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ARFA ABOVE MULCH=(499 CF)[0.78)=375 SF {MIN.)

PROVIDE 500 =
ABOVE MULTH
ELEV.
ELEV. D

2 PLANTING S0IL
[SEE PLANTING SODIL
CHARACTERISTECS)

E
FLEV. F—

ROUND PLASTIC
ATRILM CGRATE

PROVIDE 4" CAPSEQ/S0U0 RIGD
PG OR HOPE 'n'ERTIG*.L STHHEIPIPL
CLEANOUT AT ALL EN
PERI'CRA"ED,-"SLD'I'TED IJNI}ERDQAIMS

FABRIC

SIDE OWLY)

4" CWERFLO
CISTRY HlJTI'C'N FIPE

S PROVDE. FILTER 4" PEA GRAVEL
{1/8"-3/8" STONE)

4" PV OUTFALL
[0 CONTROL

STRUCTURE MH-2

'|'|'.'".SHED gIDNE

appimonaL, TE &
STONE {REV)

ELEV. H

4" SLOTTED RIGID PYC OR PERFORATED

SCH 40 PVC PIPE OR HDPe @ 0.00%

PERFORATED PIPE LINGER [T
SHALL HE WRAPPED WITH 1/4
GALVANIZED HARTWARE CLOTH
SEE APPEMDIX B.4.C

Ih

MBR-4
DA=12,591 5F IMP=3,439
Rv=0.05+{0.009)(27)=.24
ESCv=(12,591)(1.64)(0.29)/12=499 CF (MIN.)

=27

AREA PROVIDED 402 SF

ROUMND PLASTIC -
ATRIUM GRATE

N ELEV. B
PROVIDE. 500 -
ABOVE MULCH A g
ELEV. C
ELEV. D ——=
2° ALANTING S0IL

(SEE PLANTING 501
CHARACTERISTICS)

4: PEA GRAVEL— | £ oo
(1/8"-3/8" STONE) "
ELEV. E

ELEY..F

W.-!-SHE_D gTDNt

ADDIIOMAL RN 6
STCHE (REY)

12" PONDING
DEPTH

K PROVIDE |+
| FILTER FABKICH
I:SI}I:S ONLY}

f25% FSOv ©
405 WaI05

— PROVIDEAMPERMEAR F
LIMER OM BOTTOM

AND AL SIDES

WEIR
CPEMING

FROP,
GROUMD

S ULCH
LAYER e

4" OVERFLOW
DISTRIBLTION PIPE

ool (SEE PLAN) (TYP)

— 4" PERE PIPE
[HROUGH STOM
RESEVOIR {TYP.,

Vo5 £sov @
| 40% VoiDs

i
5 i-'__

K—RE.‘I';'DTILL AND SAND ALGMENTATION
N BOTTOM TO PREVENT COMPACTION

MICRO-BIORETENTION

(MBR-4)
W/ WEIR AND UNDERDRAIN OUTFALL
NOT TO SCALE

MICRO-BIORETENTION FACILITY ELEVATIONS (M-6)

WERR (UNDERDRAIN | FACILITY
LOT § | FAGILITY | & B ¢ D E F 6 H |eE | WWERT | SIZE
LOT 5 | MBR-4* |517.00 ] 516.70 [595.70] 51545 | 5134551512 | 51212 [ 511,20 | 516.70 ] 512.45 402 5F
*PROVIDE IWPERVIOUS LIMER WITH THIS FACILITY
gectextile fabric (if required) ASTM-13-4833 (puncture strength - | 0.08" thick Must maintain 125 gpm per sq. ft. flow rate. Note: g 4” pea gravel
1251h.) equivalent opening | layer may be substitwed for gectextiles meant to “separate™ sand filcer
ASTM-I3-4632 (Tensile Strengeh - size of #80 sicve layers.
300 1.y
1wblc liner ASTM D-4833 (thickness) 30 mil thickness Liner to be ultravioler resistani, A geotextile fabric should be used
(il recuired) ASTM-D-412 (tensile strength protect the liner from punciure,

1,100 b, elongation 200% )
ASTM-D-624 (Tear resistance -
Ib. fin

ASTM-DAT] (warer adsorption:
+8 o -2% mass)

150

IMPERMEABLE LINER SPECIFICATIONS

1. OKLY THE SIDES OF MICROBIORETENTION ARE TO BE WRAPPED IM FILTER FABRIC. FILTER
FABRIC JETWEEN LAYER OR AT THE BOTTOM OF THE MICROBIDRETMTION WILL CAUSE THE MSR
TO FAIL AND THERFORE SHALL MGT BE INSTALLED.

Z, WRAP THE PERFORATED MER UMDERDRAIN PIPE WITH @ /4" MESH (4x4) OR SMALLER
GAVANIZED HARDWARE CLOTH,

3. PROVIDE 5° MIKMUM SPACING BETWEEN UMDER DRAIN AMD FERFERATED FIPE THROUGH

1. ANNLAL MAINTEN."NEE aF F’_ANT MﬁTERIﬁg MULCH Lﬁ.T'ER ﬁND SUIL LAYER 15 HE':]UIRFI'J
MANTERANCE OF MULCH AND SOIL IS LIMITED TO CCREECTING AREAS OF FROSIOM OR WASH
QUT. ANY MULCH REPLACEMENT SHALL BC DOME IN THE SPRING. FLANT MATCRIAL SHALL 8E
CHECKED FOR DVGEASE AND INSECT INFESTATION AND MAINTEMANWCE WILL ADORESS DFAD
MATERIAL AND PRUNING. ACCEPTARLE REPLACEMEMT PLANT MAIERIAL IS LIMITED TO THE
FOLLOWING: 2000 MARYLAND STORMWATER DESIGN MANLUAL YOL II, TABLE A4 AMD 2.

2. SCHEDULE OF PLANT INSPECTION WILL BE TWICE A YCAR IN SPRING AND FALL, THIS
INSPECTION WILL INCLUDE REMOVAL OF DEAD AND DISEASED WEGETATION COMSIDERED
BEYOMD TREATMENT, TREATMENT OF ALL C¥SEASED TREES AND SHRUBS AHD REFLACEMENT
OF ALL DEFICIENT STAKZS AND WIRES.

3, MULCH SHALL BE INSFECTED EACH SPRING. REMOVE PREVIOUS MULCH LAYER BEFORT
AFPLYING MEW LAYER OMCE EVERY 2 TO 3 YEARS.

4, SDIL EROSHON T BE ADDRESSID OM AW AS NEEDED BASIS WITH A MINIMUM OF ONCE
FER SINTH AND AFTER HEAYY STORM EVENTS,

SIONE RESNVOIR DR SPACE PIPE EQUALLY ACROSS BOTTOM FOR SMALL BS. [SEE FL.*NS}
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MBR-4 PLANTING DETAIL {402 SF)

SCALE: 17=20

oy _——

[Jlflli-#- B ALl PLANT WATERALS SHALL BE FULL AND HEAVY, BE WELL FORMED AND SYMMETRICAL,
-.-'L CONFORM TO THE MOST CURRENT AN SPECIFICATIONS AMD BE INSTALLED IN
ACCORDANMCE WITH HOWARD COUNTY PLANTING SPECIFICATIONS.

MICRO-BIORETENTION" PLANTING SCHEDULE NOTES:

| _ ' 2 CONTRACTOR SHALL VERIFY LOCATION OF ALL UNDERGROUND UTILITIES PRIOR TO

CIGGING.

g_':.' Ji FINAL LOCATION OF PLANT MATERIAL MAY WEED TO MARY TO MEET FINAL FIELD
I R CONDITIONS.  TREES SHALL NOT BE SLANTED IW THE BOTTOM OF DRAINAGE SWALES.

4, COMIRACTOR SHALL VERIFY PLAMT QUANTITIES FRICR TO BIDDING, IF PLAM DIFFERS

o FROM LANDSCAPE SCHEDULE, THE PLAN SHALL COVERN.

&, WICROBIORETENTION AREAS ARE TO BC PLANTED BASED ON A MINIMUM DENSITY OF

= :
B 1000 STEMS PER PLANTED ACRE {0225 STEMS 2ER SQUARE FOOT). ABOVE PLANTING

RATIOS ARE TO BC APPLIED TO THE AREAS PROVIDED IW THE ESCw SUMMARY.
. FILTER AREA SHAL BE 50% COVERED BY PLANTINGS AT FULL GROWIH

1. TABLE A4 1S TAKEN FROM THE "2000 WARYLAND STORMWATER MANUAL, WOLUME I — APPEMDIX A

5. CONTRACTOR SHALL BE FAMILIAR WITH APPENDIX B.4.C "CONSTRUCTION SPECIFICATIONST, AND TABLE
B4t "WATERIAL SPECIFICATIONS", IN ADDMTION, THE "2000 MARYLAND STORMWATER DESIGN MANUAL,
YOULME 1| — AFPENDIX &, OFFERS ADDITIONAL HELPFUL INFORMATICH,

3. MO TREES SHALL BE PLANTED WITHIN A MICRC—BIORETENTICN FACILTY, USE ONLY SHRUE OR
HERBACEOUS SPECIES.

4. AROVE TAELE At 15 FOR INFORMATIOMAL PURPOSES OMWLY. LANDSCAPE CONTRACTOR SHALL INSTALL
PLANTINGS SPECIFIED IN THE PLANTING SCHEDULES SHOWN HEREON. CHOOSE FROM THE ABOVE
TARLF, OR USE APPROVED EQUAL SPECIES WHICH ARE TOLERANT TO FLUCTUATING WATER LEVELS.
IF SUBSTITUTICNS ARE CHOSEN, APPROVAL FROM THE ENGIMEER IS RECUIRED,

5. PLANTINGS SHOWN HEREOM ARE THE RESPOMSIBILITY OF THE DOVELCPER TO INSTALL DURING
THE CONSTRUCTICN OF THIS FINAL PLAN,

MICRO-BIORETENTION PLANTING SCHEDULE (MBR-§)
i Q7Y | BOTANCAL NAWE/COMMON NAME| SIZE  |REMARKS
LINDERA BENZOIN - i
. e im iy 3 GALLON | conT
ILF¥ GLABRA :
a‘ ] HWKBERRY 3 GALLOM CONT

F

1. 5F x G.0228 STEMS IR SOUARE FODT = PLANTS REQUIRED
2, PLANTINCS REQUIRED: 9
3 g

{50 SF) CARDINAL FLOWER = 1 PLANTING UINIT

Table A.4 Commonly Used Species for Bioretention Areas

Trees Shrubs ‘Hefbaceous Species
Acer rubrum Aesculus pariviflora Andrapogon v!ré;mfus
Red Maple Bottlebrush Buckeye : Broomsedge

Berula nigra | Cephalanthus occidentalis Eupatorium perpurea
River Birch Butmonbush Joe Pye Weed

Juniperus virginiana Hamemelis virginiana Scirpus pungens

Eastern Red Cedar Witch Hazel Three Square Bulrush
Chionanthus virginicus Vaccinium corymbosum Iris versicolor
Fringe-ree Highbush Blueberry Blue Flag

Nyssa sybvartic flex glabra Lobelia cardinalis

Black Gum Inkberry Cardinal Flower
Diospyros virginiang Tlex verticillara Panicum virpatum
Persimmon Winterberry Switchgrass

Flatanus occidentalis Viburnum dentarum Dichanthelium scopariim
Sycamore Arrowwood Broom Panic Grass
Quercys patustris Lindera benzoin Rudbeckia laciniata

Pin Oak Spicebush Tall Coneflower

Quercus pheilos Mpyrica pennsylvanica Scirpus cyperinus

Willow Oak Bayberry ' Woolgrass

Salix nigra Vernonia noveboracensis
Black willow New York Ironweed
Note 1: For more options on plant selection for bioretention, consult Bioretention Manual
{ETAR, 1993} or the Design of Stormwater Filtering Systems (Claytor and Schueler, 1997).
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Howard County, Marylond Detoi
Ay | Department of Public Worles ROOF DRAIN DRYWELL

Db, Baam & Lrgraring

STANDARD PRYWELL DOWNSPOUT FITTINGS

|

NOTES:

1. THE SNAF M SCREEN 2 REQUIRED TO PREVENT CLOGEING OF THE DRTMELL

WITH DEBRIS.

2, 5EEFIGURE 3a'LIST OF POTENTIAL SUPPLIERS TO ACCOMPANTY FSURE 3
STANDARD DETWELL COWHSFOUT FITTINGS FOR INFORMATEON ON SOME
Local RETAILERS THAT SUFFLT COMPONENTES FOR THIS STSTEM.

_____ 7 4" PYE SHAP-IN DRAIN (SCREEN)

FIGURE 3

INGMIHNG MATER PROM ROCFTOP

2" 3"A00F LEADER

2" X 2" X 4" 5D DOWHSPOUT ADAPTER

4" PG WYE 457

\\GVEEFLGH HATER TO SFLABH BLOCK

1L )\4' SECHEDULE 48 PVE

TE DRYMELL

~aren B, Covington 1L FE

CRIGIRALLY SFFECTIVE APRIL, 2008
REVSED MARCH 18, 2005

DIETRBUTEL AT G4 SURVETORS MTS.

— rvsase § il Private D-0.01

OPERATION AND MAINTENANCE SCHEDULE FOR PRIVATELY OWNED AND MAINTAINED
STORMWATER INFILTRATION TRENCHES (I-1) AND DRY WELLS (M-5)

1. THE OWNER SHALL INSPECT THE MONTORING WELLS AND STRUCTURES CN A QUARTERLY
BASIS, AND AFTER EVERY [ARGE SIORM EVENT.

2. THE ODWMER SHALL RECORD THE WATER LEVELS AND SEDIMENT BUILD UP N THE
MONITORING WELLS OVER A PERICD OF SEVERAL DAYS TO INSURE TRENCH DRAINAGE.

3. THE OWNER SHALL MAINTAIN A LOG BOOK TO DETERMINE THE RATE AT WHICH THE
FACILITY DRAINS,

4. WHEN THE FACILITY BECOMES CLOGGED, S0 THAT 1T DOES NOT DRAIN DOWN WITHIN A
SEVENTY=TWO (72) HOUR TIME PERIDD, CORRCCTVE ACTION SHALL BE TAMEN,

A, THE MAINTEMANCE LOGBCOK SHALL BE AVAILABLE TO HOWARD COUNTY FOR INSPECTICH
T0INSURE COMPLIANCE WITH OPERATOMN AMD MAMTENANCE CRITZRIA,

6. ONCE THE PERFORMANCE CHARACTERISTICS OF THE INFILTRATION FACILITY HAVE BEEN
VERIFIED, THE MONITCRIMG SCHEDULE CAM BE REDUCED TO AN ANNUAL BASIS, UNLESS THE
PERFORMANCE DATA IMDICATES THAT & MCRE FREQUENT SCHEDULE IS REQUIREL.

OPERATION AND MAINTENANCE SCHEDULE FOR PRIVATELY OWNED AND MAINTAINED
DISCONNECTION OF ROOFTOP RUNOFF (N—1) AND DISCONNECTION
OF NON-ROOFTOP RUNOFF (N-2)
1. MAINTENANCE OF AREAS RECENING DISCOMMECTED RUNOFF 15 GEMERALLY MO DIFFERENT THAM
THAT REQUIRED FOR OTHER LAWN OR LAMDSCAPED AREAS. THE AREAS RECEMNG RUNCOFF SHOULD

BE PROTECTED FROM FUTURE COMPACTION OR DEVELOPMENT OF IMPCRVIOUS ARES, IN COMMERCIAL
AREAS, FOOT TRAFFC SHOULD BE DISCOURAGED A3 WELL.

DRYWELL #6A

ESDv = (0.95){1.0)(B0B})/12 = B4 CF
64/0.4 = 160 CF (REQ.)

57 %5.7%5 = 162 CF {PROV.)

DRYWELL #6B

ESDv = (0.85)(1.0){482)/12 = 39 CF
39/0.4 = 98 CF (REQ.)

4.5°%4.5'%8" = 101 CF (PROV)
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