Constraints:

The following copstraints are critical when considering the use of swales to capture and treat
stormwater runoff: :

» Topography: Steep slopes will increase velocity, erosion, and sediment deposition thus
shortening the design life of the swale.

> Soils: Design variants are dependent upon soif types. Grass swales work best in HSG A, B,
or C and wet swales are best suited for HSG C or D. Bio-swales typically include an
underdrain and may be instalied in all soil types. Extreme temperatures and frozen ground
need to be considered when calculating design volumcs.

> Drainage Area: The drainage mrea contributing to all design variants should be less than
one acre. Practices in Chapter 3 should be considered for laxger drainage areas.

> Hotspot Runofft Swales should not be used to treat hotspots that generate higher
concentrations of hydrocarbons, trace metals, or toxicants than are found in typical
stormwater runoff and may contaminate groundwater.

% Location: The location of swales needs to be considered carcfully. 'Wet swales are not
recommended for residential developments due to the potential nuisance or mosquito
breeding conditions. Swales along roadways can be damaged by off-street parking and are

.susceptible to winter salt applications. Also, the choice of vegetation and landscaping can be
limited in adjacent areas. ’

Design Guidance:
The following conditions should be considered when designing swales:

> Conveyance: Stormwater discharged into and through swales needs to be non-erosive.
Sheetflow should be promoted wherever possible using precise grading, level carthen weirs,
“or pea gravel diaphragms. If concentrated flow is delivered from curb cuts or storm drain
pipes, some form of coergy dissipation (¢.g., plunge pools or rip-rap) is noeded.

» Treatment: All swales shall meet the following criteria:

Swales shall have a bottom width between two and eight feet.

The channel slope shall be less than or equal to 4.0%.

The maximum flow velocity for the ESD, shall be less than or equal to 1.0 fps.

Swales shall be designed to safely convey the 10-year, 24-hour storm at a non-erosive
velocity with at least six inches of freeboard.

o Channel side slopes shall be 3:1 or flatter.

o A thick vegetative cover shall be provided for proper function.

0000

The following eriteria apply to each specific design variant:

Grass swales: Grass swales shall be used for linear applications (e.g., roadways) only, and
" shall be as long as the treated surface. The surfuce area (A of the swale bottom shall be at
least 2% of the contributing drainage area, and a Pg value based on Equation 3.3 shall be
applied to the contributing drainage area. The maximum flow depth for ESD, treatment
. should be 4 inches, and the channel should have a roughness coefficient (Manning’s n) value
‘of 0.15, This can be accomplished by either maintaining vegetation height equal to the flow
depth or using energy dissipaters like check dams, infiltration berms, or riffle/poel
combinations. '

. A .
PE_ =10 XD_jf {Equation: 5.3)

SWM Narrative

Khahn_l’roperty Lot 2
INTRODUCTION:

This report contains the required information to approve the stormwater management design. We have
based the design on the site constraints and soil conditions.

EXISTING USE:

This is a 0.468 -acre site located at 8305 Church Lanc Drive, Ellicott, MD. 21043, The site consists of &
vacant single-family fot. No storm water management is present. The soils on this site are B soils. The
slope of the site is very minor, The average slope on site is 1%. Ground cover is grass in good condition.
The restrictions for this site are zoning setbacks only. There are no environmental featurcs on this site.

PROPOSED USE:

The site use is to construct a new single-family dwelling. The drainage design for the proposed
development is o' utilize the reoftop and non-rooftop disconnect, grass swales and rain garden ESDs for the
proposed impervious area. The proposed site impervious is 5,361 square feet. This is for the proposed
house, driveway and concrele sidewalk. :

THE TARGET Pe FOR THIS PROJECT IS 1.6 INCRES.

SUPPORTING INFORMATION FOR ADDRESSING SWM REQUIREMENTS USING
ENVIRONMENTAL SITE DESIGN:

* 1. We bave utilized the rooflop, non-rooflop disconnect, grass swale and raingarden ESDs to moet
the target RCN of 55 as well as a portion of the target Pe of 1.6 inches. These approaches were the
recommended ESDs to use to meet the target RCN and target Pe. The use of the rain garden and
grass swale was determined by the Jack of adequate disconnect for a portion of the proposed
dwelling and driveway. With the ESDs provided meet the requirements, no other approach was
explored.

2. The natural resources on the sitc are as foliows: The areas that cannot be built on are the required
setbacks per zoning. :

3. “The natural flow patterns were maintained by allowing the rooftop and non-rooftop runoff to sheet

" flows across the site to the same pre developed discharge poiot.

4. The proposed impervious area has been reduced by the utilization of ponstructural practices. The
nonstructural practices that were utilized are reoftop and non-rooftop disconnect ESDs as wellas a
rain garden and grass swale. .

5. The erosion and sediment control for this site is reinforced siltfence. This will stop any sediment
from leaving the sited during construction

No waivers have been or are being applied for this site.

We are applying the rooltop, non-rooftop disconnect and raid garden and grass swale ESDs for this site.

Computations for determining ESDv:

Drainage Area “A” 0.275 ac. (11,979 sq.ft.)

Grass swale ESD = Credit Pe of 1.0” :

Remaining to be treated: .6”

Rv = _05+0.00%(21.5) or 0.2435

ESDV= (0.6X0.2435)(1 1,975V12 = 146 * .75 = 109.38 cu.ft,, 120 cu.f. provided

The grass swale shall be 2" wide x 120" long 6” of depth.

Drainage Area “B” 0.3118 ac. (13,582 sq.it.)

Grass swale ESD = Credit Pe of 1.0

Remaining to be treated: .67

Ry <= 05+0.009(16.67} or 0.20

ESDV= (0.6X0.20)(13,582)/12 = 136 * .75 = 102 cu.ft, 120 cu.ft. provided.

The grass swale shall be 2* wide x 120° long 6” of depth.

Drainage Area “C” 0.0152 ac. (663 sq.ft/Driveway)

Non-rooftop disconnect ESD = Credit Pe of 1.0

Remaining to be treated: .67

Ry = 05+0.009(100} or .95

ESDV- {0.6X0.95X663¥12 = 3149 x .75 = 23.62 cu.ft,, Volume provided via one raingarden located
along the southern property line.

Drainage Avea “D” 0.0024 ac. (106 sg.ft/sidewalk)

Non-rooflop disconnect ESD = Credit Pe of 1.0

Remaining to be treated: 67

Rv = ,05+0.009(100) or .95 :
ESDV=(0.6{0.95(106)/12 = 5.03 x.75 = 3.8 cu.fL, Volume provided via one raingarden located along the
southern property line.

Drainage Area “E*0.0262 ac. (1,141 sq.ft/remainder of the house that was not disconnected)
Non-rooftop disconnect ESD = Credit Po of 1.0

Remaining to be treated: .67 - ’

Rv = 05+0.00%(100) or .95

ESDV= {0.6)0.95)1,141¥12 = 144 x 75 =108 cudt,, Volume provided via one raingarden located along
the southern propetty line. ) P

The raingarden provide for the required volume of drainage arcas C,DandE shall be 8 wide x 40° long
with 6” of ponding depth. .

The above calcnlations provide for the target Pe of 1.6 inches and the required ESDv.

ADDRESSING SWM REQUIREMENTS USING ENVIRONMENTAL SITE DESIGN

T

——
PRO
HOU

Al

Step 1: Determine ESD Implementation Goals

and redevelopments where stormwater management is required.

Troatment; ESD practices shall be used to treat the runoff from 1 inch of rainfall .o Pz = 1 inch) op all new developments]

ESD practices shall be used to the MEP to address CPy (i.e. treat the runoff from the 1-year 24-hour design storm) for 1-

A. Determine Pre-Doveloped Conditions

. Soil Conditions and RCN for * woods in good condition”,

PROPOSED DRAINAGE AREA

SCALE: 1100’

SWM Requireme

DRAINAGE AREA "A°

DRAINAGE AREA = 0.275 AC.

DRAINAGE AREA 'B*

DRAINAGE AREA = 0.3118 AC.

DRAINAGE AREA °C*

DRAINAGE AREA = 0.0152 AC.

DRAINAGE AREA °*D*

DRAINAGE AREA = 0.0024 AC.

DRAINAGE AREA °E’

DRAINAGE AREA = 0.0144 AC.

DRAINAGE AREA °F’

DRAINAGE AREA = 0.0262 AC.

Using ESD

A. Calculate Reduced RCN's

. Determine Reduced RCN for P after ESD Implementation
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23380, Expiration date 8—19-12.

year post development peak discharge using the reduced RCN from Table 5.3) - §i€Soil Oerbuton Pe= 46 inches {Rainfali used to skze ESD ices)
HSG RCN® Area
INPUT DATA ONLY 1N GREEN SHADED AREAS A n/a 0.00 _acres CEV HAS BEEN SATISHED
Site Date: B 55 0.47 _acres Enter reduced RCN based on P after ESD Implementation and enter below
7 Site Location (County): Heward County. MD. C nfa 0.00 acres] . _ on Pg mpie a or
Site Area: T D Wa 0.00  acres] [ Reduced RGN _
Drainage Area; OAT . acres * RCN is for woods in good condition (1able 2-2, TR-55) HSG §=25%]1=30%] USE
Soils: 0% A 100% B, 0% C. ; ) . A | 000 | na wa 0
Impervious Atea:. 012 acres . Compostte RCN for "woods in good condition™. B 1047 | 55 | S5 | %85
A —— C 1 000 ] nfa na 0
RCNyoogs =(0 x 0.0 acres) + {55 x 0.5 acres) + (0 x 0.0 geres) + (0 x 0.0 acres ) 000 | va a s
s Site ASgéADnstnbubon it TP 0.5 acres :
oroeat - " = 55 Composte RCN= 56 -——p  USERCNOFS55
tmp. Area_ | 0.00 Acres | 38 | - 0% {Percent = (lmp. Area/ Tot Area)* 100} .
A ol Ama 1000 | Aces | 38| _O%]  (Percant=(Tot Areal Drainage Area)” 100) The target RCN for “woods in good condition™ is 55
8 Imp, Area 0.12 Acres 65 26%] (Percent = (Imp, Areal Tot Area)* 100} ' ! B. Calculate Cp, Requirements
Tot Area 0.47 Acres 55 100% (Percent = gl'ot. Area/ prrainage .mneac)O 100) B. Determine Target Pg Using Table 6.3 ) ¢ N for "w i
Imp. Area | 0.0C Acres | 70 0%] (Porcent = {imp. Areaf Tot. Ared)™100) = Rai " ; : . Composito RCN for "woodsingoodcondition Is 55
C. _1'%. Area | 0.00 Acres | 70 0% {Percen = {Tot. Area/ Drainage Area)* 100) Pg = Rainfall Target from Table 5.3 used to dtermine EAD goals and size practices. NO NO " The Reduced RCN after implomenting ESD's ts 55
D imp. Area | 0.00 Actes 1§ 17 0%) {Fercent = (Imp, Area/ Tot. Area)* 100) . NO NO
Tot. Area 0.00 Acres 77 0% {Percent = (Tot. Areaf Drainage Area)” 100} . Determine % Impowloqs Area NO NO When Pg 2 1.8 inches, Cp, shall be the runoff from 1-year 24-hour design storm calculated
Totailmp. Acesl 0.12 1 Acces I = (imp. Area/ Drainage Area) 2530 using the reduced RCN. I the reduced RCN for a drainage area reflects "woods in good
Towl Area] 047 | Acwes = (0.12 &c. / 0.47 ac.) NO NO condition”, then Cpv has been satisfied for that drainage area.
*RCN is for woods in good condition {Table 2:2, TR-55) i= 263 % Based on enlire DA NO NO
CHECK BOTH 25% AND 30%, AND USE THE MOST CONSERVATIVE RESULT. 25 30 Calkulate Cpv using design PE = 1.6 inches (RCN=0):
. Datarmine Pg form Table, =y xA
Targel PE where: Q is the runoff from the 1-year 24-hour design stom
HSG | PE for 25%| PE for 30% -
A lwa [ | nal o1= {£028) | (Equation 2.3, TR-55, USDA, NRCS 1986)
B | 16 |_ 16 | _ (P+0.89)
C nfa |” nfa |”
o 3 where: P = t-year 24 hour dasign storm
" D nfa | n'a I P = 27 Inches
S = (100/RCN})- 10
Target Pg = 16 inches = {1000/55) - 10
; = nfa
) C, Compute Qg - . o 2 o
Qg = Runoff depth in inches that must be treated using ESD Practices. Q= N: = n,: = wa inches
Qe =PeXRy . Cp,= nfa
Pe= 1.6 inches = nfa acf . or nfa cubic feel
Ry= 2_05 + (%g%?,}{_u Ry = the dimensionless volumetric runoff coefficient [ Cpv Storage Requircments
= A Additional Cp, Req. .
Qz= 1.6inches x0.28 [raiotat o o) R Inotes:
Qe= 0.46 inches Pz 1.6 inches na Y Target Pe for RCN=Woods
Pe= 16 inches n/a ) Design P
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