Infiffration and Filter Sysfem Consfruction Specificafions

Infilfration and filter systems either take advantage of exisfing permeadble soils or create a
permedble medium such as sand Jor WC), and Re v. In some instances where permeability is
gredf, these faciliies may be used for Qp as well. The most common systems include
infiftration trenches, infiliration basins, sand {ilfers. and organic filters.

when properly planted, vegetation will thrive and enhance the functioning of these systems.
For example, pre—fredtment buffers will frap sediments that offen are bound with phosphoraus
and mejals. Vegefafion planfed in the facilify will did in nujrienf upfake and water sforage.
Addifionally. plant roots will provide arteries for sformwafer fo permedfe soil for groundwafjer
recharge. Findlly, successful plantings provide desthefic value and wildlife habitat making these
facilifies more desirable jo {he public.

Design Consfraints:

> Planfing buffer srips of ar least 20 feet will cause sediments to seftle oul before redching
the facility. fhereby reducing the possibility of clogging.

> Defermine areds that will be sajurated with wajer and water table depth so that

appropridte plams may be selected (hydrology will be similar to bioretention

facilities, see figure A5 and Table A.4 for planting material guidance).

> Plants known to send down deep taproojs should be avoided in systems where filfer fabric is
used as parl of facilily design.

Test soil condifions to determine if soil amendments are necessary.

> Plants shall be localed so |hd] dccess is possible for siruciure mainjenance.

> Sfabilize heavy flow areas with erosion control mats or sod.
>
>

v

Temporarily divert flows from seeded areds until vegetation is established.
See Table A5 for additional design considerations.

Bio—refention
5o0il Bed Chardcteristics

The characterisfics of the soil for {he biorelenfion facilify dre perhaps as imporfant as the
facilify location, size, and freajment volume. The soil mus| be pemmeable enough fo allow
runoff to filter through the media, while having chardcteristics suifable to promote and
susfain @ robus} vegefdjive cover crop. In addition, much of the nufrienf pollutani upfake
(nifrogen and phosphorus) is accomplished through absorption and microbial activity within the
soil profile. Therefore, soils musi balance their chemical and physical properfies to support
bigtic communifies above and below ground.

The planting soil should be @ sandy loam, loamy sand, loam (USDA), or @ lodm/sand mix (should
confdin @ minimum 35 fo 60% sand. by volume). The clay confent for these soils should be
less than 25% by volume [Environmental Qualify Resources (EQR), 1996; Engineering Technology
Inc. dnd Biohabifdis, Inc. (ETAB), 19931, Seoils should fall within the 5M, ML 5C classifications or
the Unified Soil Classification System (USC3). A permeability of af least 1.0 feet per day

(0.5" 7hr) is required (2 conservalive value of 0.5 feef per day is used for design). The soil
should be free of stones, sfumps, rools, or other woody material over I” in diameter. Brush or
seeds from noxious weeds (e.g., Johnson Grass, Mugworf, Nujsedge, and Canada Thistle or other
noxious weeds as specified under COMAR 15.08.01.05.) should not be present in the sails.
Placemeni of the planfing soil should be in 12 |o 18 [ff|s |hat are loosely compicted (tamped
lightly with @ backhoe bucket or traversed by dozer fracks). The specific characteristics are
presented in Table AJ.

Table A.3 Planting Soil Characteristics

Parameter B Value

pH range 52 to 7.00

Organic matter 1.5 o 4.0% (by weight)
Magnesium 35 Ibs. per acre, minimum
Phasphorus (phosphate - P20%) 75 |bs. per acre, minimum
Potdssium (pofdsh —1(K20) 85 Ibs. per acre, minimum
Soluble sdlfs 500 ppm

cry 0 fo 5%

5il 30 to 55%

sand 35 to 60%

Mulch Layer

The mulch layer plays an imporfant role in the performance of the bioretention system. The
mulch layer helps maintain soil moisture and avoids surface sedling. which reduces permeability.
Mulch helps prevent erosion, and provides a micreenvironment suifable for soil bictd af the
mulch/soil interface. It also serves as a prefreafment layer, trapping the finer sediments,

which remadin suspended affer the primary pretreatment.

The muich Jayer should be standard landscape style. single or double shredded hardwood mulch
or chips. The mulch layer should be well aged (sjockpiled or sfored for at least 12 months),
uniform in color, and free of other materials, such as weed seeds, soil, roats, efc. The mulch
should be applied fo @ maximum depth of three inches. Grass clippings should not be used as a
mulch majerial.

Planting Guidance

Plant maferid] seleclion should be based on the godl of simuldting & Jerrestrial forested
community of nadfive species. Biorefention simulafes an upland-species ecosystem. The
community should be dominated by trees, bul have a distinct community of understory trees.
shrubs and herbaceous materials. By credfing @ diverse, dense plant cover. 3 biorefention
facilify will be able fo freaj stormwater runoff and withsfand urban siresses from insects,
disease, droughf, temperature, wind, and exposure.

The proper selecfion and insfallafion of plant materidls is key fo A successful sysfem. There
are essenfidlly three zones within @ bioretention facility (Figure A.5). The lowes} elevation
supparts plant species adapled fo standing and flucjudting water levels. The middle elevation
supports plants that like drier soil conditions, but can sfill tolerdte occasiondl inundation by
wajer. The oufer edge

is the highest elevation and generally supports plants adapted to dryer conditions. A sample of
appropridle plant maferidls for bioretention facilifies are included in Table A4. The Jayout of
planf material should be flexible, buj should follow the general principdls described in Table AS5.
The objeclive is to have a sysfem. which resembles & random, and natural plant Jayouf, while
mainjaining opfimal conditions for plant establishment and growth. For a more exjensive
bioretention plan, consult ETAB, 1993 or Claytor and Schueler. 1997.

B.4.C 3pecifications for Micro—Biorefention. Rain Gardens,

Landscape Infilfration & Infiffration Berms

1. Materidl Specifications
The allowable materials to be used in these practices are defailed in lable B.4.1.
2. Filfering Media or Planfing Sol

The soil shall be @ wniform mix, free of stones, stumps, roots or other similar objects
larErr than two inches. No other materidls or substances shall be mixed or dumped
within the micro~biorefention practice thai may be harmjul to plant growth. or prove a
hindrance to the pldnfing or mainfendnce operdtions. The planting seil shall be free of
Bermuda grass, Quackgrass, Johnson grass, or other noxious weeds as specified under
COMAR 15.08.01.05.

The planfing soil shall be jesied and shall meet the following criferia:
Soil Component — Loamy Sand or Sandy Loam (USDA Soil Texpural Classification)

Orgdnic Contenf — Minimum 10% by dry weight (ASTM D 2974). In general, this can be
met with & mixjure of lodmy sand (60%~65%) and compost (35% fo 40%) or séndy loam
(30%), codrse sind (30%), dnd compost (40%).

Clay Confent -~ Media shall have a clay conien} of less thdn 5%.

pH Range —Should be belween 5.5 — 7.0. Amendments (e.q., ime, on suifate phs
sulfur) may be mixed info the sofl to increase or decrease pHl.

There shall be af leds} one sod |es] per projec]. Each tes] shal conuis] of bolh the
standard soil fesf for pH, and addiftiondl fests of orgdnic matfer, and soluble salts. A
textural analysis is required from the site stockpiled fopsod. If topsal is imporfed, then a
fexjure dnalysis shall be performed for each locafion where the {opsoil was excavajed.

3. Compaction

i is very imporiant to minimize compacfion of both the base of biorefention practices and
the required backfil. when possible, use excavafion hoes to remove original sofl. If
praclices are excdvated using & lodder, the confraclor should use wide [rack or marsh
frack equipmen. or kght equipment wijh furf fype fires. Use of equipmeni wilh namrow
tracks or narrow fires, rubber fires with large lugs, or high—pressure tires will ciuse
excessive compaclion resulling in reduced infiliration rdtes and is noj accepjable.
Compaction will significanjly conjribuje fo design failure.

Compacfion cdn be dllevidted af the bdse of the bioretenfion facilfy by using 3 primary
filing operation such as a chisel plow, ripper, or subsoiler. These {illng operdfions are to
rejracture the soil profile through the 12 inch compaclion zone. Subslifute methods must
be approved by the engineer. Rototillers typically do nof fil deep enough fo reduce the
effects of compaction from hedvy equipmeni.

Rotofill 2 to 3 inches of sand info the base of {he bioretention faciify before backfiling
the opfional sand layer. Pump any ponded witer before prepdring (rotofifing) base.

When backfilling the fopsod over the sand layer, firs) place 3 Jo 4 inches of fopsoll over
the sand, then rojofill jhe sand/topsoi fo creafe a gradation zone. Backfill the remainder
of the topsail fo findl grade.

When backfilling the bioretention facility, place soi i lifts 1210 15. Do nof use heavy
equipment within the bioretention basin. Hedwy equipment cdn be used around the
perimefer of the basin jo supply seils énd sind. Crade bioretenfion materidls with light
equipment such As & compact loader or a dozer/Jodder with marsh fricks.

4. Plant Maferial

Recommended planf material for micro-biorefention praclices can be found in Appendix A
Seclion AZ23.

5. Plant Installdtion

Compost is o befter organic material source. is less likely fo float. and should be placed
in the invert and other low areas. Much should be placed i surrounding fo a uniform

thickness of 2* to 3". Shredded or chipped hardwood mulch is the only accepted mulch
Pine mulch and wood chips will flod} and move to the permefer of the biorejention dread
during & sform even} and are no| acceptable. Shredded mulch must be well dged {6 fo
12 months) for accepiance.

Roolsteck of the plant material shall be kepl mois] during {ransport and on-site stordge.
The plant roof ball should be planjed so 1/8 th of the ball is above findl grade surface.
The didmeter of the planting pil shall be &} ledst six inches Rrger than the didmeler of
the planting ball. Set and mainidin the plant strdight during the esfire plinfing process.
Thoroughly water ground bed cover affer installation.

Trees shall be braced using Z by Z sjakes only as necessary and jor the first growing
sedson only. Sfdkes are fo be equally spaced on the outside of the tree ball.

Crasses and lequme seed should be drilled injo the soil jo a depth of a] leds] one inch.
Grass And lequme plugs shall be plinted following the non-grass ground cover planjing
specificafions.

" The topsoil specifications provide enough organic material to adequately supply nufriemts

from natural cycling. The primary funclion of the bioretention sfruciure is fo improve
waler quakfy. Adding ferfilizers defeds, or a} a4 minimum. impedes this goal Only add
ferfilizer i wood chips or mulch are used {o amend {he soil. Rofofil urea ferfikizer at a
rafe of 2 pounds per 1000 squire fee}.

6. Underdrains
Underdrains should meet the [ollowing crijeria:

Pipe- Should be 4710 6?diameter. sloffed or perforated rigid plastic pipe (ASTMF 758,
Type PS 2B, or AASHTO-M-278) in a gravel layer. The preferred maferial is sloffed. £
rigid pipe (e.q., PYC or HOPE).

Perfordfions ~ §f perforated pipe is used, perforafions should be 3/6 didmeter locdfed B
center with @ minimum of four holes per row. Pipe shdll be wrdpped with 4 1/4 [Na. 4 or
4x4) gibvanized hardware cloth.

Grave| -~ The gravel Ryer (No. 57 stone preferred) shall be at least 3 thick above and
below the underdrin.

lhe main colleclor pipe shall be 4] 4@ minmum 0.5% slope.

A rigid, non-perforated observation well must be provided (one per every 1,000 squire
feet) jo provide & cledn—oul port and monifor performance of the [iler.

A # layer of ped gravel (1747 to 3/F sione) shall be located bejween the filter media and
underdrdin {o preven migrdlion of fines Mo the underdrain. This layer mdy be considered
part of the filter bed when bed jhickness exceeds 24°.

The main collector pipe for underdrain systerns shall be constructed at a minimum slope:
of 0.5% Observalion wells and/or clean-out pipes mus} be provided (one minimum per
every 1000 square feet of surfdce dred).

7. Miscellaneous

These practices may nat be consfructed untl all contributing draindge ared has been
stabdized

NOTES:
PIPE SIZE: 4 UNDERDRAIN PIPE SHALL BE 4" TO & DIAMETER, SLOTTED OR PERFORATED RIGID PLASTIC PIPE
HOLE SIZE: 3/6 (ASTMF 758, TYPE PS5 28 OR AASHTO-M- 278) IN A GRAVEL LAYER. THE PREFERRED MATERIAL 15
CENTER TO CENTER: ¥ SLOTTED 47 RIGID PIPE (e.g., PVC OR HDPE).
ROWS OF HOLES: 2 @ 90°
2 @ 160° (+/-3°) PERFORATIONS SHALL BE 3/8" DIAMETER LOCATED 6 ON CENTER WITH A MINIMUM OF FOUR I1IOLES
PER ROW. PIPE SHALL BE WRAPPED WITH A 1/4" (No. 4 OR 4 x 4) GALVANIZED HARDWARE CLOTH.

GRAVEL LAYER SHALL BE (No. 57 STONE PREFERRED) AT LEAST 3" THICK ABOVE AND BELOW THE

UNDERDRAIN.
4" 5¢ch 40 Pvc PerforaTed THE MAIN COLLECTOR PIPE SHALL BE AT A MINIMUM 0.5% SLOPE.
Underdrain Pipe Detail A RIGID., NON PERFORATED OBERSERVATION WELL MUST BE PROVIDED (ONE PER EVERY 1.000
For Horizonfal Drain Pipe 5Q.FT.) TO PROVIDE A CLEANOUT PORT AND MONITOR PERFORMANCE OF THE FILTER.
NO SCALE A 4" LAYER OF PEA GRAVEL (1/& TO 3/€" STONE) SHALL BE LOCATED BETWEEN THE FILTER MEDIA

AND UNDERDRAIN TO PREVENT MIGRATION OF FINES INTO THE UNDERDRAIN. THIS LAYER MAY BE
CONSIDERED PART OF THE FILTER BED WHEN BED THICKNESS EXCEEDS 247.
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SECTION @
CLEANOUT/OBSERVATION WELL LOCATION

correcting areds of erosion or wash ouf. Any mulch replacement shall

Operadtion And Maintendnce S5chedule For
Homeowners Associdtion Owned & Mainfained
Bio—Refention Areds (M-6) & (F-6)

1. The owner shall mainjain the plant material, mulch layer and soil layer annually. maintenance of mulch and soil is limited fo

e done in the spring. Planf majerial shall be checked

for disease and insect infestafion and maintenance will address dead material and pruning. ‘Acceptable replacement plant material
15 limited to the following: 2000 Maryland sjorrmwater design manual volume 1, table A4.1 and 2.

2. The owner shall perform a plant in the spring and in the fall each year. during the inspection, the owner shall remove dead
and diseased vegefafion considered beyond tfreatment. replace dead plant material with acceptable replacement planf material.
Treat diseased frees and shrubs and replace all deficient stakes and wires.

3. The owner shall inspect the mulch each spring. The mulch shall be replaced every jwo fo three years, The previous mulch
layer shall be removed before the new layer is dpplied.

4. The owner shall correct soil erosion on an as needed basis, with @ minimum of once per month and affer each heavy
storm.

5. The owner shall mainfain all observation wells, clean—oufs and perforated underdrains.

G. Filler material must be replaced when water remains on the surface of the filler bed for more than 24 hours following a 1
or 2 yedr sform event or more than 48 hours following a 10 yedr sform even].
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TYPICAL DRYWELL DETAIL (M-5)
NO SCALE ~SURCHARGE PIPE
OPERATION AND MAINTENANCE SCHEDULE FOR oL BLOCK
DRYWELLS (M-5) ~ vy
A THE OWNER SIALL INSPECT THE MONIIORING WELLS AND STRUCTURES ON A QUARTERLY BASIS AND AFTER EVERY B SRR
HEAVY STORM EVENT. No——
B. THE OWNER SHALL @ECORD THE WATER LEVELS AND SEDIMENT BUILD UP BN THE MONITORING WELLS OVER A PERIOD T"—:?%
OF SEVERAL DAYS TO INSURL IRENCI DRAINAGE.
C. MIE OWNER SHALL MAINTAIN A LOG BOOK TO DETERMING TIE RATE AT WHICH THE FACILITY DRAINS.
D. WHEN THE FACIITY BECOMES CLOGGED 50 THAT TT DOES NOT DRAN DOWN WITHIN A SEVENTY TWO (72) HOUR

TIME PERICO, CORRECTIVE ACTION SHALL BE TAKEM. ROOFDRAIN TO DRYWELL OR BIO-RETENTION

E. THE MANTENANCE 10G BOOK SHALL BE AVAILABLE TO HOWARD COUNTY FOR INSPECTION TO INSURE COMPUANCE FACILITY
WITH OPERATION AND MAINTENANCE CRITERIA

F. ONCE [HE PERFURMANCE CHARACIERISIICS OF IHE INFILIRANON FACRITY HAVE BEEN VERRIED, THE MONITORING
SCHEDULE CAN BE REDUCED 1O AN ANNUAL BASES UNLESS THE PRRFORMANCE DAIA INDICAIES THAT A MORE
FREQUENT SCHEDULE 15 REQUICED.
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