CITY OF DAPHNE, ALABAMA
ORDINANCE NO. 2013-12

Ordinance to Amend the City of Daphne
Land Use and Development Ordinance
Appendix O, Low Impact Development & Green Infrastructure

WHEREAS, the Planning Commission of the City of Daphne, Alabama at its regular
meeting held on December 20, 2012, considered certain proposed amendments to the City of Daphne
Land Use and Development Ordinance, Ordinance No. 2011-54, and any amendments to the same;
and,

WHEREAS, after such consideration the Planning Commission sent a favorable
recommendation to the City Council of the City of Daphne for the approval of said amendments to
the City of Daphne Land Use and Development Ordinance; and,

WHEREAS, due notice of said proposed amendment has been provided to the public as
required by law through publication and open display at the Daphne Public Library and City Hall, a
public hearing was held before the City Council on February 18, 2013; and,

WHEREAS, the City Council of the City of Daphne after due consideration and upon
recommendation of the Planning Commission, deemed that said amendments to the City of Daphne
Land Use and Development Ordinance are proper and in the best interest of the health, safety and
welfare of the citizens of the City of Daphne, Alabama; and,

NOW, THEREFORE, BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY
OF DAPHNE, ALABAMA, as follows:

SECTION 1. AMENDMENT

a. Table of Contents to said Ordinance shall be amended to include Appendix O: Low
Impact Development/Green Infrastructure (LID/GI) Project Application;

b. Article 18-1(A) shall be amended to read in its entirety as follows:

18-1 GENERAL
A. Purpose:

The purpose of this section is to provide a guide for development wherein the
ecological impacts to the environment are minimized through appropriate design,
landscaping, erosion control, stormwater management, and proper planning. The
intent of the City of Daphne is to protect valuable natural resources, the natural
environment and the quality of life for all its citizens. In order to preserve the
integrity, stability and the value of land, the City encourages the use of innovative,
LEED-certified (Leadership in Energy and Environmental Design) and/or other
“green” practices in development design. Where such methods/practices are
proposed for a development said practices shall be designed in accordance with
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Appendix O, The Low Impact Development and Green Infrastructure Project
application_and certified by a credentialed professional in his/her design field.

c. Appendix O: Low Impact Development/Green Infrastructure (LID/GI) Project Application
as attached to this Ordinance, shall be added to the Land Use Ordinance in its entirety.

All other sections, articles, and/or content of the City of Daphne Land Use and Development
Ordinance shall remain the same and shall be unchanged by this Ordinance.

SECTION II: REPEALER.

All other City Ordinances or parts thereof in conflict with the provisions of this Ordinance, in
so far as they conflict, are hereby repealed.

SECTION III: SEVERABILITY.

The provisions of this Ordinance are severable. If any provision, section, paragraph, sentence,
or part thereof shall be held unconstitutional or invalid, such decision shall not affect or impair the
remainder of said Ordinance, it being the legislative intent to ordain and enact each provision,
section, paragraph, sentence, and part thereof separately and independently of each other.

SECTION 1V: EFFECTIVE DATE.

This Ordinance shall take effect and be in force from and after the date of its approval by the
City Council of the City of Daphne and after publication as required by law.

ADOPTED AND APPROVED BY THE CITY COUNCIL OF THE CITY OF
DAPHNE, ALABAMA, THIS 18" day of March, 2013.

THE CITY OF DAPHNE,
AN ALABAMA MUNICIPAL CORPORATION

U\

DANE HAYGOOD, MAYOR

ATTEST:

g d
'Aééf’lc"-ﬁ‘& A\ _,é‘.’d’/ff("'/i—/
REBECCA A. HAYES, /

CITY CLERK




Low Impact Development/ Green Infrastructure (LIDIGI)
Project Application

APPENDIX O
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1. Bioretention

Refer lo Ghapler t of Loy Impacl Development Guldebook, Phass I Edltion V1.0, Sepleiilier 30, 2040,

2. Rainwater Harvesting

Refor to Chapler 2 of Low impact Developmant Guidebook, Phase | £dilion V1.0, September 30, 2010.

3. Constructed Stormwater Wetlands

Refer to Chapler 3 of Low Impact Development Guldebook, Phase [ Editlon V4,0, September 30, 2010.

4. Permeable / Porous Pavement

Refer to Chaplar 4 of Lot impact Development Guidebook, Phase | Edlifon V1.0, September 30, 2010.
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5. Riparian Buffers

5.1 Overview

Riparian buffer areas protect water quallly by cooling water, stabilizing banks, mitigating flow rates, and providing for
pollution and sedimenl removal by filtering overland sheet runoff before it enters (he water. The Environmental
Protection Agency defines buffer areas as, “areas of pldnted or preserved vegetation hetween developed land and
surface water, [which] are effective at reducing sediment and nutrlentloads.” (SEMCOG, 2008) .

5.2 Application and Limltations

Appllcation Conslderations Benefits Limitaflons |
Resldential Yes | |Conslrucllon Cosl Low/Med + Improves waler quallly; |» Limited In redircing
Commercfal Yes Malntenance Low « Reduces runoff velaclly [tolal runoffvalimaes;
Indusrial Yes Solls Al and flow; and
Relrofil Yes SuniShade Sunfp, shade | |* Enhances aeslhelics, |+ Size of lotand/ or

Stormiwvaler Quaritih 3 habltat; project may reduca
Highway/Road -|Umited§ e tion Y| LowMed | | Reduces shorebenk abllily to protect
. Stormwater Quallt eroslon; riparlan buifers.
Recrealional Yes | [Funelion 4 High/Med High| |, Improves flood control;
Steep slopes No | [Habital Medigh | [and
Shallow Waler Table | Yes | |Dralnage.area Smalimed_| |* Reduces waer
Poorly Drained Soffs | Yes | [Space requlred med [lemporature.

Sourca: SEMCOG, 2008,
5.3 Design Conslderations
Applicant shall consider the following when protecting the proper riparian buffer drea width and telate spectications:

+ Existing or pofentlal value of the resource (o bie protected,
+ Site, watershed, and buffer characterlstlcs,

+ Intenslly of adjacent land use, and

+ Specific waler quality and/or habitat functions desired,

Riparlan buffers shali be divided into different zones that include vegetation to enhance the quallly of the body of
water, :

Zone 1

Also termed the “slreamside zone," shall begin al the edge of the stream bank of he acllve channel and extend a
minimum distance of 50 feet (Cily of Daphne Land Use & Devslopment Ordinance Atticle 18-3 C(3)), measured
horlzonlally on a line perpendicular to the water body. Undisturbed vegetated area shall protect the physleal and
ecological integrity of the stream ecosystem. The vegelative fargst for lhe streanislde zone Is undisturbed native
woody specles wilh nalive plants forming canopy, understory, and duff layer. Where such forest does not grow
naturally, native vegetative cover appropriate for the area (such as grasses, forbs, or shrubs) shall be fistalled.
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Zone2

Also termed the "middle zone,” shall extend Immedialely from the ouler edge of Zone 1 for a minimum distance of 55
feet (ADEM 20-100°). This managed area of nalive vegetallon shall protecis key components of the stream
ecosystem and provide distance belween upland development and the streamslde zone, The vegetalive target for
the middle zene is either undisturbed or managed nalive woody species or, in lts absence, native vegetalive cover of
shrubs, grasses, or forbs, Undisturbed forest, as In Zone 1, Is encouraged sliongly lo protec! future water qualily arid
the stream ecosystem. Othenvise, native vegetative cover appropriate for the area (such as grasses, forbs, or
shrubs) shall be Installed.

Zone 3

Also termed the "outer zone,” shall extend a minimum of 20 feet immediately from the ouler edge df Zone 2. This
zone prevents encroachment Into the riparian huffer area, flifers runoff from adjacent land, and encourages sheet
flow of runcff into the huffer, The vegetative target for the ouler zone shall consist of native woody and herbaceous
vegelalion fo Increase the tolal widih of the buffer; native grasses and forbs are acceplable.

5.4 Maintenance

The following mainfenance aclivities are required with ripastan buffers:

Task Frequency/Notes
Irigation Twice per week for 6 wosks afler plahting; continued as needed during severe
drought,

Desad vegstalion removal and replacemsnt | Annual,
Check for straambanl erosion or gullies Annual, repalr as nesdad,

Mowing of lurfgrass As neadad, mord often In summer months, Mintmum 3-5° max 12",

Check for Invaslve / nonnallve planls Annyal, remove as needed.

Mowing of nalive grasses Annual, before nevs growth in spring.

Corracilon of wildlife damage As needed,

_Repalr damaged fencing As needed (as appllcatils).

Tree thinning Asneeded, Those with >2* diameter should not bs removed. Thinning shall not

occur uniii proper lres denslly or cover Is present,
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6.  Level Spreaders

6,1 Overview

Level spreaders promole Infillration and improve water qualily by evenly dlslrdbuling flows over a stahilized,
vegetated surface. This allows for better infillration and freatment. There are (wo types of level spreaders:

Inflow

Inftow leve] spreaders are meant (o evenly distribute flow entering into another structural BMP, such as a filter strlp,
infiltration basin, or vegstated swale. Examples of this type of level spreader include concrele sifls and sarthen
herms,

Outflow
Oulflow level spreaders are Intendsd to reduce Lhe erosive force of high flows while at the samie lime enhanclng

natural Infiltration opportunities. Examples of this second type include earthen herms and a level, perforated plpe Ina
shallow aggregate trench and low reaches the spreader via the solid pipe. (SEMCOG, 2008).

6.2 Application and Limitatlons

Applicatlon Conslderations Beneflts - Limltatlons
Resldential ~ |Yes| |Conslruclion Cosl Low | |[+Lowcost; ' Low stormwaler
Commercial Yes| |Malnienance Low | [*Wide applicabllily; benefits by ltself; and
Industrial Yos| ([Solls sandy| |[* Ablity lo work with other |+ Carefuf construction
Retroflt Yes| [SunfShade Elither| |[BMPsina trealment lraln;|and deslgit required to
Highway/Road Yos| |Stormwialer Quanllly Funcllon | Low | [and lunction properly.
Recreallonal Yes| [Slormwater Quallly Funcion | Low | |*Avoids concenlraled
Stesp slopos No| [Hebltat Med | [|discharges and thelr
Shallow Water Table [No| [Dralnage area Small|  [#ssoctated potantlal
Poorly Dralned Solls | No |  |Space required Large| (ersion.

Source: SEMCOG, 2008.

6.3 Design Consldorations

Level spreaders are consldered a psrmanent part of a_slte’s stormwater managerment system, Therelore, uphill
development should b stablllzed hefore any dlspersing flow technlques are installed. If the fevel Spreader Is used ag
an erosion and sedimentallon contral meastire, it must be reconfigured (flush perforated plpé, clean out all sediment)
to ils original state before use as a permanent stormwaler fealure. All contilbuling stormwaler elements (infiliralion
beds, Inlels, outlsl control structires, plpes, etc) should be installed firsl.  In addition, the following shall he

implamanted:

1. Provide as many oulfalls as possible and avoid concentraling stormwater. This can reduce or eliminate the need
for engineered devices to provide even distribution of flow.

2. Level spreaders are not applicable in areas with easily erodible solls and/or fillle vegetalion. The slope bslow
the level spreader shall be at a maximum elght percent In the dlrection of flow to discourage channetizalion,
More gentle slopas (e.g., as low as one percent) are also accepiable.

3. The minimum lsngth of fiow after the level spreader {of the tecelving area) shall be 15 feet.

269




Level spreaders shall not he constructed In uncompacted fil. Undisturbed virgln soll and compacted fil is much
more resistant lo erosion and selttement than incompéoted fill.

Most vaialions of leval spreaders shoukt not be used alohe for sediment removal, Slgnificant sediment deposits
in a level spreader will rendsr it ineffective, A level spreader may be protected by adding a forebay to remove
sediment from the Influert, This can also make sediment cleanout easter,

Perforated pipe used In & level spreader may range in size from 4-12 inches In diameler. The pips is typleally
teid in an aggragate envelope, the thickness of which Is left to the discretion of the enginesr. A deapsr trench will
provide addltional volume reduction and shafl be included in such calculations. A layeér of nonwoven geotextlle
filter fabric shall separate the aggregale from the ddlacent solt layers, préventling migration of fines Inta the
french,

The langth of level spreaders is primarily a funcilon of the caloulated inflwent flow rate, The level spreacler shall
be long enough to fresly discharge the desired flow rate. Al a minimum, the deslred flow rate shall be that
resulting from a 10-year deslgn slorm. This flow rate shall be safely diffused without the threat of falkire {le.,
creation of eroslon, gullies, or tills). Diffusion of the storms grealer than the 10-year stori Is possible only If
space permils. Generally, level spreaders should have a minimum length of 10 fest and a maximum length of
200 fest,

Conventlonal level spieaders designed to difftse all flow rates shall be sized based on the following:
o Forgrass or hick grotind cover vegstation:
o 13 finear feet of level spreader for every one cubic feat peisecond {cfs)
o Slopes of elght percent or less from level spreader (o foe of slope
o forforested areas with little or no ground cover vegetation:
o 100 linear feet of level spreader for every one cfs flow
o Slopaes of six percant or less from level spreader o toe of slope
For slopes up fo 15 percent for forestsct areas and grass or thick ground cover, level spreaclers
may be installed In series. The above recommended lengths should ba followed.

The length of a perforated pipe levet spreadsr may he furher refined by determining the discharge per linear
foot of pipe, Alevel spreader pipe shotld safely discharge tn a distibuted manner at the same rate of Inflow, or
less. If the number of perforations per finear foot (based on plpe diameler) and average head above the
perforations are known, then lhe flow can he determined by the following equation:

Where: L=QpQL

L =length of leve! spreader pipe {ft.)

QP = design Infiow for level spreader (cls)

QL = fevel spreader discharge per longth (cfs/ft,)

AND Q= QoxN

Where:

Q= level spreader discharge per lenglh (cfs/ft))

Qo= perforation discharge rale (ofs.) .

N = number of perforations per length of plpe, provided by mahufacturer hased on plpe diamater (#Hf()
AND Qo= CxAx 29t

Where:

Qa= perforation discharge rate {(¢f5)

Cd = Coefficient of discharge {typlcally 0.60)

A = Cross sectlonal area of one perforation (1t2)

g = accelerallon due to gravily, 32.2 ft./sec?

H = head, average helght of water above perforation {it) {provided by manufacturer)
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10. Flows may bypass a level spreader In a varlely of ways, including an overflow struclure of uplurned ends of
pipe. Cleanouts/overflows struclures with open grates can also be installed aleng ionger longths of perforated
plpe. Bypass may be Used to protect the level spreader from flows above & particular deslgn storm.

11. Erosion contro! matting, compost blanketing, or riprap on top of filter fabric shall be Implemented inimediately
downhlll and along the entire length of lhe level spreader, particularly In areas that are unslable or have been

recently disturbed Ty construction aclivities, Generally, low flows lhat ars diffused by a level spreader do not
require additfonal stahilizatlon on an already stabllized and vegetated slope,

6,4 Maintenance

The following maintenance activities are required with tevel spreaders:

Task Frequency/Nofes @

Inspect divarter box, clean and make Monlhfy and after rainfall >2°, Look for clogged Intel/outlel pipas and
repalrs lrash/debyis In box, i

Inspect forebay and lsve! spreader, clean | Monthly and alter rainfall >2°, Look for: )

and make repairs o Sediment In forebay and along levsl spreader {ip;

Trash andfor laaf bulldup;

Scour, undercutting,

Seiliement of slructure (ses silt dovinhill below spreader)
Fallen tress; and .

o Stone from helow {he spreader lip wasilng dowahill,

e 0 o o

Inspec! (he filter slrip and the bypass swale | Monthly and alter reinfall >2°. Look for:

and make repalrs as needed o Damaged lurfrsliforcentent or rlprap rofling downhil

o Erosidn withln the buffer or swals; and

o Gulliss or sediment flows from concentratetl flovis dewnhil of level
sproader,

Remave any weeds or shrubs growing on | Annual,
level spreader ar in swale
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7.  Maximize Native Plants / Minimize Sod

7.1 Overview

The goal of ulilizing and maximizing native plants whits minimizing sod area in the landscape s set forih to:

e o & o

Improve developed green space as habitat
Improve water quallty

L.essen water consumption, and

Reduce long-term malntenance costs.

This goal Is applicable to all landscape/gresn space requirements set forth currently by the Zoning Ordinance of the
Clly of Daphne. This aliows for space that Is alreacly allocated as green space to aghleve addillonal performance
henefits thraugh the uise of LID techniques.

7.2 Application and Limitatlons

Application Considerations Benefits Limltations.
Residenilal Yes| |Construction Cost Lowitded | | Improves waler qualily; |* Limlled where-open
Commercial Yes Malntenance Low ' Reduees runolf VelOG"Y field recrealion andfor

and flow; land uses are
Indusilal Yes| [Solls Al » Enhances aesthelles,  [requlred; and
Retrofl Yes| |Sun/Shade A habltal; + Projscts wilh phased
Highway/Road Yes| |[Stormwaler Quanilly Funclion | Med/High | | Lessens ferfillzer conslruction or large
Regroalional Yos| [Stormwater Quality Funcon | Med/High Usagf? antc!l subsequent  (lols thz]ill \'Joull)c’i

rinoff; an noimally smploy
Steep slopes Yos| [Hablial High Reduces mainlenance {urfgrass will Incur
Shallow Water Table |Yes| |Drainage area Al ragulrements over Ums, |higher frontend costs.

teteby reducing
Poorly Dralned Solls  [Yes| |Space required N/A Loolluton, ste.

7.3 Design Consideratlons

When ufilizing this methed, a sequence of performance criteria shall bo met as follows:

o Flrst, the required landscapelgreen space area for the project shall bs a maxlmum of 20% utfgrass. This
salisfles the "Minlinfze Sod” goal of the credit.

o Sscond, the 80% balance of the lanidscape/green space area for the project shall he planting area. Planiing
area Is defined as a planting space that has trees, shrubs, groundcover, and olher plants that are localed
within a bed area thal has a reasonable conlinuous organic muleh layer lhroughout.

o Flnally, within the planling area, 70% of lhe area shall ulllize native plant specles. The native species shall
he designated as stch in the plant schedtile on the required landscape plariting plan for the project. The
Cily reseives (he right to reject a specles submltied as "native” at lis discretion,

A landscape plan Implementing this method shall include a landscape area dlagram thal shows sod area
vs. nalive species planling area vs. ornamental specles planting area for the slte with percentage
calculations included, Note: include prohibition on invasive species? References lsl source,
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7.4 Maintenance

The following maintenance activilies are requlred when lhis technique Is employed:

Task Frequency/Notes

Iirigation Deep, frequent irfgation to supplement Inadequals rainfall Is needad i the first
yoar of planting. After lhls, Irdgallon should only be nesded during exlended
drought perlods if at all,

Dead vegelallon removal and replacement | Parlodk, as needed for aeslhetics.

Moving of turlgrass As needed, more oftén In summer months,
Check for invasive / nonnalive plants Renove as needed,
Correcllon of wildlife damage As needed,
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8.  Swales/ Dry Swales

8.1 Overview

A swale Is anarrow, genlly sloping landscaped depresslon that collacts and conveys stormwater runoff. The densely
planed swele fillers stormwaler as It flows the lenglh of the structure and allows Infiltration of water into the ground.
The swale discharges 1o a storm sewer or olher approved discharge point. Gompared 1o vegetated swales, LID/GI
swales may be shorter and narrower, hut require deeper levels of amended soll and a subsurface drain rock layer lo
compensate for the smaller size and to function effeclively {Clean Waler Services, 6, al, 2009).

8.2 Appllcation and Limitations

Application " Conslderatlons Benefits Limitations
Resldenlial Yes Conslruction Cost Low * Canreplace curh and |+ Limited application
Commerclal Yes | |[Maintenance Low gulter for slfe drainage |In argas where sjace
Indusirlal Yas Solls Any and provida sighificant fls a concarn; and
Relofit Limited |  [Sun/Shada Any cosl savings; » Unless deslgned for
Highway/Road Yos Stormwater Quantity Funclion|Low/med| |+ Waler quality, and - tinfillralion, there ts
Regrealional Yos | ([Stormwaler Qualily Funclion | Medium | |* Peak andvolume llimiled peak and
Sleep slopes Yos | [Habitat Low conleol vith infiltretion.  [voluma controf,
Shallow Water Table | Yes Dralnagie area Small
Poorly Dralned Soils | Yes Space requlred Low

Source; Clean Water Services, et, al, 2009 and SEMCOG, 2008,
8.3 Deslgn Considerations

The following deslgn factors shall be considered when implementing this methodology:

Sizing

The slze of the swale shall depend upon the infiltration rale of existing soils. A sizing factor of 0.06 assumes the site -
infiltration rale Is less than 2 Inhr, For example, the size of a swale managing 1,500 square feet of total impervious
area would he 99 square fest {1,500 x 0.06). Size may be decroased il;

o Demonstraled infillration rate Is greater than 2 in/ir using ASTM D3395-09 method; or

o Amended sofl depth Is increased,

Geomelry/Slopes

A svale's slops end fo end shall he at least 0.6% and no more than 6%. For sites with steeper slopes, check dams
may be incorporated info the deslgn. Side slopes fram the bottom fo the top of the swale shall be 3:1 or less. The
minimum holtom wid{h shall be 2 feet with a minimum depth of 1 foot,

Piping for LIDA Swales

If needed, stormwaler may he divected from impervious swrfaces to swales by plping per plumbing code
requirements, or may flow directly Into the swale via cuth openings. A LID/GI swale shall have no underdrain, An
overflow drain shall allow no more 6 Inches of water depth to collect in the swale. The overflow drain and piping must
meet plumbing code requirerents and dlrect excess stormuwater to an approved disposat point,
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Sslbacks

The Cily of Daphne Land Use & Development Ordinance site-specific setback requirements shall apply.

Soll Amendment/Mulch

Amended solls will appropriate compost serve nhumerous beneflls: Infiltration; detention, retention; beller plant
ostabllshment and growlh; reduced summer iivigation needs; reduced fertiizer need; Increased
physical/chemicalimicroblal pollution reduction; and reduced erosion potential, Primary treatment shall accur in the
top 18 inches of the swale. Amended soll In lho lreatment area shall be composed of Importad soll, mix of one part
organic compost, one pait gravelly sand, and one part top soll. Compost shall be weed-ree, decomposed, non-
woody plant malsrial; animal waste Is not allowed. Water velocilies and potential eroslon shall be reduced by
providing energy dissipalers such as river rock at enlrances to the swale, Check vith the District or Jogal Jurisdiction
for Seal of Testing Approval Program (STA) Compost provider ~ Chad checking Into this. To avold grosion,
appropriate eroslon control BMPs shall he implemented.

Vegstalion

The enlire swale area Including side slopes and trealment areas shall be planted with vegelation appropriate for the
soil conditions. Planting conditions vary from wet to refatively dry wilhln the swale. The flat bottom will be Inundated
frequently and shall be planted with specles such as rushes, sadges, perennials, fens, and shrubs viell-sulted to wet-
to-molst soil condltions. The side slope mofsture gradient varies from wet af the boltom to relatively dry near’ the lop
wihers Inundation rarely occurs. The molsture gradient will vary depending upon the deslgned viater depth, the swalé
depth, and side slope steepness. The transliion zone from (he boltom of the-swale to the designed high waler line or
top of freeboard shall be planted wilh sedges, rushes, perennials, ferns, and shrubs that can folerate occasional
standing waler and wet-to-moist planling conditions, The areds above the designed high waler Ilne and Immediately
adjacent 1o the swale vill not be regularly Inundatet! and shall be planted with self-sustalning, low malntenance
grasses, perennlals, and shrubs suitable for the loeal climate and site.

Nalive plants are encouraged, but appropriale, noninvasive omarnentals are acceptahlé for aesthelic and functional
value. All vegelation should he densely and evenly planted o ensure propet hydrological function of the swale.

Quanfities:

Boltom of the swale (wet-to-molst zone, per 100 sf) shall inchide at a minimurm:
» 115 herhaceous planis, 1' on center spacing, %4-gal conlainer size; or
o 100 herhaceous plants, 1' on center, and 4 shrubs, 1-gal confainer slze, 2’ on center

Side slopes and fop of the swale (wel-to-moist transition zone and dry zone) shall include at a minfmury;
o 1 tree per 300 sq. ft, minimum 2-gal container size by 2 {t-alt and
o 10 shrubs (1-gal) and 70 groundcovers (%-yal) per 100 sf

Slde slope frees shall be selected by adaplabllity to wet-to-noist condltions and size at maturity. An area twice the

vildth of the tree rootball and the depth of the roolball plus 12" (or total depth of 30°, whichever is greater) shall be
backflled with amended soll for optimal growith, with no sub-surface rock layer (Clean Waler Services, et al, 2009.)
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8.4 Malntenance

Thae following maintenance acfivities are required with swales:

Task Frequency/Notes

Irdgation As needed, walor effictonl Irrlgalion shall be applled for the first lwo years after
construclion of the facillly, particularly during the dry summer monihs, while
plantings become ostablishad. lrdgallon after wo years [s at the discrelion of the

owner,
Landscape malnlenance (replanting and Alloast Lvice annually, In spring and fall, evaluale and replant as necessary lo
nonnafive speciss removal). |ensure a minfmum of 80% survival rate of the requlred vegetation and 90%
facility coverage. Remove nonnalive, Invasive planl specles when foiind in the
facility. Deslgn swalss so hal they do not require mowlng,
Debris removal Al least twilce annually, In spring and fall, remove garbage, landscaping debrls
and olhet matertal that may impede water flow and clog the system.
Structural mspacilon and maintenance Al lsast iwice annuelly, In spring and fall, Check Inlel plpes and oulle! stucture

for damage or missing pleces, Inlet pipes and oullet slructures shall bie free of
obslruclions and heavy vegelalion.

Note: If public, he permiiilee Is responsible for he malnlenance of ha'swale for a miatmum of two years folloving consluction and accaplance
of he facllily. Alt putlicly malntained facliies not localed I the public right-ofway musl have a public easement, If privald, the praperty owner
is responstble fot ongelng malntenance per a recorded malntenance agreemeant (Clean Water Services, e, al, 2009),
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9.

9.4

Sand Filter/Cil and Grit Separation

Overview

Constructed filters are struclires or excavaled areas contalning a layer of sand, compost, erganic material, peat, or

olhe

r media that reduce polutant levals in stormwater runoff by fitering sediments, metals, hydrocarbons; and other

pollutants. Constructed fifters aro sultable for sites without sufficlent surface area avallable for blorelention.

9.2  Application and Limltations
Application Considerations Bsneflts Limitations

Resldenlial | Limiled {  {Consteuclion Cost Medhlgh | | Goad water qualily |* Limited water

Commerclal Yes Malntenanca High performance; quanlily beneflls;

indusltiial Yes Solls nla * Varlations for * Relalively high cost;

Retrofil Yos Sun/Shaide nla different applications; jand

Highway/Road Yos | [Stormwaler Quanlity Funclion| Lowmigh* |  fand « High ialntenance

, Highimed | | Canbeeffetlive  [needs.

Rearealional Yos Stormwater Quality Funclion floy (tomp)| ~ [pretreatment for other

Steep slopes na_ | |Habilat nia BMPs.

Shallow Water Tabla n/a Dralnage aroa Max 5 acre

Paorly Drained Solls nfa Space requlred low

*Functlon Is lovrwilhout nfilirallon and Increases when Inflilration Is provided. Source: SEMCOG, 290&

9.3  Daslgn Considerations

The foltowing deslgn factors shall be congldered when Implemeriting this methodology:

1, Al consliucted fiters shall be designed so that larger storms may safely overflov or bypass tha fitters. Flow
splitters, mudti-slage chambers, or other devices may be used, A {low splitter may be necessary to allow only a
portlon of the runoff to enter the filter. This would create an “off-Iine" filter, where the volume and veloclly of
runoff entering the fllter is conlrofled. If the filter is “on-ling”, excess flows shall be designed lo bypass the filter
and continue to anolher water quality BMP.

2. Entering velogily shall be controlled, A level spreader may be used to spread (low evenly across the filter surface

' during all storms without eroding the filter materlal. Level spreaders for this purpose should use a concrete llp or
olher hon soll material to avold clogging as a result of fajlure of the leve! spreader lIp. Parking lofs may be
deslgned lo shest flow Into filters. Stall vip-rap or landscaped riverstone edges may he used to reduce veloclly
and distribute flows more evenly.

3. Contribuling areas shall be stabilized with vegetation or olher permanent soif cover liefore runoff enters fllters,
Permanent filters shall not be inslalled unlil the site Is stabllized, Excessive sediment generated during
construstion can clog the filter and prevent or reduce the anticipated post construction water quality benefils.,

4. Prelrealment may be necessary in areas with especlally high levels of debrls, large selled particulates, etc.
Pretreatment may include a forebay, oilfgrlt separators, vegetaled filer sirips, or grass swales. These measures
wlli settls out the large particles and reduce veleclty of the runoff hefore it enters the filter, Reguilar mainfefance
of the prelreatment is critical to avold wastes belng flushed though and causing the filter to faif,

5, There shall be sufftcient space {head) belwsen (he lop of the (lllering bed and (he overflow of the filter {o allow

for the maximum head designed o be stored before flitralion.
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6.

10.

1.

12,

The filter madia may he a varlely of materials (sand, peal, GAC, leal compost, pea gravel, efc.) and in most
cases should have a minimum depth of 18 inches and a maximum depth of 30 Inches, althotgh variations on
these guidelines are acceptable If justified by the designer. Coarser materals allow for greater hydraulle
conductivity, hut flner media fiiter parlicles of a sinaller size,

Sand has heen found to provide a good balance hefween these two criteria, but ditferent types of media remove
different poliufants.

The filter medla shall have a minimtun hydraulic conductivily (k) as follows:
o Sand 3.5 fest/day;
o Peat 2.5 fest/day; and
o |eaf compost 8.7 festiday.

Depending on the characterislics of the stormwater runoff, a combination of fitter materials will provide the hiest
qualily results. In addition to determining the degree of filtration, msdia particle size delsrmines the travel time In
the filter and plays a role in meeling release rats requlrernents.

A grave] layer at least six Inches deep Is raquired hensatl the {ilter media.

Underdrain plping shall be fourinch mintmuin {diameter) perforated pipes, with a lateral spacing of no moré than
10 feel. A collector plpe can be used, (running perpendicutar to laterals) with a slope of one percent. All
underground pipes shall have clean-ouls accessible from the surface. Underdraln design must minimize the
ghance of clogging by fncluding a pea gravel filler of at least three nches of grave! under the pipe and six Inches
ahove the pipa.

Infittratlon filters shall be'underlain by a layer of permeable nonwoven geotextile.

A lotal drawdown time of not more than 72 hours is recommended for constrected filters, thotgh the surface
should drawdovn bslween 24 andl 48 hours. The drawdown time can be eslimated using the flifer surface area
and the safurated vertical infiltration rate of the filler media, If the storage does nof drawdown In the time
allowed, adjust prelreatnient depth, filter media depth, and surface area. Adjust the deslgn untll the volume (f
applicable) and dralnage lme consfralnts are met, ’

The fitter stirface area may be aslimated inltially using Darcy's Law, assuming the soil media is saturated:
A=V X dr dk x (et ) x 1], where:

A = Surface area of fllter (square feel)

V = Waler volums (cubic feet)

tly = Depth of fllter media (min 1.5 ft; max 2.5 1t}

tr = Drawdown time {days), not o exceed 3 days

I = Head (average head In f; typlcally 2 the maximum head on the filter media, which Is iyplcally < to 6 ft)
k = Hydraulle conductivily (ft/day)

For vegelated filters, a layer of nonwoven geotextile belween non-organic filter media and planting media shatl
ha reguired,
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9.4 Malntehance

The following maintenance activilies are requlred with sand filter/oil and grlt separallon:

Task Fraquency/Notes
Filler medla inspection and malntenance, Four mes per year, Chéck for accumulaled sediment In pore space, and
replacement as necessary reduced hydraulle conductivily. Symploms Include:

+ Slanding water - any water left In a surface lliter after the deslgn draln down
lime tndicales the filter s not funclloning accordirig to deslgn criterta,

+ Fiim or discaloralion’of any surface filter malerlal - this Indleates organics or
debris have clogged the filter suiface,

Remove {rash and debils Four Umes per year
Rake scraps silt if collected on top of the filler [Four Umes per year B
Till and aerale fllter srea Four times per yoar

Replenish filtering mediuny

Repalr leaks from (he sedimentation chamber
or delerloration of structural componenls

Four {ines per year, If $craping/romoval has reduced depth of fillering media
Four limes per ysar : .

Cloan out accumulated sediment from filter  {Four Umes per ysar
bed chamber and/or sedimentation chamber
Clean out accumulated sediment from Four imes par year

underdralns

Note: In areas where the polentlal exists for the discharge and accumulation of toxic pollutants (such as melals), fiiter metia
removed fram fliters must bie handled and disposed of fh accordance with all state and federal regutalions,
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10. Green Roofs

10.1  Overvlew

A green roof {or ecoroof) Is a lightweight vegetated roof system wilh waterproofing malerlal, dralnage, growing
medium, and specially selecled plants. A green roof can reduce site impervious area and manhage stormwater runoff,
Green roofs reduce peak runoff to near predevelopment rates and reduce annual runoff volume by al least 50%
{Gost Benefit Evaluation of Ecoroofs, Porfland Bureau of Environmenlal Services, 2008). Green roofs also help
mitigate runoff temperatures hy keeping roofs cool and retaining most of the runoff In dry seasons, Green roofs
typically have thin layers of lightweight growing medium (4 to 8 Inches) and low growing succulent vegetatlon.
Alternatlvely, roof giardens that are designed lo be walked on have deeper sofls (84 inches) and are more heavlly
planted, Professional deslgh consullation Is necessary to ensura the sttuctural requirements of bullding codes are
met, Green roofs must be low malntenance and use rrigallon only to sustaln the health of vegetation,

10.2  Application and Limitations

Application Conslderations Beneflts LImitations:

Residenlial Yos| [Construction Cost Varies +Increased energy * Gomplex
i Moderate/ | |efflelancy, engingering and

Commerefal Yes| |[Mahlanance high | [ lmprov);d alr qualily; degign fa,cl%rs,
Indusiral Yes| |Solls n/a + Reduced tempsratures In { Higher titial cost
Relralfit No | [Sun/Shade Sun urban areas; {han conventional;
Highway/Road wa| [Stormwater Quanlity Funclion | Varles * Nolse reduction; * Climate
Recrealional nfa| |Slormwater Quallly Funclion Good  Improved sesthalics; ilwflations; and
Stesp slopes |wa| |Habiat Good » Extended roof life; and  |» Potenilally coslly
Shallow Water Table [n/a| |Drainage area RoolSize | |* Improved stormwater  [repalrs.
Poorly Dralned Solls | w/a| [Space requirad Small management.

Sousce:; Clean Waler Services, el. al, 2008 and SEMCOG, 2008,

10,3  Deslgn Conslderations

Slzing

Green roofs replace Impervious area at a 1:1 ratio, They shall not recelve water from other impervious areas such as
an adjacent conventional roof,

Siopg

Maximum roof pllch Is 4:12 (3H:1V slope) unless the applicant provides documentation of runoff retention and
eroslon conlrol on steeper slopes,

Waterproofing

On lhe roof surface a walsrpraofing inaterlal such as modified asphalt, synthelle rubber, or reinforced thermal
plastics Is requirad. Waterproofing materials also may act as a to0t harder, Walsrproof membranes shall he
thoroughly lested to Identify and remedy pofential defects and leaks prior to installation of any green roof

components.
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Profection hoards or maler'ta{s {recommandead)

These materlals protect the waterproof membrane from damage and are usually mads of soft fibrous materlals. They
may be required to malntain ihe walerproorng warranty, depending on the membrane used, Consult with rooling
manufaclurer for requirements.

Ballast {optlonal)

Grave! ballast may be placed along the roof perlmeter and at alr vents or other vertical sleinents lo separale roofing
elements and vegetalion, The need for ballast depends on the type of roof and teoftep flashing details. Ballast or
rooltop pavers may be used to provide access, especially to verlical slements lhat regjuire malnlenance.

Header/separation boa (optional)

If needed, a header or separation board may be placed helween gravel hallast and soll or dralns,

Root batrier

A root barrler may be required, depsnding on the waterproofing materlal, warranly reqidrements, and the types of-
vegetallon proposed. Root barriers impregnated with pesticides, metals, or other chemicals (hat could leach info
stormwater shall not be applied unless documentation that leaching does not occur Is provided. if a root barrler Is
used It must extend under any gravel ballast and the growmg medium, and up tie side of any veriical elements.

Dralnage

A mathod of (ralnage shal allow excess water lo flow Info drains when solis are salurated. A manufaclured rai
mat, filter fabric, aggregate or gravel layers, or the groving medium itself may be used If water dralns when solls are
salurated, The green roof shall have an approved dlisgharge location and draln or drains,

Growinet medium

The groving medium depth Is 3 fo 4 Inches or more, depending on the pro]ecl This taterlal shall be fightwelght and
provide a good hase for plant growll. Mixes range from 5% organtc/95% inorganic to 30% arganic/70% inorganic,
depsnding on specific vegetation needs. Growing media shall be stable over flme and not break down into fine
paiticles that might Increase compaction and clog drainage layers, Components include pumice, periite, paper pulp,
digesled organtc fiber, and water retention components such as expanded slate, diatomaceous earth, or polymers.
For growing media specificalion, include all conslituent elements and their percent composlton, and a safurated
weight per cuble foot (pof) that has heen tesled by a third pady lab.

Vegefalion and coverage

Green roof vegetatlon traits:
o Adapted to seasonal drought, excess heat, cold and high winds and other harsh conditions;
Flre resistant;
Requires little or no Irrdgation once estahlished;
Predominately seli-sustalning, low imaintenance, with minlmal ferlllizer;
Perennial or self-sowing annuals that are dense and mat-forming; aind
Diverse palelts to increase survivabillty and good coverage.

e o o6 a O
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Examples of appropriate specles; Sedum, ice plant, blue fescue, sempervivum and cresping thyme. Other heibs,
forbs, grasses, and low groundcovers can provide additional heneflis and aesthellcs, but may need more wateiing
and maintenance to survive and may be prone to addilional fire risk If allowed to dry out. Planting lists shall be Clty-
approved and hased on rellable sources from (his region Including local growers and plant suppliers.

Specles shall achieve 90% plant coverage within the 2 year maintenance petiod. At least 70% of the green roof
should be evergreen species. No more than 10% of the green roof may be non-vegetaled components such as
gravel ballast or pavers for maintenance access. hMechanlcal. units may protrude through the green roof, but are not
consldered elements of the green roof and may be removed from square foot fotals.

Exposed areas during establishment periods shail be mulched with an approved, blodegradable wesh blanket, straw,
gravel, and pebbles or pumice to protect exposed soll from eroslon.

10.4 Maintenance

The following maintenance activitles are requived with sand filter/oll and giit separalion:

Tasl . ; Frequency*Notes

Remove draln debrls Monthly during ralny season.

Remove dead plents and replant As needed in spring and fall {o malntaln the req_lred 90% planl covarage,

Removs weeds and undssirable plant growlh |During first greving season inonihly, and In tats spring and early fallIn
subssquent years,

Fertilizallon As rieaded, nan-chemlcal, organlc and slow release as approved by the Cily of
Daphne. L

Weed/pest abatement Pesticdes and herbicides of any kind are prohiblted, unless approved by the Cily
of Daphne to cantaln 2 deldmental oulbresk of weeds or olher pesls.

lirigation As needed, minimal irdgallon may be necassary {o malntaln vegelation health
and ecologlcal function of green roofs. Harvested ralnwater Is highly
recommended for irdgation. Green roofs larger than 1,000 square feat should
have an automallc irdgalion system for moreefficlent covarage and fo sliminate
{he need for hand viatering. Those larger than 5,000 square feel also should
havs an Irrlgation flow meler to monllor water usage.

*The fevel of malnlenance vill vary depending on soil depth, vegetation typs, and location.
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Applicant:

Low Impact Development / Green Infrastructure (LID/GI)

Project Application

Project Name:_

...................................................

..............................................

LID/GI Techniques and have been consldored and are heing implemonted i axchange for inceniives as
roquested helow, Plans lustraling proposed technlquo are included In submiltal packege. i

Selectedl Point Applicant’s Descriplian of Technlque Refatence _
7 LID/GI Technigue® Valtto ol g’:}c;'r;:{'?g;c;gw) Plan Sheot Polnfs Reyuested
i Bloratention 7
Conslructed 7
| Stormwaler Wellands
Permeabla / Porous
Pavement
Riparlan Bulfeys 7
Level Spreadors 5
Maximlze Naflve Planis| &
/Minlmlze Sod
| Sviales f Dry Swales 3
Rainwater Harvesting 4
Sand Filter/ Ol and 4
Grit Separallon
Green Roofs !

*Refer to Appsndix C for LID/GI techilque requiremenls.

Totél Teclnlgue Palnls:

Low Impact Development / Green Infrastructure (LID/GI)

Project Application (Continued)

Final
Selected ) Points
Incentive Descriptlon Polnt »
~) Valio Usod

Reduced parking requirements Option'A

Reduced parking requiremenits Oplion B

Walved parnilt feas

Reduced psrmil feos

Tolal Technlque Polnls: __
Note: Total technlcue points must be greater than or equal fo tofal Incentive points,

I'ceitify that all of the LID/GI fechniques and Incenfives have been analyzed and selscted, as
applicable, for the design of (hls profect as Indicaled above. 1 also certify {hat the techniques selected,
as applicable, will he implemented for this project as referenced on Plan Sheels provided In the

application package.

Signature of Applicant/Authorized Agent
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