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10lr04hlclloo 

The SIQrnI Wattr Pollution Prevention ~ defines pmrIl$sibie and illegal dischariC' 
into rivetS, lakes, and ,torm dntin .ystems accordIng to th~ City of Wichita's storm water 
disc:hat&e pennit as issued by the Kansali DcpanmenI of Health & EnvilOarnenl. A copy of 
the Ordinance can be found beginnina on page three (3)- The J>UlPOSe of this manual is to 
prI)vitk gwdance 10 inspectors ...nowill be responsible for enforern& the v"';OUJ provisions 
of Wichita's IIOnn walel l'IUIJIIIgemellt program. 

!kveral Oepartmrnlll in !he City wiU be lC'5poll5ibk for enforcing the \'ar1OU' ordilWlCe 
provisions. Those responsibiliues lire outlined in morc detail in !he following 5I:dions of this 
manual. The principal Dep.rtmen!s inVQlvcd will be the Storm Waler MMagemenl Office, 
the Stonn Water lhility Focld Off ICC, the Office ofCentrai lnspecuOll, C,ty·County Health 
Department, and Ihc Storm Water SpecialIst in the DepartmcllI of Wiler and !kwer. The 
City of Wichita Stonn Wiler Pollution Prevention Ordinance establIShes the following as 
violalions: 

I. llIe~1 dumping or disclwaina. 

2. IUegal connections. 

). Failure 10 get .. State NPDES perm.it. 

4. Faihue to prepare .. stonn waler pollulion prevention plan . 

5. Failure to install Bm Management Practice (BMP) <.levi«$. 

6. Failure 10 maintain BMP dcvite.s 

7. Failun to comply Wllh any order or d.!re<:lIve issued under the Ordinance 

Luned b<'lo,,< flrc the telephone numbers of the key Departments or individuals thai will be 
involved in the enforcement effon: 

Jim H.rdesty 

Stonnwaler $f)ec\iliisl 

316·268",317 (o ffoce) 

316--312·5464 [(dl 

Mart H.JII 

Strom",atef Compiian" Offic:er 

316--268·8337 (offic~1 

316 ·393·1492,,,111 



Storm W.ter MllIllIganent 
8th Floor, City Hall 
268-4498 

SU)fTn W.ter Utility Field Office 
Central M.intenancc Facil ity 
268-409(1 

Office ofCcntrallnspection 
7th floor, City Hall 
268-446 1 

City-County Health Department 
1900 E. 9th Street 
268-835 1 

City Engineer's Office 
7th Floor, City Hall 
268-450 1 
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Besl Management Pl"II.ctices (BMP) 

Current storm water rules and regulations do not require that storm water be treated to 
improve its quality. instead, the E.P.A. bas taken the approach that "Best Management 
Practices" should be employed in an effort 10 improve \\'lUef quality. As those practices are 
implemented, the City is required to continue v,ater quality testing. Hopefully, as more 
BMP's are installed, waler quality will improve. 

What are s.M.P. 's1 Simply put, they are any practice that ""ill reduce the potential for Slonn 
water pollution, and, in a general sense, can be broken down into the following categories: 

I. Good housekeeping. 

2. Preventative maintenance. 

3. Visual inspections. 

4. Spill prevention and response. 

S Sediment and erosion control. 

6 Management of runoff. 

7. Employee training. 

8. Record keeping and reporting. 

Although we wi ll have the occasion to be involved with all of the above SMP's at one lime 
or another, in moSl cases we will be dealing with runoff management, good housekeeping, 
and sediment control. 1lle following pages show some Iypical 8MP devices and their uses 
for sediment and erosion control. 

Other good housekeeping practices to look at will include: Litter Control, fuel storage areas, 
construction material storage areas, and any practices on a site that could resul t in stonn 
waler pollution. 
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Temporary Stcdiog 

I Wbathll l 

Temporary seeding means growing I shan-term vegcUlti~'C cover (plants) on disturbed site 
areas that may be in danger of erosion_ 1be purJIOSt of temporary ~ing is to reduce 
erosion and sedimentation by stabilizing disturbed areas that will rIOl be SUlbilized for long 
periods of time or where penn.anent plant gro",1b is not necessary or appropriate. This 
prnctice uses fast-growing grasses whose mot systmu bold down lbe soi ls so that they are 
less apt to be canied offsite by storm ""ater runoff or wtnd. T empomry seeding also reduces 
the problmu associated with mud and dust from bare soil surfaces during COnstroCIJOIl. 

I Wbu and Whue 10 Ule II 

Temporary seeding should be perfortned on areas which have been disturbed by con.stn.K:lion 
and which ate likely to be redisturbed, but not for 5e' ·craJ weeks or more. Typical areas 
might iocludc denuded areas, 50il stockpiles, dikes, dams, sides of sediment basins, and 
temporwy roadbanks. Temporary sceding should take place as soon as practicable after the 
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last land disturbing activity in an area. Cheock the requirements of your peonit for the 
maximum amount of time allowed between the last disturbance of an area and tempofill")' 
stabilization. Tempollll")' seeding mll~ not be an effective practice in arid and semi-arid 
regions where the climate prevents fast plant growth, particularly during the dry sea5OllS. In 
those areas. mulching or chemical stabilization may be better for the sbort-term (see sections 
on Mulching, Oeotextiles, and Chemical Stabilization). 

I What to CODJtder I 
Proper seed bed preparation and !he U!!e of high -quality teed are n=ied 10 grow plants for 
effective erosion control. Soi l that has been compacted by heavy traffic or machinery may 
need to be loosened. Soccessful growth usually requires that thr soil be tilled before the seed 
is applied. Topsoiling is not nettssal)' for temporary seeding; ho .... "ever, it may improve the 
chances of eslJlblishing tempofill")' vegetation in an an-a. Seed bed preparation may also 
require applying fertililXt and/or lime 10 the JOiI to make conditions more suitable for plant 
growth_ Propetfertilizer, seeding mixtures, and seeding rates vary depending on the location 
of the site, soil types, slopes, and sellllOn. Local suppliers, State and local regulatory 
agencies, and the USDA Soil Conservation 5elvice will supply information on the best seed 
mixes and soil conditioning methods. 

Seeded areas should be covered with mulch 10 provide protection from the weather. Seeding 
on slopes of2:1 or more, in adven;e soil conditions, during excessively hot or dry weather, 
or where heavy rain is e:<pected should be followed by spreading mulch (see section on 
Mulching). Frequent inspections are necessary to check that conditions for growth are good. 
If the plants do not grow quickly or thick enough 10 prevent erosion, the area sllou ld be 
reseeded as soon as possible. Seeded areas should be kept adequately moisi. If nonna] 
rainfall will not be enough, mulching, matting, and controlled .... -atenng should be done. If 
seeded areas are watered, watering rates should be wal/;I!ed so that over-irrigation (which can 
cause erosion itself) does not occur. 
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Ad ........ '.,. (lfTtmporary Sft(IiDr: 

• Is stoenlly iMxperuive and US)' 10 do 

• Established planl cover fas! "iw:n (OOdiuons are JOOd 

• SlabilizeslOib well, is Ioe$Ihe!k, IltId un provilk S«!;mmwion conlrols fOl other silt -
• Mly httpreduceWSl5 of maJnl~ on othfr erosion controls (C.I .. K<li~nl basins 

may need 10 becteaned out less often) 

Disad ... D' .. ," ofTfmporary Sft<iillS 

• DfpeDds heavily on tile ~ason and rainfall rale for SuCCu.s 

• Ma~ lequire fXIenS;.-e (cfti lizins of plants arown on some soils, which ~n ~use 
pro lmll willi lOCI! WIlet quali!)' 

• Requ ires protection from .... avy use, once seeded 

• May produce vegtlalion 1111' require, iniption and mainltnancc 
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Mulching 

I What Is It I 
Mulching is a temporary soil stabilization or erosion oontrol practice where materials such 
as grass, hay, ..... oodchips, wood fibers, straw, or gravel are placed on the soil surface. In 
addi tion to stabil izing soils, mulching can reduce the speed of stonn water runoff over an 
arell.. When used IOgether with seeding or planting, mulching can aid in plant growth by 
holding the seeds, ferti lizers, and topsoi l in place, by helping to retain moisture, and by 
insulating against extreme temperatures. 

I When aDd Where to Use it I 
Mulching is often used alone in areas where temporary seeding cannot be used because of 
the season or cl imate. Mulching can provide immediate, effective. and incllpensive erosion 
control. On steep slopes and critical areas such as waterways, mulch maning is used with 
netting or anchoring to hold it in place. 

Mulch seeded and planted areas where slopes are steeper than 2:1 , where nmoff is Oo"i ng 
across the area, or when seedlings r>eed protection from bad weather. 

I What to Consider I 
Use of mulch mayor may not require II. binder, netting, or the tacking of mulch to the 
ground. Final grading is not ne«ssary before mulching. Mulched areas should be inspected 
often 10 find where mulched material has been loosened or removed. Such areas should be 
reseeded (if necessary) and the mulch cover replaced immediately. Mulch binden; should 
be applied at rates recommended by the manufacturer. 
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Adv .. tq:es ofM.Jclli_, 

• Pro.:ides immediate jlfOf«tlOll 105mJs tIw. an: exposed and !hat an: subjed to heavy 

-~ 
• Retains moiSlUre. which may minimize !be need for ""I!~ring 

• Requires 110 remoyal bc>I;ause of naDlf1l1 de1:trioration of mu1chinl and matting 

Disadva nl.aCei of 1\1ulch ill' 

• May delay gennin.at1OO ofsomc S«ds because coyer tcduc.es!lle soil surface 
tempen.ture 

• Mulch can be easily blov.l1 or washed IWly by runoff if 001: secu~ 

• Some mulch mlICri.ls s.uch as ... '00<1 chips may Ibsorb nuuienlS necessary- for plant 

,ro'"'' 
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Geotnti les 

1 Wbat an T hey 

Geotextiles are porous fabrics Known in Ihe oons\CIJction induShy as filter fabrics, road rugs, 
synthetic fabrics, construction fabrics, or simply fabrics. Ocotextilcs are manufacmred by 
weaving or bondini fibers made from synthetic materials such as polypropclene, polyester, 
polyethylene, nylon, polyvinyl chloride, glass and various mixtures ofthcse. Ali a synthetic 
oollSlnlCtion material , geotextiles an: used for a variety ofpurposes in the United States and 
foreign coWltries. '1lIe uses of gooleJltiles ioclude separators, reinforcement, filtration and 
drainage, and erosion control. We IO.-ill diseuss the use of goolextiles in pte\-'enting erosion 
al construction sites in thi s seetioo. 

Some gcotex:tiles are abo biodegradable mataiaIs $UCh as mulch malting and netting. Mllicb 
matting! are materials (jute or Olberwood fiben) that have been formed into shc:ds o fmuteh 
that are ~ stable than !lOnna! mulch. Nettings is typicall)' made from jme, other wood 
fiber, plastic , paper, or cotton and can be used to hold lhe mulehing and matting to the 
ground. Nenin8 can also be used alone 10 stabili?,.: soils white thc plants are gro"'ing; 
howevcr, it docs 001 retain moisture or temperature well. Mulch binders (either asphalt or 
synthetic) are sometimes used instead ofnening to hold loose mulches together . 

I When lind When to Usc Them 1 

Geoto;tiles can be used for erosioo control by using it alone. (;eQtextiles, when used alone, 
can be used as maning. Mailings are used 10 stabilize the flow on channels and swales. 
Also, malting ;$ used on recently planted slopes 10 protect $Oedlings Wltil they become 
established. Abo, maning may be used on tidal or stream banks where moving "' .. Ier is 
likely 10 wash out IlI:W plantings. 

GeoIClttiles are also used as separalOfS. An example of such a usc is gootextik: as a separator 
between riprap and soil. This "sandwiching" prevents the soil from being eroded from 
beneath the riprap and maintaining the riprap'l base. 

I Wbu t l) Coo! idcr I 
A s stated above. the types of gooteKtiles available are vast, therefore, the selected fabric 
should match its purpose. Also, Stale or local requirements, design procedures. and any 
OIMf applicable requirements should also be oonsulted. In the field, important concerns 
include regular inspections 10 detmnine ifcracks, tcaJs, or breaches are present in the fabrit 
and appropriate repairs should be made. 

EfTteti~ netting and matting require firm. continuous contact between the materials and the 
soil . If then: is no rontacl., the material "'ill DOl: hold Ihe soil and erosion will QC(;ur 
underneath the material. 
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A<lvln talH orG~tntiln 

• Flbrie.s are relillvely incltpcmive fOl" ~n.ain .pp l ~\lont 

• Offer coovenience 10 the installcr 

• Design mclhodologiel for 1M ~ OfgeotClI1ilcs are IVllllble 

• A wide variety of geotQtile$ 10 mlteh ~irlC needs are IVliW>k: 

• M~kh matting ",,<I neftin, are biodeJr&<lable 

Dis_dnllilin of G.-otntiln 

• If the fdwit is nor property scl«le<l. desIgn. Of mrtalled. the effCCliven~ may be 
reduced <lrMllclUy 

• M-:3j Iynthetic potextiln are sensitive 10 light and mUlt be prot«:((d priof 10 
iru lation 
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I Wblt II II 

Chemical stabi lization practices, often referred to as a chemical mulch, soil binder, or soil 
palliative, are tempomry erosion control practices. Materials made of vinyl, asphalt, or 
rubber au sprayed onto the surface of the soil to hold the soil in place and protect against 
erosion frolll Storm water runoff and wind. Many of tbc products used for chemical 
stabi lization arc human-made, and many different products are on the market. 

I Whfn IIDd Where to Vie 1\ I 
Chemical stabi lization can be used as an al ternative in areas where tempomry seeding 
practices cannot be used because of the season or climate. It can provide immediate, 
effcx:tive, and inexpensive erosion control anywhere erosion is occurring on a site. 

I Whit 10 COAsidtr I 

'The: appl ication rates and procedllft'S recommended by the manufacturer of a ehemical 
stabiJimtion product $hould be follov.'Cd as e103ely as possible to prevenl the products from 
forming ponds and from ereatina large areas where moisture cannot gel through. 

Ado'aouaen or C~miul ~ahiliiUltio. 

• Is easily applied to the lunate of tile soi l 

• Is effective ill subihzing areas where plants .. ; 11 not grow 

• Provides immediate protecI>on 10 soils thai are in danpi' of erosion 

Disadva .. I-«H or ctoenolal 51lbilwlin .. 

• Can <:fUlC imperviolNs wn_ (wIleR water ~ &~ dtrough). " 'bich may in rum 
increase the llI10unl and sp«d of 110m! WIIlef rvnoff 

• May ClII5C harmful effKIS Oft WMtf quality iCnot used ~IJy 

• Is usually mOO"e expmsin that vegetati~e COVe." 
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Permanent Seeding and Planting 

I What Is It I 
Pennanent seeding of grass and planting trees and brush provides stabilization to the soil by 
bolding soil particles in place. Vegetation reduces sediments and runoff to downstJeam an:as 
by slowing the vcl<x:ity of runoff and permitting greater infiltratiOl"l of the runoff. Vege\.iuioo 
also filters sediments, helps the soil absorb water, improves .... ;Idlife habitats, and enharices 
the aesthetics of a site. 

FIGIJIU! lA m ..... SIIfIQ ~ COVEl! WI1H 
VfG£TATlDII 

I When and Where to Use It 

Permanent seeding and planting is appropriate for any graded or cleared area where long­
lived plant cover is des.ired . Some areas where permanent seeding is especially important 
an: filter strips, buffer w-eas, vegetated swales, steep slopes, and stream banks. This practice 
is effective on areas where soils an: unstable because ofrheir texture, structure, a high water 
table, high winds, OT high slope. 

I What to Consider I 
For this practice to work, il is importanl 10 select appropriate vegetation, prepare Ii good 
seedbed, properly IUne planting, and 10 condition the soil. Planting local plantl dwing their 
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regular growing season 1'.;11 increase the chances for 5UCCe" and may lessen tilt: need for 
watering. Checlr:: seeded areas frequently for proper watering and growth conditions. 

When seeding in cold climates during fall or winter, cover the lIn"a with mulcl1lO provide 
a ptOtecli,·c barrier against cold weather (see Mulehing). Seeding should also be mulched 
if the seeded an:a slopes 4:1 or more, ifsoil is sandy or clayey, or if weather is e)(cessi\·ely 
hoi or dry. 

Plant wnen conditions an: most favorable for gro ... th. When possible, use low·mainlmllllCe 
local plant species. 

Topsoil should be used on an:as .... here IOpSOiIs ha'"e been removed. wbere the soils an: dense 
or impermeable, or wheTe mulehing and fertiliw-s alone cannot improve soi l quality. 
Topsoiling should be coordinaled I'.ith the seeding and planting pneticcs and should PO{ be 
planned while the ground is frozen or 100 wei. Topsoil layers should be al least 2 inches 
deep (or similar 10 the ex:isting topSOil depth). 

To minimiu erosion and sedimentation, remove as little existing IOpsoil as possible. All site 
controls should be in place before the topsoil is removed. If topsoils are brought in from 
anolher site, il is imponant that its texture is oompatible I'.ith the subsoils onsile: for 
example, sandy topsoils arc not compatible .... ith clay subsoils. 

S toclr::piling of topsoils oosite requires good planning so soils will not obstruct othet 
operations. If soi l is to be stockpiled, consider using tcrnpnraIy seeding, mulching, or silt 
fencing to prevenl or conlroi erosion. Inspect the stockpiles frequently for erosion. After 
topsoil has been spread, inspect il regularly, and reseed or replace areas that have eroded. 

Ad'1l.Uo~e11 ofP(,.. .. ut 5ftdi.r. . ... P!antiar. 

• Improves 1M lOeSlbetics of. Sik 

• Provides exoelknt stabi lization 

• Provioo fillenng of sediml'flts 

• Provides wildlife I\.lbital 

• II relatively inexpen.ive 

DisadvallUoCeil of P(rma""nt SHdinr. and Plaalia, 

• M.y require inigation to Hla.bli~ vegetation 

• Depends initially on climate and wutheT for SUCCC'Ss 
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Buffer ~DCI 

I What lIrt They 

Buffer zones are vegetated strips of land used for temporary or pcnnanenl water quality 
benefits. Buffer l.ones are used to decrease the velocity of storm water runoff, which in tum 

helps to prevent soil erosion. Buffet zones are different from vegetalI'd filter strips (see 
s«tion on Vegetaled Filler Strips) because buffer WIle effecliveness is nOI measured by its 
abili ty 10 improve infiltralion (allow watet 10 go inlO the ground). The buffer zone can be 
an area of vegetation thaI is left undisturbed during coll5truction, Of it can be newly planted. 

I Wlleo aDd When to Use Them 

Buffer zo~ lechnique can be used at any sill' that can suppon vegetation. Buffer zones arc 
particularly effective on floodplains, next 10 wetlands, along stream banks, and 00 steep, 
unstable slopes. 

43 



1 Whll.llo CODllider 

Ifbuffer zones are preserved, ex.isting vegetation, good planning, and site management are 
needed to protect against disrurbances such as grade changes. ex.cavation, damage from 
equipment, and other activities. Establishing new buffer strips requires the establishment of 
a good dense turf, trees, and shrubs (see Permanent Seeding and Planting). Careful 
maintenan~ is important to ensure healthy vegetation. The need fOT routine maintenance 
such as mowing, feniJizing, liming, irrigating, pruning, and weed and pest CQntrol will 
depend on the species of plants and trees involved. soil types and climatic conditions. 
Maintaining planted areas may require debris removal and protection against unintended uses 
or framc. 

Advlllltag" ofBulTer Zones 

• Provide aesthetic as well as water quality benefits 

• Provide areas for infiltration, which reduces amount and speed ofstorm W>llcr runoff 

• Provide areas for wildli fe habitat 

• Prov ide areas for re<.:reation 

• Provi<k buffers and screens for ons ite noise if trees or large bushes are used 

• Low ma intelWlce requirements 

• Low cost when using e:Kisting vegeUtion 

Disadvutages of Buffer Zones 

• May not be COli effective to use if the cost o f land is high 

• Arc hot feasible j( land is IlOl ava ilable 

• RC<J.uire plant growth before they are effective 
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I Wh.thltl 

The preservation ofnarural vegetation (existing trees, vines, brushes, and grasses) provides 
naturuJ buffer WIles. By prese]".ing stabilized areas. it minimizes emsion POlC1ltiaJ, protet:1$ 
water quality, and provides aesthetic benefits. This practice is used as a permanent control 
measure. 

I WileD a nd Where to Ust II 

llW technique is applicable to all typeS of sites. Areas .... 'here preserving \'egewion can be 
particularly benefiei31 are floodplains, wetlands, ~am banks. steep slopes. and other areas 
where erosion controls would be difficult 10 establish, install. Of maintain. 

! Wh.1 to Consider I 
Preservation of vegetation on a site should be planned before lU1y site disturbance begins. 
Preservation requires good site management 10 minimiu the impact of construction activities 
on eiOsting vegetation. Clearly mark the trees to be preserved and protect them from ground 
disturbances around the base of the tree. Proper maintenance is important to ensun: healthy 
~'egetation thut can control erosion. Different species. soi l types. and climatic conditions will 
require differen t maintenance activities such as mowing. fertil izing. Hming, irrigation, 
pruning, and ",'ted and pest control. Some StatcllocaJ regulations require natural vegetation 
to be pre5Crved in sensi tive: areas; consult the appropriale Sl3tcllocal agendes for more 
information on their regulations. Maintcname should be perfonned regularly . especially 
dunng construction. 

45 



Adullaca Of PreRrvllioa 01 NII" .. 1 VttetltloD 

• Can handle higher quantities ofltOml ... ..ur runofflhan newly S«dcd aru:I 

• Does not requi~ time to establish (i.e ., effccti'·e immediately) 

• locnases die filtering capacity bcaousc the Vf:&eUtion and root str\ICtute ate uSUllIy 
denser ill pre5el"Ved narun.l Vf:geution !han in newly kcded or hue aru:I 

• Enhlnc:cl lteSlhctics 

• Providc$ areas for infiltn.tion, redllCing die quantity and velocity ofstonn ..."ter runoff 

• Allows areas where wi ldlife tall ~main .. ndisturbed 

• Provides noise buffers and ICfttllll for onsite operations. 

• Usually requires less maintenano;c (e.g., irrigation, feniliur) than pllnting new 
vegctation 

DiJaduntalla orJ'ruervatlon orNal .... 1 Vqel.lOlioll 

• Requires planning to preserve and maintain LIwl existing vegetatioo 

• May nOt be caSI cffcclive willi bigh land «J5U 

• May constrict area avaHable for construction IICtivities 
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I What lilt I 
Sodding stabilizes an l\Tea by immediately coverini the surface with vegetation and 
providing areas where stonn waler can infiltmte into the ground. 

- • 

I Whcn alld Whcre to Ule It 

Sodding is appropriate for any gJ1Ided or cleared area that might erode and wheTe a 
pmmncnt, long-lived. plant cover is Deeded immediately. Examples of where sodding can 
he II$Cd are buffer zones, stream hanks. dilr.t'S, swales. slopes, outlets, le,"eI spreaders, and 
filter strips. 

I What to Cons ider 

The soil sunac:e should be fine-graded before laying dov."lI the sod. Topsoil may be needed 
in areas where the soil textures we inadequate (liCe topSOil discussion in section on 
Permanent Seeding and Plimting). Lime and fenilizcrs should be added to the soil to 
promote good growth condi tions. Sodding can be applied in al1t"mating strips or other 
pallcms, or alternate areas can be seeded to reduce expense. Sod should DOt be planted 
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during very hot or wet weather. Sod should not be placed on slopes that are greater than 3: 1 
if they are to be mowed. If pl1lC<!d on sleep slopes, sod should be laid with staggered joints 
and/or be pegged. In areas such as steep slopes or next to running watetways, chicken ",ire, 
jute, or other nening can be placed over the sod for extra protection agaillSl lifting (sec 
Mulching and Geotexli les). Roll or compact immediately after installation 10 ensure linn 
contact with the underlyillg topsoil. Inspect the sod frequently after it is first installed, 
especial ly after large storm events, until it is established as permanent cover. Remove and 
replace dead sod. Watering may be necessary after planting and during periods of intense 
heat and/or lack of rain (drought). 

Ad~aotages of Sod Stabil ization 

• Ceo pro~ide immediele "egetalive COver and erOlioo contrOl 

• Provide~ rna«: stabilizing protection than ;lIilia] seeding Ihrough dense cover formed 
by sod 

• Produces lower weed growth!Mn seeded vegetation 

• Can be used for site activilies within a shoner time than can seeded vegetalion 

• Can be r,1a.:ed at Uly lime of the year IS long as moisture conditions in tbe soil are 
favorab e 

Di,ad n ntage of Sod Stabil iution 

• Purchase and installation costs are higher than for _dings 

• May require continued irrigation if Ihe sod is place during dry seasons or on sandy 
soils 
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Strum Bank Slablliulion 

I Whalblt I 
Stream bank stabilization is used to prevent slttam bank erosion from high velocities and 
quantities of storm water runoff. Typical methods include tbe following: 

• Riprap-large angular stones placed along the SlJ't'am bank or lake 

• Gabioo- Rocl.:-filled ",ire cages that are I15ed to creale a new stream bank 

• ReiDfoTCfd Conerele----Concrete bulkheads and retaining walls that replace 
natural stream banks and create a noneros;ve surface 

• Log Cribbing-Retaining walls bui lt or logs to anchor the soils against erosive 
forces. Usually buil! on the outside of stream bends 

• Gr id Pavel'$- Pre<:ast or poured- in-place concrete units that are placed along 
stream banks to stabilize the stream bank and create open spaces where 
vegetation can be establi shed 

I WbeD aDd Wbere 10 Vie It 

Steam bank stabilization is ~d where vegetative stabiliution prIICt;us are not practicallUld 
where the stream banks are subj/Xt to heavy erosion from increased flows or disturbarJu 
during consuuction. Stabilization should occur before any land development in the 
",1ItCllibed area.. Stabilization can also be retrofined when erosion of a stream banlc occurs. 

I What to Consider I 
SUtam bank stabilization structures should be planned atId designed by a professional 
engineer licensed in the Stale where the si te is located_ Applicable Federal, State and local 
require:rmnls should be followed, including CJean WatCT Act Section 404 resulltioOli . An 
imponant design feaNre of stream bank stabil ization methods is the foundation of the 
structure; the potential for the strum 10 erode the sides and booom of the channel should be 
considered to makCSWl: the stabilization measute will be supported properly. Stroc\urtS can 
be designed 10 proIect and improve narural .... i ldlife habiws; foruample, log structures and 
grid pavers can be designed 10 keep \'tgCWioo. Only ~-lmIled wood shoukI be u~ 
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in log StrucII1fCS. Permanent structures $hQuld be designed to handle C)(pected flood 
conditions. A well-designed layer of stone can be used in many ways and in many locations 
to control erosion and sedimmllltion. Ripmp protects soil from erosion and is often used on 
Sleep slopes built with fill mIIlenals thaiart' subjecl lO harsb weather or seepage. Riprap can 
also be used for flow ehaMeI liners, inlet and oUllet protection a\ cu lver1 s, Sl~wn bank 
protection, and protection of shore Jines subject to wave action. It is used where water is 
turbulent and fast flo ... ing and where soil may erode under the design now conditions , [t is 
used \JJ expose the waler 10 air as well as to reduce water energy. Riprap and gabion (wire 
mesh cages filled with rock) l\I'l' usually placed over a fitter blwel (I.e., • gravel layer or 
filter cloth). Riprap is either. Wliform size or graded (different siz,e,) and is usually appl~ 
in lUI even layer throughout the $lI'ealIl. RrinfOlCed (XlIlCI'ete suucrures may require positive 
drainage behind the bulkhead or retaining wall \0 prevenl erosion II10WId !he structure. 
Gabion and grid pavers should be installed according 10 manufacturen' rttOmrnendation$. 

SO't'am bank stabi lization ~ should be inspc:o;:led regularly and afttoreach large storm 

event. Suucrures should be maintained as installed. Suucrural damage should be repaired 
as soon as possible 10 prevent further damage or erosion 10 the stream bank. 

Ad .. Ulagtt Of Slrftm Bank SrablliulioD 

• ClJI provide control agaim;t erosi,'e forces ~.used by Ille increase In storm w.ter flo"",, 
created during land development 

• Usually will not require a.s much maintenance lIS vegetative erosion COfI lrob 

• M.y provide wild li fe habitats 

• Forms. dense, flexible. self_healing COver Illal will adapt well to uneven surface.s 
(riprap) 

Disach."tages of SteaMlbllk Stab lliution 

• Docs Dot provide the provide the ,,·Iter quali!)' Of ",!hetle beJl,efits thai vcget.oln'c 
pncIices could 

• Should be designed byqualified profCMiooal engineers, "hieb may increasoe project -
• May be expensive (malerials costs) 

• May require additional permits fOf $UUClUR: 

• May .lter $ln:am dynamics whi~h cause cbanges in the channe l downstream 

• May Cluse negative impacts 10 wildlife babitats 
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Soil Retaining MUSl,lrfs 

I What Are They ! 

Soil maining measures refer 10 structures or vegetative stabilization practices used 10 hold 
the: soil firmly 10 itsoriginaJ piau 01"10 confine as much as possible within the si!e boundary. 
Then- are many different methods for retaining soil; some are used to control erosion " 'hi le 
ot/l.er$ are used to protect the safety of the workers (i .e., during CXf;lIvlItiOns). Examples of 
soil retaining measures inclLide reinforced soil retaining systems, v.ind breaks, and slIl:am 
banlr.: protection using shrubs and reeds. 

Reinforced soil retaining meilSUreS refer to using struellual me&S~s to hold in place loose 
or unstable soil. During eXC8\'lltion, for example, soilliebach and retaining wall s are used 
to prevent eave-ins and. aecidents. But these same methods can be u5ed to retain soils and 
prevent them from moving. While del.ailed discussion of soil retaining methods is beyond 
the scope of this manual, SI:\'era! are briefly described. 

• 

• 

• 

Sktkton Sb«liag-SkeletOll slittling, the least elIpcnsive soil bracing systmJ, 
requires the soi l to be cohe$i\'c (i.e., like clay). Constmction grade lumber is 
used to brace the excavated face of the slope. 

Continuous ShHling-Conlinuous $heelinG involves using B malerial that 
coven the face of the ,;lope in B rominoous manner. Strou and boWs are 
placed. along the slope v.'hich provide continuous support to the slope face. The 
rnalerial used can bo: $Ieel, cOt'lCR'te, Of wood, 

Permallenl Rel.iDiDg W.lb--Pcrmanmt corwruction wlIlls may bo: neussary 
10 provide suppon 10 the slope well after the construction is complete:. In this 
insUIJICe, concrete masonry or wood (railroad tie) retaining walls can bo: 
constructed and left in place. 

[ When .ad Wbue 10 U.e Tbem I 
Use reinforced soil retaining methods where using othc:r methods of soil relcnllon (e.g., 
''Cgclation) is not p-actical. Some sites may have slopes or ~Is that do not knd them5clvcs 
10 ordinary pncliccs of soi l relrntion. In thc:sc insIanc:es. a rcinfl':lfUd soilfClAining mt.aSW"C 

should bo: considered. 
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I Wbal 10 CODsider 

As emphasized eariier, the: use of reinforced soil retaining practices ~e both safely WId 
erosion control JlUI poses. S ince safety is the firs! concern, the design should be performed 
by qualified and eeniflCd engineers. Such design normally involves understanding the nat~ 
of soil, Ioca.tion of the ground water lable, the expected loads, and other important design 
considerations. 

_ .. _ ... 

Ad ... ,,,_," 01So;1 Rd_in;0lt Musuru 

• Pro,·ide safety 10 workers, &/ld some types of reinfon:ed retention tan be left as 
pennanent $truet"re, 

• Prevenl erosion of soil difflCulllO stabilize using tot\venliOl1al melilod5 

1>;.advaIlIMltl of SIIIt Relal lllnl Mu.surH 

• Requi,-" the expertiu of a professional engineer and may be expensive to design and 
insta ll 
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DU$! Cont rol 

I What I, It I 
Wind is capable o f causing erosion, partieulllfl)' in dry climates Of during the dry season. 
Wind erosion can occur w~ver the surface ",il is 1()()3e and diy, vegewion is sparse or 
absent, and the .... 1nd u sufficientl), strong. Wind tTOdcs soils and transports the 5Cdiments 
offsite, wheJe they may be washed inlO the receiving water by thc: nexl rain.5tonn. ~fore, 
various methods of dust conuol ma)' need 10 be employed 10 pI'~ent dust from being carried 
awa)' from the construction site. ~ are man)' ways to II(:compl ish this and some are 
described below: 

• Vtgtcath'e Cover-For disturbed areas not subject to traffic, vegetation 
provides the most practical method of dust control (Ke Temporary Scedmg and 
Permanent Seeding and Planlinll). 

• Mulch (Including Gravel Mulcb)-Whcn properly applied, mulch offers II 

fast, effective means of con trolling dust (see Mulching). 

• SpraY-6n Adbffive--A5phalt CITIulsioru, latex emulsions, or resin in water can 
be sprayed onto mineral $Oil 10 prevent their blowing away (sec Chemical 
Stabi lization). 

• Calcium C hloride-Calcium chloride may be applied by mechanical spreader 
as loose, dry granules or Oakes at a rIIte that keeps Ihe surface moist but oot so 
high as to cause water pollution or plant damage. 

• Sprinkling- The site IDay be sprinkled until the surface is WC!. Sprinkling is 
especiall)' effcct;"e for dust control on haul roads and other traffie routes. 

• Stone--U5Cd 10 sllbili7~ construction roads; can also be effective for dust 
control. 

• Oarrien-A board fence . .... ind fenee, sediment fence, Of similar barrier can 
control air cwrents and blowing soil. All of these fences are nonnal ly 
consuucted of wood and they prcverll erosion by obstrucling thc: wind ~ the 
llround and pre,'eming the soil from blo ..... ing offsite . 

Barriers can be part of long·term dust control stralegy in arid and semiarid areas; 
however, they are 1101 a substi lule for permanent stabiLiZlllion. A wind barrier 
generall), protects toi l do .... nward for a distance of 10 times thc: height of the 
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barrier. Perennial grass and stands of existing trees may also serve as wind 
barriers. 

I When lind Where to Use It 

The above measures for dust control should be used when open dry areas of soi l are 
anticipated on the site. Clearing and grading activities create the opponunity for large 
amounts of dust to be bloWTI, therefore, one or several dust control measures should be 
considered prior to clearing and grading. One should also note that many of the waler 
erosion control measures indirectly prevent wind erosion. 

As the distance across bare soil increases, wind erosion bet:omes more and more severe. In 
arid and semiarid regions where rainfall is insufficiem 10 establish vegetative cover, 
mulching may be used to conserve moisture, prevent surface crusting, .ooute runoff and 
erosion, and help establish vegetation. It is a critical treatment on sites with erosive slopes. 

I What to Con$ider I 
The direction of the prevailing winds and careful planning of clearing activities are important 
considerations. As a slandard pntCtice, any exposed area should be stabilized usi ng 
vegetation to pte\ltnt both wind and waler erosion. If your site is located in an arid or 
semiarid area, you may wish to contact the USDA Soil Conservation Service representative 
in your area or the appropriate Statellocal government agency for additional infonnation . 

.... dvaol.gtS of Dust Coolrol 

• Reduces movement of soil 10 otrsite areas 

Dil-advaotajltS of DUf t Coo trot 

• EKcessive sprinkling may result in non-stonn walet discharges from the site 
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Earth Dike 

I Whil Is II I 
An eanh dike is a ridge or ridge and channel combination used 10 protecl work areas from 
upslope runoffand 10 divert sediment· lackn .... ter to appropriaU' tnpS or stable oulU:lS. The 
dike consislS of compacted soil and stone, riprop, or vegetation to stabilize the ehannel . 

I When ud Wbur 10 Un It 

Earth dikes an: used in construction areas 10 control erosion, sedimentation. or nood damage. 
Eanh dikes can be used in the following situations: 

• Above di srurbed existing slopes and abo\'e cut or fill slopes 10 prevent runoff 
over the slope 

• Across unprolt-eted siopc;s, as slope ~ to reduce slope: length 

• ~Iow slopes 10 di,·ert o:lI(:eSS nmoffto stabi lized OIIllel$ 

• To divert sediment laden waler to sediment uaps 
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• At 00- near the perimetCT of the constnactiQII area to keep sediment from leaving 
the site 

• Above disturbed areas before stabilization to prevent erosion and maintain 
acceptable working conditions 

• Temporary diversions may also serve as sediment traps when the site has been 
overexcavated on a flat grade or in conjunction with a sediment fence. 

I Whit to Consider I 
Despite an earth dike 's simplicity, improJlCl'design can limit its effectiveness; therefore. the 
Stale or local requiranenu should be consulted. Some gcnentI considerations include proper 
compaction of the earth dike, approprilte location to divert the intercepted IUllOff, and 
properly design ridge height and thicWsses. Earth dikes should be constructed Ilong a 
positive grade. l'hcre should be no dips or low points in an earth dike where the stoon .... 1I.ter 
will collect (other than the discharge point). Also, the intercepted runoff from disturbed 
areas should be diverted to a sediment-trapping device. Ruoofffrom undisturbed areas call 
be channeled to an existing swale or to a level spreader. Stabilization for the dike and flow 
channel of the drainage swalc should be accomplished as soon as possible. Stabili:allion 
materials can include vegetation or Stone/riprap. 

Adv • • t.," of •• Earth Bib 

• Can be CQnSIluctcd. from materials Md equipment ",hich In: tyPically l iready prem1t 
on • conS1rUl:t1Ofl IlIe 

Disad .... t.ta or • • E. rt h Dikf 

• frequent inspection and maintenance required 
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Drainage Swaie 

[ Wbat I, It I 
A drainage swale is a channel witha lining ofvegetatioo, riprap, concrde, or other material. 
It is CQIlStrucied by excavating a channel aDd applying the appropriate sUlbilization. 

.. ~..­---... "'· .. ..--'~r~~ 
I ~ ~ : 

[ When and Where to Use It 

_._, 
7 
I 

-.,;; -

A drainage swale applies when runnff is 10 be conveyed without causing erosion. Dminage 
swales can be used 10 convey runoff from the bottom or top of 8 slope. Drainage s ..... ales 
accomplish this by inlercepting and diverting the flow 10 a suitable outlet. For , ,,,"ales 
draining a disturbed area, the outlet can be to a sediment trappinS device prior 10 its rele&SC. 

I Wbat to Coruidu I 
Since design flows, channel linings, and appropriate outlet devices will IlC"Cd to be 
considered, consul t your State's requirements on such erosion control measures prior to 
OOIlSU1Icting a drainage S\\--ale. General considerations include: 
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• 

• 

• 

• 

• Diven the imucepted runoff to an appropriate outlet. 

• The swale should be lined using geote1l:tiles, grass, sod, riprap, asphalt, or 
concrete. The selection of the liner is dependent upon the volume lind the 
velocity of the anticipated runoff. 

• The s .... '3.Ie should have a positive grade. There should be no dips or low points 
in the swaJe where the storm water will collect. 

Adullta," or. Drainage Swale 

Excavation of swale can be easily performed with earth moving equipmenl 

Can transport large volumes of ron off 

Disadvantages ofa Drainage Swale 

Stabil ization and design costs can make construction expensive 

Use is restricted to areas with relatively nat slopes 



!nttrctptor Dik" a nd S .... l" 

I What Arc They I 
Imm:cptor dikes (ridges of compacted soil) and swales (eJ[cavated dclRS$ions) are usro to 
ktc:p ups10pe runoff from cro.ssina areas when: there is a high risk of m»ion. They reduce: 
tbe amount and $peed of flow and then guide it to a stabilittd outfal l (point of discharge) or 
sedimeru !Yapping IIlU (see sections on Sediment Traps and Tempomry Sedimerll Basins). 
Intcroeptor dikes and sw.les di\-ert runoff using a combination of earth dike and vegetated 
swalc. Runoff is channeled ..... '8.y from locations where !here is a hiah risk of erosion by 
placing. diversion dike Of swale al the lop of a sloping disturbed area. Dikes and swales 
also collc:et overland flow, changing il inlD concentraled I1ows. lntattptor dikes and $\\,ues 
can be either temporary or permanenl Sionn water control structures . 

rumQII&L ceP'HrCJ1QM 

...... F cerU!ireIlQ!! 

I When and Whtrc 10 Use TbclII 

InlCfCeplOr dikcs and swales Ill: senenlly built aroUDd the perimeter ofa consuuclion site 
before any major soil diSlurbinS activity takcs place. Temporary dikes or 5",7IIes may also 
be used 10 protect exi$linS buildings; areas, such as stockpiles; or other small aJQS that have 
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not yet been fully stabilized. When constructed along the upslQpc perimeter of a disturbed 
Qr high- risk area (though 001 ne.:cssarily all the way around il), dikes Qr swales prevent 
mnoff fmm uphill areas from em5sin~ the unprotected slQpe. Temporary dikes Qr sv.a!cs 
constructed on the OOWII slQpe side of the disturbed or high-risk area will prevent runoff that 
contains sediment from leaving the site bef~ sediment is removed. For shon slopes, adike 
or swale at the top oflhe slope reduct'S tile amount of runoff reaching the: disturbed area For 
longer slopes, scveral dikes or swales are placed across the: s.Iope 81 intervals. This prlICtice 
reduces tlx: amounl of runoff thai. ~ulatcs on the face of the slope and carries the runoff 
safely down tlx: slope. [n all cases, runoff is guided to a sediment napping area or a 
stabilized outfall bef(ll'C release. 

I Whu to CODsid r r I 
Temporary dikes and swales an: used in areas of o\'erland flow; if lhey remain in place 
longer than I S days, they should be stabi1i~. Runoifehannc[ed by a dike or s .. -ale should 
be directed 10 1\0 adequate sedirnmt trapping area or stabilized outfall. Can: should be taken 
10 provide enough slope for drainage bUI not too much slope to cause erosion due to high 
runoff flow speed. Temporary interceptor dikes and s .. -ales may remain in place as long as 
12 \0 18 mooths (",-jth proper slabilizatioo) or be rebuilt at the end of each day 's activities. 
Dikes or swales should remain in place until the area they were built to protect is 
permanently stabilized. Interceptor dikes and swales can be pennanenl controls. However, 
pcrmarJent coolrOls: should be designed to handle runoff after construction is complete; 
should be permanently stabi lized; and should be inspccttd and maintained on a regular basis . 
Temporary and permanent control measures should be inspected once each week on a regular 
schedule and after every storm. Repairs ncctSsaty to the dike and flow channel should be 
made promptly. 

Advalltalll!:l or '1luu plo r m kttll .. d S .... ~ 

• An simple and effective for thlllflClinl runoff.way from arCiI l ubje<:t10 erosioo 

• Can handle flows from larle Ihinale .. U iI 

• Are i",,"pens;"'C because they usc makria~ and equipment normilly round OII$iw: 

DiJadVI" tI Ka of '11t'l'ttplor Dika I " d S .... ~ 

• If constructed improperly, can callSC erosion and sediment tnlnSpOn since nows 
are concenU8ted 

• May cause problems 10 \~get.atioll growth if",'alcr flow is too fast 

• Require additi<Hl3.l maintmance, inspeetiQlU, and repairs 
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Temporary Stream Crossing 

I Wbat Is It 

A temporary stream crossing is a bridge or cuh'ert across a stream or watercourse for short­
tenn use by construction vehicles or heavy equipment. Vehicles moving over unprotected 
stceam hanks ,,;11 damage the bank, thereby releasing sediments and degrading the stream 
bank. A stream crossing provides a means for construction vchicles to cross streams or 
watercourses without moving sediment to streams, damaging the streambed or channel, or 
causing flooding. 

I Wben and Wbere to Un II 

A temporary stream crossing is used when heavy equipment should be moved from one side 
of a stream channclto another, or where Iight-duty construction vehicles have to cross the 
stream channel frequently for a short period of time. Temporary stream crossings should be 
constructed only when it is necessary 10 cross a stream and a pennanen! crossing is not yel 
constructed. 

• Bridges-Where avai lable materials and designs are adequate to bear the 
expected loadings, bridges are preferred as a temporary stream crossing. 

• Culvert~ulvens are the most common type of stream crossings and are 
relath'e1y easy to construct. A pipe, which is to can)" the flow, is laid into the 
channel and covered by gravel. 

I Wbat to Consider I 
When feasible, one should always attempt 10 minimi~e or el iminate the need to cross 
streams. Temporary stream crossings are a direct sourte of pollution; therefore, eve!), effort 
should be made to use an alternate method (e.g ., longer detour), when feasible. When it 
becomes necessary 10 cross a stream, a well planned approach will minimize the damage to 
the stream bank and reduce erosion. The design of temporary stream crossings requires 
knowledge of the design flows and other information; therefore, a professional engineer and 
specific State and local requirements should be collSllhed. State/local jurisdictions may 
require a separate pennit for temporary stream crossings; contact them directly to learn about 
their elQlCt requirements. 
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The specific loads md the stream conditions .... ill dictate what type of SlTeam crossing to 
employ. Bridges arc the preferred melhod to cross. stream as they provide the least 
obstruction to flows and fish migration. 

AGUAE 3 .13 TEIIoII'OItAItY ACCESS .... OGf: 
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Advant",a ofa TUl.por:ary Stream C~nt: 

• Bridges provide the leas, obstruction ~ flow and fish m,grluion and !he consuuction 
malCrial can be salvaged 

• Culvnu an: inexpensive and easily installed.uucturcs 

Dislodvanlat"'!l o r . Tf lllpor:ary Strea", Crouint: 

• Bridges an: expensh'e to design and install 

• Cul\.'eru cause greater di5t\ll'bancu during installation and removal 
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T~mpora..,. Storm Dr:ain DiHnM:m 

I Whalfs]tl 

A temporary Sf<:lm1 drain is a pipe' which m:lirects an ~)(isting Aorm drain system or Ot.Itfall 
channel 10 disclw'ge into a sediment tnlp or basin. 

I Wb~n and Wben 10 UK" I 
Use storm drain diversions 10 temporarily divert flow going to a permanenl oulfnll , This 
diverted flow should be directed 10 a sediment-trapping device. A temporary storm drain 
diversion should remain in place as long as the area draining to the storm sewer rem sins 
disturbed. Another method is 10 delay completion of the penn.anent outfall and instead using 
temporary diversions to. sediment trapping device before discharge. Finally, a sediment 
trap or basin can be ooll$lJUCted below a pcnnanenl stonn drain outfall. The basin would be 
designed 10 trap any sediment bcf~ fmal dischatge. 

I What to Consider I 
Since !he existing storm draining sy5tcms will be modified , careful consideration to piping 
configuration and resulting impact of instal ling a temponuy SlOrm drain diversion should be 
given. The temporary diversioll5 will also need to be moved, once the construction has 
eeased and it is nea:ssary to restore the original storm drainage systems. l1leJefore, 
appropriate restoration measures su<:h as flusJUng the storm drain prior to removal of the 
sediment uap Of basin, stabilizina the outfall, restora1ion of grade areas, etc. should be taken. 
ADd fir>a11y, the Stale or local rcquiremems should be COIUulled for detailed requirements. 

Ad"..ta,a or. Tcmpora., Storm Drai. Oivenion 

• ReqUITes linle maintenance once installed 

])IudvlDtaKcl ora Tempo .. ., Storm Drain Dh'cnlon 

• Disturbs Ui51ing 5torm dn,,".ge panel'1lll 
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I Wha t An Tbey I 
Pipe slope dmins reduce !he risk or erosion by discharging runoff lO mbi1i:tm areas. Made 
or flexible or rigid pipe. !hey carty concenl1lllcd runoff £rom the lOp 10 !he botlOm or a slope 
that lias already been damaged by erosion or is at high risk for erosion. They are also used 
10 drain saturated slopes that M \'e the potenl ial for soil slides. Pipe slope drains can be either 
temporary or pennanenl depending on !he method of ins lallation and material used. 

I Wbf n and WhEn to UN' T bem 

Pipe slope drains are used whene~'er il is necessary 10 convey "''aler down a slope without 
causing erosion. "They are especially effoctille befon: a slope has been stabilized or before 
permanent dTIIinage suucnues are ready for use . Pipe slope drains may be used with other 
devices, including diversion dikes or swales, sediment trlljls, and lellel spreaders (used 10 
spread out Slorm water runoffunifonnly over !be 5Ul'face of the ground), Temporary pipe 
slope Mins, usually flexible tubina; or conduit, may be installed prior 10 the construCtion of 
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pennanent dnlinaae struc= Pmnanent slope drains may be placed on or beneath the 
ground surface: pipes. sectional do~ pav<:d chutes, or clay tiles may be used. 

Paved chutes may be cO\'crcd .. ith a surface of concrete or other impcneuable material . 
Subsurface drains can be oonstrncted of concrete, PVC, clay til e. corrogated metal, or other 
pennanent material. 

I Whal 10 Consider 

The drain design shou ld be able to handle the volwne o ffiow. The inlets and outlets of a 
pipe slope drain should be stabilized. This means that a flared end seetion should be used 
at the entrance of the pipe. The soil around the pipe en trance should be fuJly compacted. 
The: lOtI at the discharge end of the pipe should be stabiliz.ed .. ith riprap (II combination of 
Large stones, cobbles, arx\ boulders). The ripnp should be placed along the bonom o f a 
swale which leads to • sediment trapping structure or another stabilized area. 

Pipe slope drains should be inspected on a regular sclKdule and after any major storm Be 
sure that tnc inlet from the pipe is properly insllllied to prevent bypassing the inlet and 
u~T(:uning the structure. If nC(:essary. install a headwall, riprap, or sandbags around the 
inlet. Check the outlet point for erosion and cheek the pipe for breaks or clogs. Install 
outlet protC(:tion if needed and promptly clear breab and clogs. 

Advallta,u of Pipe Slope Drain 

• Can ~ or eliminate erosion by InIlsporIing rvnolf down stttp slope-s or by 
draining saNnlled lIOils 

• Are euy to install and require linle nainlcn&nCe 

Di$adv ... la," or Pipe ~pe Drain. 

• Require thaI the ana di.5rurbed by the inmllallOll of !be drain should be suobiliud or 
11, too, will be subject to erosion 

• May dog during a large Slonn 
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Subsurflce Drains 

I What A~ They I 
A subsurface drain is a perforated pipe or conduit placed beneath the surface oflhe ground 
at a designed depth and grade. It is used to drnin an area by lowering the water table . A high 
water table can saturate soils and prevent thc: growth of certain types of vegetation. Sat\lrTl.ted 
soils on slopes "'ill sometimes "slip~ dO"'ll the hill. Installing subsurface drains can help 
prevent lhe~ problems. 
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! When a nd Wbnc to Vie Them 

T1Iere an: (WO Iypes of subsurfllU drains: relief drains and interceptor dlllins. Relief drains 
an: used to ~lIler IIIl area ",Me the "'liter table is high. They may be placal in a gridiron, 
herringbone, or random panem. In\O"1:q)lOr drail\3 are usallO remove water where sloping 
soils arc ucess;,"el)" wet or subj«t 10 slippage. ~y are usually placed as single pipes 
instead of in patterns. GenenJly. subsurface drail\3 are suitable only in areas where the soil 
is deep enough for proper insuJlation. 1lIe)' an: 001 ~onunended where they pass under 
heavy ,·ehide erosslni'. 

I Wbat to Coosider I 
Drail15 should be place so that tree TOOlS will oot interfere with drainage pipes. The drain 
design should be adequate to llandle the volume of flow. Areas disturbed by the installation 
of a drain should be stabilized or they. too, will be subject to erosion. The soil layer must 
be deep enough to allow proper installation. 

Backfill immediately al\er the pipe is pillee. Material used for backfill should be open 
granulilf soil that IS highly ptnneable. The outlet should be stabil ized and should direct 
sediment-laden stonn Wilier ronoff to a sediment trapping $\rucrure or another stabilized area. 

InSpecl subsurface drains On a re&ular scbedule and check for evidence of pipe breaks or 
clogging by sediment. debris, or uec: TOOts. Remove blockage immediately, replace any 
broken sections, and re$tabilize the surface. If the blockage is from tre!' roots, it may be 
necessary to relocate the drain. Chccl:; inlets and outlets for sediment or debris. Remove and 
dispose of these materials properly. 

A.d .... lllaC .. 01 S"b",rfacc Draio. 

• Provide an errectiv~ mtthod for nabilizin& weI slopmc soils 

• An an errecli~ "'''y 10 Iowet the ..... ter 1Ab1,. 

Dind .... !alts Or S. MurfUt DniD$ 

• May be P!ell'ed and t10Ucd by trft roolS 

• Should nOt be installed under heayy vdl1clc crossings 

• COIl more than sunact drains because of the npcn= of exe ...... tion for ill$uliuion 
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Silt Fence 

[ Wbatbit I 
A silt felloCe. also called a "filter fence," is a temporary measure for sed imentation control. 
It usually consists of posts wi th filter fabric s~tc.bed 1ICn»S the posts and sometimes with 
a wire suppon fence. lbc lower edge of the fence is \·ertically trenched and eO\'ered by 
backfill. A silt fence is used in small dnlinage areas to detain sediment. These fences are 
most effective where there is o\-erland flow (runofflhal. flows over the surf~ of the groWld 
3..'1 a thin, even layer) or in minor swales or drainageways. They prevent sediment from 
entering rttciving Wl\leB. Si lt fences arc also used to catch wiDd blown sand and to create 
an anchor for sand dune creation. Aside from the traditional wooden post and filter fabric 
mcthnd, there arc several variations of silt fence installation including silt fence which can 
be pun:hased with pockets presc:wn to accept use ofstccl fcnce posts. 

&tens"" ot tlbrlt ~ wir, 
inlO tf>t u.nc:t'I 

FIGURE 3.17 SIlT fENCE DETAIlS 
t~'" If ..... StM, of Not1h CWoIiN. 1"; 
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t When and Where to U,e II 

A silt fence should be installed prior 10 major soil disturbance in the drainage area. The 
fence should be placed across the bollom of a slope along a line of uniform elevation 
(perpendicular 10 the dir«tion of flow). It can be used at the outer boundary of the W(\rk 
area. However, the fence does not have 10 surround the work area completely. In addition, 
a silt fence is effective wilen: sheet and rill erosion may be a problem. Silt fences should not 
be constructed in streams or swales. 

t Whitt to Consider I 
A silt fence is [l()( appropriate for controlling runoff from a large area. This type of fence can 
be more effective than a straw bale barrier if properly installed and maintained. It may be 
used in combination with olller erosion and sediment practices. 

The effective life span for a silt fence depends upon the material of construction and 
maintenance. The fence requires frequent inspection and prompt mainlenance to maintain 
ils effectiveness. Inspect the fence aftereach rainfall. Check for areas where nmoff eroded 
a chanru:1 beneath the fence. or where the fence was caused to sag or collapse by ruooff 
flowing over the lOp. Remove and properly dispose of sediment when it is one-third 10 one­
h.alf the height of the fence or after each slOrm. 

AdV2ntal" of a Si lt F~II~e 

• Removes sediments lind prevents downstream damage from sediment deposits 

• Reduces the speed of runoff flow 

• Minimal de;oring and grubbillg required for installation 

• Inexpensive 

» .. ad .... tal;l:C5 or a Sill l'tll u 

• May result in failUr<! from improper choice of port size in the filter fabric or improper 
irutallation 

• Should not be used ill sueams 

• b only appropriate for small drainage areas with overland flow 

• Frequent inspection and maintenance is neceswy 10 ensure effectiveness 
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GraH:1 or Stone Filter Berm 

I Wbatblt 

A gravel or stone filter berm is a temporary ridge oonSlIUCted of loose gravel, stone, or 
crushed roclr::. It slows and fi lters flow, diverting it from an exposed traffic area. Diversions 
constructed of compacted soil may be used where there will be lime or no construction traffic 
within the righl-<lf-way. They are also used for directing runoff from the righl-<lf-way to a 
stabi lized outlet. 

fJ;lIIE 3.18 TYPICAl. GRAVEt FI.1B111Eff1t 
~ IoomCo=,,,,.aMo ofYirgfto. 19801 

I When and Wbere to UJe it 

This method is appropriate where roads and other rights-of-'way under eonstroction should 
accommodate vehicular traffic. Berms are meant for use in areas with gentle slopes. lbey 
may also be used al traffic areas with in the oonstruction site. 

I What to Consider I 
Senn material should be well graded gravel or crushed roclr::. The spacing of the berms will 
depend on the steepness of the slope: berms should be placed closer together as the slope 
increases. lbe diversion should be inspected regularly after cact. rainfall , or if breached by 
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collstroction Qr other vehicles. All needed repairs should be performed immediatel y. 
Accumulated sediment sbould be removed and properly disposed of and the filter material 
replaced, as ne.:essary. 

AdvantllllQ ofa Granl or Slone Hlter Berm 

• Is II very efficient method of sediment CQfItrol 

• Reduces the speed o f runoff flow 

Disadv2111agH ofa Gn ... el or Sf ODe Filler Berm 

• Is more expensive than methods that USc onsitc materials 

• Has a very limited life span 

• Can be difficull to maintain because of clogging from mud and soil on vehicle lires 
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Storm Dniu luln ProlrdioD 

IWbalhlt [ 

Storm drain inlet protection is 11 filtering measure pl~d around any inlet or drain 10 trap 
sediment. lbis mn:han.ism pre\'ents the sedimetlt from entering inlet structures. 
Additionally, it serves to prevent the silting-in of inlets, storm drainage systems, or receiving 
channels. Inlet protection may be composed of gra\'el and slOne with a win: mesh filler , 
block and gravel, filler fabric, or sod. 

<_._ 0.0'" __ _ 

---

j Wbn and Wbcu to Un It 

This type of proo.:ction is appropriate for sm.a.J.1 drainage areas wben: storm drain inlets will 
be ready for use before final stabilization. Storm drain inlet proteCtion is also used where 
a pmnanent storm drain structure is being constructed onsitt. StBw bales are oot 
recommended for this pwpose. Filler fabric is used for inlet protection when storm water 
flows are relatively small with low velocities. lbis pnctiee cannot be used where inlets life 
paved because the filter fabric should be staked. Block and gra\'C1 filters can be used wbere 
velocities are higher. Gravel and mesh filten can be used where flows an: higher and 5Ubje<:t 
to disturbanee by site tnffic . Sod inlet filters are generally used wbere sediments in the 
storm water runoff are low. 
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I What to Con!idn 

Storm drain inlet protectioo is not meant for use in drainage areas ex~eding 1 acre or for 
large concentrated storm water flo .... 'S. Installation of this measure should lake place before 
any soil disturbance in the drainage area. The type of malerial used will depend on site 
conditions and the size of the drainage area. Wet protection should be used in combination 
with other measures, such as small impoundments or sediments traps, to pmvide more 
effective sediment removal. ]n1et protection structures should be inspected regularly, 
especially after a rainstorm. Repairs and silt removal should be performed as necessary. 
Storm drain inlet protection structures should be removed only after the disturbed areas are 
completely stabilized. 

Advantages of Storm D .. i~ Inlet Prot",,!ion 

• I>revents clogging of existing Slono drainage systems and the siltatinn of re«iving 
waters 

• Red~s the ;unount of:;ediment leaving the site 

D;,advanlag" " f Storm DraiD laid Prot«lioB 

• May be difficult 10 remove collected sediment 

• May eauS( erosion elS(wbere if clogging occurs 

• Is practical only ferr low sedimeDt, low volume flows (disturbed areas less than one 
acre) 
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SrdilP~nl Trap 

I Wblll b It 

A sedirnmllnlp is fonned by excavating a pond or b) placing M earthen ~mbanlmlellt across 
a low area or drainag~ s" a1c. An outlet or spilh"'lIY is COIlSlructed using large stones or 
ag~gate to slow the Tl:lease of nmolT. ll1e trap retains the runoff long enQush 10 Bliow 
most oflhe silt 10 settle 01,11. 
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I When and Where to Use It 

A tempornry sediment trap may be II5ed in conjWICtion with other lemJXlfary measures, sucll 
liS gravel construction entnmces, vehicle wash areas, slope drains, diversion dikes and 
swales, or diversion channels. 

I Whyl 10 Con~ider r 

Sediment traps are suitable for small drainage areas, usually no more than 10 acres. The trap 
should be large enough to allow the sediments to senie and should have a capacity \0 store 
the collected sediment until it is removed. The volume of storage required depends upon the 
amount and intensity of expected rainfall and on estimated quantities of sediment in the 
storm water n.moff. Check your Pennilto see ifi l specifies a minimum storage volume for 
sediment frapS . 

The effective life of a sediment trap depends upon adequate maintenance. The trap should 
be readily accessible for periodic maintenance and sediment removal. Traps should be 
inspected after each rainfall and cleaned vvhen no more than half the design volume has been 
tilled with collected sediment. The trap should remain in operation and be properly 
mainlained until the site area is permanently stabilized by vegetation and/or when permanent 
Stnlctures are in place. 

AdnntagfS or . T~mpo .. ry Sediment T ra p 

• Protects do"'llSlrnm areas from clogging or damage due IQ sediment deposits 

• Is inexpensi>'e and simpic to install 

• Can simplify the dcsign process by tnlpping sedimcnt al specific SpolS Qnsile 

Disad¥alliages li r a Tempora ry Sedhnenl Trap 

• Is suitable only (()f a limited area 

• Is effeclive only if properly maintained 

• Wi ll not ~move vtI)' fine sillS and clays 
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Ttmponry Stdimeal Buia 

I Whlliis It I 
A Ic:mporary sediment basin is II. setting pood "'ith II. eOlllrolled stonn water release structure 
used 10 collect and store sediment produced by construclion activities. A sediment basin can 
be constructed by excavation and/or by placing an earthen embankment across a low area or 
drainage swale. Sediment basins can be designed to mainlllin a pennanent pool or 10 drain 
completely dry. The basin detains sediment-laden runoff from larger drainage areas long 
ennugh to allow most of the sediment to settle out. 

The pond has a riser and pipe outlet with a gravel outlet or spillway 10 slow the release of 

runoff and provide some sediment filtration. By removing sediment, !he basin helps ptevent 
clogging of offsile conveyarn:e syslems and sediment-loading of receiving waterways. In 
this way, tlle basin helps prevenl destruetion ofv .. alerway habitats. 

-, ... 

Plan View 

MI_.t~,_ 

~-:"=.,;>;;:;:- ~ .-s .... oog .. .... .. _ ..... ...... 
Cro .. Sect ion 

ftGUR£ 3 .2 1 TEMPORARV SEDIMENT aASlN 
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I When a nd Where to U! e It 

A temporary sediment basin should be installed before clearing and grading is undertaken. 
It should not be built on an embankment in an active stream. The creation of a darn in such 
a site may result in the destruction of aquatic habitats. Dam failure can also result in 
flooding. A temporary sediment basin should be located only if there is sufficient space and 
appropriate topography. The basin should be made large enough to handle the maximum 
expa:ted amount of site drainage. Fencingllround the basin may be necessary for safety or 
vandalism reasons. 

A temporary sed iment basin used in combination with other control measures, such lIS 
seeding or mulching, is espa:ially effective for removing sediments. 

I What to CODsidu I 
Temporary sediment basins are usual ly designed for disturbed areas larger that 5 acres. The 
pond should be large enough to hold nmoff long enough for sediment to settle. Sufficient 
space should be allowed for collected sodiments. Check the requirements of your pennit to 
see if there is a minimum storage requirement for sediment basilL'i. The useful life of a 
temporary sediment basin is dependent upon adequate maintenance. 

Sediment !rapping efficiency is improved by providing the maximum surface area possible. 
Becauo;e fmer silts may not settle out completely, additional erosion control measures should 
be used to minimize release of fine sill. RUI"IOff should enter !he basin as far from the outlet 
as possible 10 provide maximum retention time. 

Sediment basins should be readily accessible for maintenance and sediment removal. They 
should be inspected after each rainfall and be cleaned out when about half the volume has 
been filled with sediment. The sediment basin should remain in operation IIlld be properly 
maintained unti l the site area. is pennanently stabil ized by vegetation and/or when permanent 
$tructures are in place. The embankment fonning the sedimentation pool should be well 
compacted and stabilized y,;th vegetation. If the pond is located ncar a residential area, it is 
recommended for safety reasons that a sign be posted and thai the area be secured by a fence. 
A well built temporary sediment basin that is large eoough 10 handle the post constroction 
runoff volume may later be converted to use !IS a permanent storm waler management 
structure. 

The sediment basins outlet pipe and spill WIly should be designed by an engineer based upon 
an analysis of the ex~ted runoff flow rates from the site. Consult your Stlltc/local 
requirements to determine the frequency oflhe stonn for which the outlet must be designed. 
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EPA BASEUNE GENERAL PERMIT REQUIREMENTS 

Sediment Basin RequiNmlcnts 

Part IV.D.2.a.(2).(a). 

For common drainage locations that serve an area with 10 or more disturbed Beres at one time, a 
IC:mponry (<)I" permanent) sediment basin providing 3,600 cubic fee! of storage per acre drai~, 
or equivalent CQIltrQl measures, shan be pl"Qvided where attainable IIntil final stabilization of the 
si te. The 3.600 cubic feet of storage area per Bere drained does not apply to flows from offsite 
areas and flows from onsite areas that ""' either undistuJt..,d or have undergone final stabilization 
where such flows are diverted around the sediment basin. F(I" drainage locations which serve 10 
or more diSlUrbe<.i acres at OIl<.' time and where a temporary sediment ba;in providing 3,600 cllbic 
reet of storage per acre drained, Of equivalent oontrQIs is IIOt anainable, sediment traps. silt f.ncc~ 
or equivalent sediment controls are required for all s id.slope and downslope boundaries of Ih. 
construction aKa. 

AdnDlages ora Temporary Sediment Sasln 

0 Pro!:ects downslrC3III areas from clogpnS Or damage due 10 sediment deposits 
generated during construction activities 

0 Can trap smaller sediment particles than sediment traps can because oflhe longer 
detention time 

0 Can be com·erted \(J a permanenl stoon water deteotion structure, once eonstru<;tion is 
compl<cte 

Di u d vaa tages of a Temporary Stdimeqt Ba,i. 

0 15 generally suitable for small areas 

0 Requires regular maintenance and cleaning 

0 Will not remo,·e very fi ... silts and clays unless used in conjunction with other 
measures 

0 Is a more expensive way to remove sedimcnttban several olher methods 

0 Requires carefu l adherence to safety practices since ponds are .mactive to chi ldren 

82 



Outlet Protecction 

Outlet proteclion reduces !he: speed of concentrated stonn waler flows and therefore il 
reduces erosion or scouring at SIOnn water outlcts and p.l"ed channel sections. In addi lion, 
outlet protection lowers the potential for do .. nstream erosion. This type Ofprolec1ion can 
he achic"ed through II variety of teChniques, induding :;tone or riprap, eollttete aprons, 
paved sections and smling basins installed below the storm drain outlet. 

~l !lII'!!!!\_ --
ROVIIIi J .ll l'VI'ICAL DETAILS f OR IIOCIl OUTLET 

I'IIOT'lCllON 
_~_S_oI_C .. _. ' ••• 1 
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I Wb~n and Wben to Ufe It 

Outlet protection should be installed at al l pipe, interceptor dike, swale, or ch3.Mel section 
outlets where the velocity of flow may cause erosion at the pipe outlet IIl1d in the receiving 
channel. Outlet protection should abo be used at outlets where the ve locity of flow allhe 
design capacity may resu lt in plunge pools (small permanent pools located at the inlctto or 
the outfall from B.M.P.'s). Outlet protection should be installed early during construction 
activities, but may be added at any time, as noo-ssary. 

I Whit t o COll51du I 
Tbe exit velocity of the ruoofT as itlea,·es the outlet protection structure should be reduced 
10 levels that minimi7.e erosion. Outlet protection should be inspected on a regular sclle:dule 
10 look for erosion and scouring. Repain should be made promplly. 

Adnatllfl:ts of Outlet ProlHtioD 

• Provides, with ripnp. line apron (the most COIOmOn ()Utlet pr(MC(:tion),. relatively low 
WSi method that Cln be instan~ easily on mosi l ;les 

• Removes sc.dimcnt in addition to reducing flow speed 

• Can be u$ed.1 most out~ wbere tbe flow speed is high 

• Is an inexpensive bul effective measure 

• Requires less maint~ than many 0Ibcr measures 

Diu.d .... !2C" oro.tlet Prottc"lioa 

• May be WlSightly 

• May "USC problems in mnoving sediment (without removin, and repJacin, the outlet 
proceclion SlruCllIR' iIKi!) 

• May require frequcnt m.intenance for rock oulicts with high v~locily flows 
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eked, Dams 

I Whal An They I 
A check dam is a small, temporary or permanent dam constructed across a drainage ditch, 
sv.-aJe, orchannello lower the speed of concentrated 110"''5. Reduced runoff speed reduces 
erosion and gullying in the channel and allows sediments to settle out . 

• - ... « ... 

.... " .. 
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I Wben _lid When' to U" Tbem 

A chet:k dam should be installed in steeply sloped swales, or in swales where adequate 
vegebtion cannot be eSUlblishcd. A check dam may be built from logs. stone, or pea gravel­
filled sandbags. 

I Wbat to Consid er 

Check dams should be ~ only in small open channels which "ill not be ovenopped by 
now once the dams are eonsidered. 1lJe dams should not be placed in streamS (iJnless 
approved by appropriate Stale authorities). The center section of the clIe<:k dam should be 
10\\-"f:r than the edlld. Dams shollid be sp¥«I so that the lOt of the: upstream dam is at the 
same el~ation as the lOp of the dov.'US\rt3Jn dam. 

After each significant rainfall, check dams should be inspected for ei.liment and debris 
accumulation. Sedimrnt should be remo,·ed when it reaches one half the original dam 

height . Check for erosion at edges and repair promptly lIS required . After construction is 
complete, al l stOIlt and ripmp shollid be removed if vegetative erosion control s will be ~ 
lIS a permanent erosion control m~asure. It will be important to know the expected erosion 
rates and runoff now rate for the sw&le in which this mellSllll: is to be iOSbUed. Conbcl the 
SlateilocaJ storm water program aiency or a licensed engineer for assistance in designing this 
measure . 

Ad"a,"_,,,,, of Clleck Da"", 

• A~ inexpensi~c and easy 10 install 

• May toe used permanently ifdcsigned properly 

• AlLow a high proportlOD of sediment in the runofTto senle oot 

• Reduce yelocily and may pro~ide _ion of the "'"Iter 

• May be used ... 1Itre it is not possible 10 diyert the flow or oillcrwisc 5t1bi lizc tlte: 
channd 

m ,adnll'IIH ofCbeck Dam, 

• May kill $"'55 linings in channtls if the water leycl remains high after" •• int or if 
there i$ SIgnificant se<;iillltlllalion 

• Reduce the hydraulic e&pKity orthe channel 

• May create lu.bulenu which tr-oMS the channe! banks 
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SUrfliCI Roughening 

[ What Is It I 
Surface roughening is a temporary erosion control pnctiee. The soil surface is roughened 
by the creation ofhoril.Ontal grooves, depressiOlls, OJ steps that run parallel to the contour 
oflhe land. Slopes that are not line-&flIded and that are left in a roughened condition can 
olso con1J()1 erosion. Surface roughening reduces the speed of runoff, increase inti ltration, 
and traps sediment. Surface roughening also helps establish vegetative cover by reducing 
runoff"velocity and giving s«d an opportunity to take hold and grow. 

-

-..-- .. _ .. . . " .......... 
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I Wbcn a nd Wbcu to UK II 

Surfacc roughening is appropriate for all slopes. To slow erosion. roughening should be 
done as soon as possible after the vcSctalion has been removed from the slope. Roughening 
can be used with both seeding and planting and tcmporllly mulching 10 stabili7..e an area. For 
steeper slopes and slopes that will be left roughened for longer periods of time, a 
combination of surface roughening and vegetation is 8pprOpriate. SUJface rougtlening should 
be performed immediately after grading activities have ceased (temporarily or permanently) 
manarea. 

I Wllat to COllllidu 

Differmt methods can be used 10 roue.hen the soil surface on slopes. They include Stair·step 
gading, grooving (using disQ, spring haml~'S, or teeth on a front-md loader), and tracking 
(driving a CRtwler IIlICtor up and down a slope, leaving the cleal imprints parallel \0 the slope 
contour). The selection ofan applopiate method depends on the gmde of the slope, mo~;ng 
requir<:ments after vegetative cover is establi!llcd, whether the slope was formed by cuning 
or filling , and type of equipment available. 

Cut slopes with a grad ient steeper !han 3: I btll les! than 2: I should be stair-step graded or 
groove cut. Stair-slep grading worb well with soils containing Large amounts of small rock . 
Each step catches material discarded from above and provides a level site where vegetation 
can grow. Stairs should be ~ide mough 10 work with standard earth moving equipment. 
Grooving can be done by any implement that can be safely operated on the slope, including 
those described above. Grooves should not be less than 3 inches deep nor mo~ than IS 
inches apart. Fill slopes with a gnldienl steeper than 3:1 but less than 2' 1 should be 
compacted every 9 inches of depth. The face of the slope should consist of loose. 
uncompaeted fiJI 4 to 6 inches deep thaI can be left rough or can be gtOO\'ed as described 
above. if necessary. 

Any CUI or filled slope that will be mowed should have a gradient less than 3:1 . Such a slope 
can be roughened with shallow grooves parallel to the slope contour by using nonna! tilling. 
Grooves should be close IOgcther (less than 10 inches) and DOt less than I inch deep. Any 
gradient with II slope greater than 2:1 should be stai r-stepped. 

II is important 10 avoid e:<cessivc ~ompacting of the soil surface, especially when tracking, 
because soil compaction inhibiu vege\;ltioo growth and eauses higher runoff speed. 
There fOr<:, it is best 10 limit roughening with tracked machinery 10 sandy soils thaI do not 
compact easily and \0 avoid tracking on clay soils. SUJfac:c roughened amu should be 
sceded as quickly as possible. AI50, regular inspections should be made of all swfaee 
roughc::Md areas. especially afl£r stornu. If rills, (small waten:ourscs that have steep sides 
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and are usually only a few inches deep) appear. they should be filled, graded again, and 
reseeded irnrnedialdy. Proper dust oontrol procedurt's should be followed when surface 
roughening. 

Advaal2l:" of Surface Rouglleaiag 

• Pro~~ ~ de,c of instant erosion protection for bare soil whIle vegetatIVe co~er i, 
being establi 

• Is inexpmsive and simpk for shorHerm erosion control 

DisadnDlaJ" of Sarface Rougllfaill& 

• Is of limited dfecti~entss in anything more than • gentle ram 

• Is only temporary; ifroughening is washed away in _ hury storm, the surface will 
ha~c 10 be re-roughcned and new seed I.id 
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GndieDI Terraces 

I Whal Are They I 
Gradient terraces ru-e earth embankments or ridgc-and-channels constructed along the face 
of a slope at regular intervals. Gradienl terraces are constructed al a posili,"c grade. They 
reduce erosion damage by capturing surface runoff and di!"C(:ling ill0 a slable outlet al a 
speed thai minimizes erosion. 

,",,"0 

____________ .....J 

FIGURE 3.26 GAAOIEHT TEAAACE 
IWaa/Wltlon 51"', ISUI 

I WbeD aDd ""bere 10 Ule Tbem 

Gradienl terraces are usually limited 10 usc on long, steep slopes with a water erosion 
problem, or wht:re il is anticipated that water erosion will be a problem. GradienllC!"l"lllCcs 
should no! be construCted on slopes with sandy or rocky soi ls. They will be effecth'e only 
where suitable runoff outlC"lS are or will be made available. 

I Wbat to In COIIstdn I 
Gradient terraces should be designed and inslal led according 10 a plan de1cTmined by an 
engineering survq' and layout. It is important thaI gradient temtCes are designed with 
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adequate outlets, such as It gnsscd waterway, vegetaled area, or tile outlet. In all cases, the 
outlet should dil'C(:t the runoff fl'Olll Ihe terrace system to a point when: the outflow will DOl 
C8\ISC erosion or other damage. Vegetative cover shouJll be used in the outlel ,,"heTe possible. 
The design elevation of tile water swface of the terrace should not be lower than the design 
ele,"lItion ofthc water surface in the outlet al their jWlClion, when bod! an: operating at desigll 
flow. TemlCC$ should he inspected resuhl1ly al least once a year and after major storms. 
Proper vegetation/stabiliution pBCllces should he followed while constructing these 
[eatlU"CS. 

Advn l"~ ... r C",dieal TerrK" 

• Red...,. runoff ~pceo.I and • ..:.t.I$e the diSlllnU of o'·crland runoff flow 

• Hold moistu~ better than do smooth slopes and min.mize sediment loI.ding of surface 

-" 
DUadvnllllai ... rC ..... dit.1 Ter,..,.ca 

• Mit s.gniflC .... ,I,r ilIctt.Ise ""l11d fill casu Inc! ClUte slough,", if excessh·c water 
infi Innes the so'\ 

• Arc no!. praclic.ll for sandy, steq:o, or shallow 1O.ls 
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Rigbl..flf-Entl')' Pro\'!sions 

A. Treat each and every citizen/property OWJlC1' with ~pect and decency. 

8 . When II citizen requests the name and/or identification number of any inspector, 
helshe is required to tell the citizen hislher first namt. last name, and lD number. 

C. Be a"entive to complaints and/or requests by citiuns, and take action on them, Of' 

refeT the penon(s) to the proper lIgC'ncies or individuals. 

O. BefOlle entering onto any pri~ property for the purpose of inspection, your City ID 
badge should be clearly displayed by being pinned or clipped to exterior clothing in 
a clearly visible manner. 

E. Introduction Speech: 

Hello, my name is . I am an inspector ",ith the Department of 
the City of Wichita. I am performing inspections regardi ng the discharge of stonn 
water from your property. I would like permission to inspect your storm water 
drainage facili ties (or sample storm water), 

F. C learly identify yourself by name, position and employer. Show the occupant or 
owner your Ci ty Identificati on. 

G. Attempt to ascertain whether the resident, builder, developer, ownerlmanagcr or other 
individual in charge of the property is present prior to beginning any inspection. 

H. Ascertain the rdationship of the individual \(> the structure. If the person is anyone 
other than the O\\fl'lef. lTIIIIIIIgu, builder, developer, job foreman or adult tenant, do IJ(){ 

enter the SlrUCIure fOi ~n inspection. leave yOW' card and attc:mpt 10 lind out when 
the person in charge might return 10 the premises. 

I. Clearly state the purpose of your visit: 

I. Why are you there? 
To discoVCl' and verify storm water dJ-aj~ or compliance with Best 
Management Practice SIandards 

J. Explain 10 Ihe indi vidual the inspection procedllK5. 

I. What are you going to bc doing? 

92 



K. If the person is the appropriate person in charge. ask for pennission to inSpecl. 
Permission must be given before entering tnc stnJc ture or private ponion of a 
business. 

L. If the indh'iduaJ refuses pcnnission to enler the premises for inspection or testing, the 
inspeclOr will politely thank the resident and lea"e the premises. Do !WI anemot entry 
or argllC with an), !!Oc99!l£1J1fivc 9f&l!papl. The inspector may inform the OC(:upant 
of the inspector's right to enter to inspect, and eXlLmlne records. Additionally. the 
inspector may inform the occupant ofhislhcr right to TUlI1eSlan adminiSbatiw search 
warranl, if access is denied. If then: 13 I refusal to permit entry, however, the 
inspector must leave the privale portion of the premises. 

M . Once entry has been denied, you may TUll1eSt that an adminiSl(ali\'e search .... 'lIlTlIll1 

be pr-eparm. Yau may make an exterior inspection of the premises which are in plain 
view and can be noted from public property. 

N. If the properly i5 unOC(:upied, and if the properly or StnlCtu.re is clearly marked with 
"No Trespassing" signs. you may proceed 10 make an ex terior inspection of the 
premises which are in plain view and can be noted from public properly. 

O. If the properly is vacant and is nol posted with 3 ''No Trespassing" sign, you may 
proceed to make an exterior inspeclion by walking around the property. 1 f however, 
there is a locked fence, or gate, you should nol attempt to open the gate or fence and 
should not climb the fence. You may make whatever e)(terior inspection from areas 
outside the fence, on publie popert}', or on adjoining privale properties where proper 
permission has been obtained. 

P. PrQte.I;IIOn of Private Property: 

Damage to private property must be avoided al all times. Great care 
should be cxadstd to Iwoid damage to yard, trees. bushes, fJoweJ"5. etc. 

Q. Unless sptCifically allowed by the Code of the City of Wichita or crm:rgency 
circwnstances e)(is\' all inspections are to be made during regular and usual business 
hOIlr3. 

R. All inspections shall be conducted ill a reasonable I11lI/Uler and be conc ludlld with a 
reasonable period of time. 

S. Inspections dlould beconducted only lIS are necessary to enforc.e the provisions of the 
City codes regard ing the discharge of storm water. 
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ED(on:cmeAI M KhlDisms 

l1Ie Ordinance genenllty provides for the following enforcemenl mechanisms: 

I. Criminal Penahy 
2. Slop Work Order 
J. Administrative Penalty 

l1Ic:se will generally apply as follo .... "ll: 

I. Criminal Penalty: 
A. Illegal Dumping 
B. Individual Building Sites 
C. Illegal Connections 
D. Subdivision developers on sites disturbing less than five acres 
E. City contractors and Utility Companies on sile! disturbing less than five 

K~ 

2. Stop Work. Orders: 
A. Individual Building Sites 
B. Subdivision de~elopers on sites disturbing less than fh·e acres 

3. Administrative Penalty: 
A. Subdivision developC"rs on siles disturbing five lIICre5 or more 
B. Subdivision developC"rs and eontrnctors with multiple Criminal Penalties 
C. Industrial Violations 
D. Individual building siles disturbing five (5) acres or more 
E. IIlcgal Connections 
f . City contractors and Utility Companies on sites disturbing five acres or 

~~ 

Tbc Ordinance also provides for some additional enfon:cment mechanisms tIw an 
implemented at the discretion oftbe Publie Work.s Director, including performance bonds 
and insurance requirements. 

The Criminal Penalty and Slop Work Order me<:hanisms will generally be the same as what 
City Inspce10D currently usc. Separate "Notice of V iolation" and "Citation" forms will be 
provid...:l by the Stonn Water Management Office, for use with this Ordinance. 
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IUrgal Dumpiog 

The 510rm Water Pollutioo Prevention Oniinaro<:e derIDeS permissible and illegal discharges. 
mega] dumping ()(:cutS any time a substance is dumped or discharged into a lake, drain, or 
storm se_r that is I"IOt a pennined discharge. These violations will ge-oemlly be found by 
citizen complaint or by field Cl"CW!i. 

The procedurl:S 10 be used in dealing with illegal dumping si tuations are as follows: 

I. Fill out a "I!I(:ident Report" fonn to dOCUJTlCnl the OCCWTence. 

2. Determine what the substance is. Call the Stonn Water Specialist, if 
necessary, for an analysis. Take pietures of the violation for later court 
doeumentatiOl1, if possible. 

3. Determine the responsible party, if possible. Should this not be possible, it 
may be necessary to do additional site monitoring in an effort 10 determine who 
is respoosible. If the party responsible cannot hi: determined, the situation 
should be called into the Storm Water Utility Field Olliu $0 !hat it can be 
c1eWKd up. 

4. Iflne responsible pany can be determined, issue a "Notice of Violalion" and 
send a copy to the Storm Water Management Office. On the "Notice of 
Violation ~, inform the responsible party that it is thei r duty 10 clean up the 
situation. Use judaemcnt on the amount of time you give them to complete 
this. A minimum time of24 hours and possibly tme to fOIlf days for larger 
infractions is rcconunended. Reinspect violatioo for complianu within five 
days of rl:medi.ation dale in the ~Notice of Violation" . 

5. If the responsible partycleans up the situation, this woukI end the enf~t 
&etivity but the site should be monitored periodically for any additional 
teQCCunence" A citation is 001 issued at this poin\. 

6. If the site is no( cleaned up or the responsible party fails to bring the propeny 
into compliance, a citation should be issued. Send Storm Water Management 
a copy of the citation. 

7. If necessary, call the Stonn Water Utility Field Office 10 have the situation 
cleaned up. Storm Water Utility will bill the responsi ble party. 

8. Complete the: "Inci<knt Report" fonn. Send 10 the Storm Water Management 
Office. 
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9. Monitor the site periodically 10 "'"!Ilch for any rwetUlTCnCes. If a reoccurrence 
OCCU1$, issue a citation immediately. 
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IlIrgal Connmions 

An illegal connection is defined as lilly connection 10 a slOrm sewer or outfall 10 a ditch or 
pond that discharges any prohibited substance. These connections can be reported by 
ci tizens or found by field employees. Typically, the work dealing with illegal conncctiQn, 
will be done by the Storm Water Management Office, the Storm Water Utili ty Field Office, 
the City_County Health Department, and the Storm Water Specialist. 

The process 10 use on illegal COMeeliODS is generally as follows: 

I. Report all illegal connections 10 the Storm Water Spedalist. 

2. The Storm Water Specialist will fill 001 the appropriate " Incident Report" and 
determine the nature of the substance being discharged as well as the 
responsible party. Pictures shall be taken for court documentation, if possible. 

3. If the substance is not a prohibited discharge, the investigation will end. 
Submit a completed ' ·III&ident Report" to the Storm Water Management Office. 

4. If the substance is determined 10 be a prohibited di scharge, the Storm Water 
Specialist will noti fy the Storm Water Management Office. lrthe substance 
is found to be a hazardous substance, the Storm Water Specialist will also 
nOlify the City-County Health Department immediately. 

5. The Storm Water Specialist will contact the owner, issue a "Notice of 
Violation", explain the problem, and $Ct a date by which we expect the 
connection 10 be eliminaled. If any subsequent clellll up is wananted, the time 
frame for that 10 be completed should be established in the "Notice of 
Violation". Use your judgement on the e.mount of time you give them. A 
minimum lime of24 hours and possibly several weeks for longer inftllctions 
is recommended. If deadlines are established in the "Notice of Vi oJ at ion", a 
~inspection mU51 be made within 5 days of said deadline . 

6. Follow the procedure as outlined for IndU5triai Violations on page 98. Take 
photogrophs of the violation for later use in Court, if nc:ceSSIIIY. 

7. If the clean up oftbe substance is not completed upon uinspection, call the 
Storm Water Utility Field Office 10 make arrangemenl$ \0 have the substance 
eleaned up. The SUlmI Waler Utility ... ill bill the responsible party for the cost 

of the clean up. 

8. When the situation is resolved, complete: the ~locident Report" and file it with 
the Storm W81er Matta&etTlWt Office. 
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Indu51rial Violati()D$ 

lbesc violations ""ill oe<:uc at industrial sites and will usually involve illegal COI\IJCCtiOll!'l or 
disclwges. Enforcement in this area will be the n"sponsibility of the Storm Water 
Management Office and the Storm Water Speci.alist, although either the Health Department, 
O.c.i., or the Storm Water Utility Office could receive the complaint or find the \·iolation. 

The procedures U) follow in dealing with indw;tria! violations is as follows: 

I. Report all possible violations 10 the Storm Water Specialist. 

2. The Stonn Water Specialist will detennine the responsible party and the nature 
of the substance being discharged. Fill out the " Incident Report". Take photos 
of the violation for court documentation, if possible. 

3. If the sub~tance is a pennissible discharge, terminate the investigation and 
complete the "Incident Report". Send the "Incident Report~ to the Storm 
Water Management Office. 

4. If the discharge constitutes an Ordinance violation, report it to the Storm Water 
Management Office. If the discharge is a hazardous material, also notify the 
City-County Health Department immediately for assistance. 

5. The Stonn Water Management Office will follow the process in the Ordinance 
for industrial violations. A "NOIice ofYiolalion" will be issued to the owner 
Slating whether or not aclean up will be nlIjuired and establishing deadlines for 
same. Reinspect within five days of deadline. 

6. If a dean-up is required but the owner refuses to do so, contact the SlOnn 
Water Utility Field Office 10 have \he situation cltaned up. lbc StOrm Water 
Utility Office wi ll bill \he responsible party for the enst of the c1ellll up. 

7. When the situation is resolved, the Stonn Water Management Office will 
complete the: " Incident Report". 
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Individual Building Sites 

Individual building sites must also comply "'ith the Stonn Water Management provisions. 
On these sites, the Office of Central Inspection pernonnd will be the front line inspectors. 
Remember that aLL construction sites are required to use BMP devices to prevent pollutarllS 
from entering storm sewers, drains, and streets. In addition, for constn.Jction that disrurbs 
five acres or more, the site must have its own State NPDES pennit and stonn water pollll1ion 
prevention plan, in which case all BMP devices must be as specified in said plan. 

inspection procedures al individual building sites should be as follows: 

I. Do not COnduCI NPDES inspections for 24 hours following II rain of 0.25 
inches or more. 

2. Examine the perimeter of the consllllcUon site. Detctmine if eroded soil or any 
other pollutant has entered into any storm sewer, drain. or street. If it has not, 
look to see if any BMP devices are presem at the site. If these devices are 
present and there is no evidence orany pollutant being discharged, no violalion 
has occurred, document and end the inspection. If pollutants have been 
discbarged and/or if BMP devices are not being used, a violation has occurred. 

3. Issue a "Notice of Violation" to the owner IIIId contractor immediately, with a 
copy to the Storm Water Management Office. Give them 48 bours to corne 
into compliance. Compliance wilJ be realized when effectjve BMP devices are 
installed to solve the problem. Reinspect the site ",ithin five days of any 
deadline established in tile "Notice of Violation" to determine compliance. 

4. If, using your judgement, the pollutants need to be cleaned up, the ''Notice of 
Violation" sball also slate II specific deadline for that to occur. Reinspect in 
accordance with paragraph 3., above. 

5. If a contractor or utility company fails to comply with the stipulation in any 
''Notice of Violation", a citation will be i~ued. A copy of the citation shall be 
sent to the Storm Water Management Office. Photographs should be takcn of 
all violations for later court dOCllinentation. 

6. Notify the Storm Water Utility Field Office if a clean up is needed. The Stonn 
Water Utility will bill the contractor or uti lity company for the cost of tile clean 

"p. 

7. If any particular contractor or utility company continues 10 violate the tcnDS 
and colldition of the Ordinance and receives multi ple citations (3 or more per 
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year), the administrative penalty process shall also apply. ContaCi the Stonn 
Water Management Office if that occurs. 

8. On individual building siles !hal disturb five acres or mQfC, !he 
owner/contractor is also subject to !he administrative penalty clause in the 
Ordinance. In a1llikclibood. this WQuld be invoked only in cases of repeat cd 
violations by the swoe owner/contractor. Also, on those sites, the si te is 
required to !lave a State NPDES pennit and a Stonn Water Pollution 
Prevention Plan(SWP3). When violations occur on these larger sites, the 
inspector should ask to see the pollution prevention plan and self-inspection 
reports. [[ these do not exist, additional violations have occurred for which a 
citations can be issued, after issuing the appropriate "Notice of Violation". 
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SUBDIVISIONS 

Inspection in subdivisions can be quite complicated due to the number of people in"olved. 
The Stonn Water Pollution Prevention OniirtaJlCt: generally outlines the various 
responsibilities lIS follows: 

I , Owner (Subdivider Of Developer): The owner is required to get a State NPDES 
pennit if the project will disnzrb five acres or more, and must prepare and 
implement a stonn water pollution prevention plan that would address overall 
construction in the subdivision as weI! as construction on illdi"idual lots. The 
owner is also responsible to insure that all those working in !he subdivision are 
familiar with the BMP requirements, the SWP3. and that they use BMP devices 
wberc called for. All contractors working on a pennined site are required to 
sign II cenification statement agreeing to comply with the OWllers plan. 

2. General Contractors - Individual Building Sites; Any contractor working on 
a building si te must always comply with the owner's stonn water pollution 
prevention plan, if one " 'lIS prepared, and install minimum BMP devices on 
site. Best management practice (BMP) devices must be effective. If the 
consl1UCtion disturbs five IICl'eS or more, the owner must obtain B State NPDES 
permit and prepare an individual storm water pollution prevention plan for that 
particular site. 

3. City Contractors: Often times, contractors working for the City will be 
involved in installing public infrastructure at the site. They must agree to 
comply with the o"'"tIer's storm "'"liter pollution prevention plan and, whcTf: 
applicable , utilize BMP's. City contrlK;lors may be required to obtain an 
individual SUIte NPDES permit and prepare a separate storm water polllltion 
prevenlion plan if the construction will disturb five aCTf:S or mOTf:. 

4. Utili ty Companies: Utility companies are often times involved in installing 
public infrastructure at the site. They must also agree to comply with the 
owners stonn water pollution prevention plan, where applicable, IIIld always 
utilize best management practices. They may also be required to obtain a State 
NPDES pennit and prepare a stonn "'"liter pollution prevention plan if the 
projCCt will disturb five acTf:S or more. 

Different people in the City's organizational structure ",ill be involved in the enforcement 
work at the subdivision. Usually, the first stage in subdivision development is the 
installation of streets aDd public utilities. Since the Office: of Central Inspection is noI 
involved at this point, primary enf=ent will be through the Public Works personnel 
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(Inspectors and Stonn Water ManagelJH:lll Slaff). 1be developer also bas a responsi bility 
10 insure that the work at this point complies with his NPDES pennit and stonn water 
pollution prevention plan, 

SUBDIVISION STREET AND UTILITY CONSTRUCTION 

Inspection procedures for street and utility construction will be a follows: 

L Do not conduct NPDES ins~tions for 24 bours following a rain of 0.25 
inches or more. 

2. Examine the perimeter of the construction site. Delennine if eroded soil or any 
otha pollutant has entered into any stonn sewer, drain, or Street. Detennine if 
BMP devices are present at the site. If BMP devices are not preselll or if the 
discharge of /I pollutant has occurred, /I violation exists. Photos of the violation 
should be taken for later court documentation. 

3. Issue a ''Notice: of Violation" 10 the contraclOr or utility company immediately, 
with a copy to the Storm Water Management Office:. Give them 48 hours to 
come into compliance. Compliance " i]l be realiud when BMI' devices are 
installed to solve the problem. 

4 . If, using your judgement, the pollulaIllS needs to be cleaned up, the ''Notice of 
Violation" shall also state II spet:ific deadline for tMtto occur. This deadline 
should be 24 hours to 3 days from the inspection date. If any deadliroes are 
established in said "'Notice", reinspect the site within five days of the deadline 
to detennine compliance. 

S. If a contractor or utility company fail s to comply with the conditions of tbe 
"Notice of Violation", a citation should be issued. A copy of the citation shall 
be sent to the Stonn Water Management Office. 

6. Notify the Storm Waler Utility Field Office ifaclean·up is needed. The SlOnn 
Water Utility Office will bill the contractor or utility company for the cost of 
the clean up. 

7. If any particular contractor or utility company cominues 10 violate the terms 
and condition of the Ordinance and receives multiple citations (3 or more per 
year), and on construction sites disturbing five acres or more, the administrative 
penalty process shall also apply. (:(Intact the Storm Water Management Office 
if that occurs. 

Once streets and public utilities are insulted, building consltuetion begins. During the 
building phase, !he Office of Central Inspection personnel will become the principal 
insPlX'tors. Each individual building site is to be looked at separately. ALL building sites 
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in Wichita are l'ajuired 10 usc BMP devices 10 prevent poIlulant:5 from enterina storm ~ 
drains, and stR:ets. In addition, for constr\.II:1ion that distwbs live acres or ~, the site must 
have its 0\\-11 State NPDES permit and $tOITll Wlller pollullon prevention plan, in which case 
all B!>.1P dc\.;ccs .... ,ould be as speciftM in 58id plan. In aU cases, .... ,ork in subdivisioru must 
comply with owners State NPDES permit and storm WllIer pollution prevention plan, as 
applicable. 

SUBDIVISION BUILDI NG SITES 

lru;pection procedures for building sites in subdivisions should be as follows: 

I. Do no( conduct NPDES inspections for 24 hours following a rain of 0.25 
inches or mo~. 

2. l nspe~t individual construction sites periodically as other building code 
inspections are made. 

3. Examine the perimeter of the site. Determine if eroded soil or any other 
pollutant has entered into any storm sewer, di tch, pond, or street. Detennine 
ifBMP devices are being used. Ifno BMP devices arc present or if pollutants 
have been discharged. a violation has occLUTed. Get photos ofthc violation for 
later court documentation. 

4. Issue the "Notice of Violation" to the bllilder immedillte!y sending a copy to 
the Stonn Water M:magemcnt Office. Allow the bui lder 24 to 4& hoW'S 10 
come into compliance. Compliance will be achieved wben BMP devices are 
installed that will solve the problem. Reinspect site within five days of any 
deadline established in the "Notice~. 

5. If, using your judgement, the pollUlant:5 need to be cleaned up, the "Notice of 
Violation" shall so $tate and specify a deadline for that to occur. 

6. If the builder fails 10 comply with any condition of the WNotice ofViolation~, 
issue a citation. A copy of the citation must be sent 10 the Storm Water 
Management Office. 

1. Notify the Storm Water Utility Field OffICe if. clean-up is needed l'he Storm 
Water Utility Office .... i ll bill the bwlder for the CDSt of the clean-up. 

8_ If any paniclilar bui lder or COntrllCtor continues to violate the temts of the 
Ordinance and receives mll!tiplc ciUltions (J or more pel' year), administrati,'e 
penalties shall abo apply, ConlaCt tile Stonn WatCf Management Office if this 
~,= 
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9. Eacb OWIleI"/developer is responsible for all oonsuuction \hat occurs in !he 
subdivision and " "I: expoct himhler 10 be active in this process by ensuring that 
people working in !he subdivision ~ aware of the NPDES requirements ILDIi 
are complying wilb them. Should this 001 occur, the OIl.TICr or developer is also 
subject 10 administtative penalties. If, in lUll' given subdivision, you notice less 
than 70% of !he oonsuuction sites !hereon are utiliung BMP's and, in faet. 
pollution has resulted, contact the Storm Water Management Office 
immediately. The administtative penalty process will be started by the Storm 
WateT Management Office against the developer. 

10. ])Q not forget that, in lUll' subdivision in whicll five I(:I"eS or more of land is 
disturbed, a SUIle NPDES permit and a SWP3 is required. In subdivisions 
where there are a large number of violatiQlU, ask the O\<OTlI:r 10 see a copy of his 
pollution prevention plan and self-inspection reports. If they do not exist, 
notify the Storm Water Management Office and the administrative penalty 
process will be started. 
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Sil" of Ea rth ... ork Activity 

Eanhwork activities can often occur at sites I10CIt involving building cOnslnJCtion. Since 
building permits may not be required in these cases, all inspection employees should walch 
for these sites. The enforeemcnt procedures will be as follows: 

I. Not ify S iorm Water Management Office of the location of work. 

2. Storm Waler Management will determine responsible party and w/lether or not 
the activity has been permitted. 

3. IfW1pcrmined, SlomI Water Managel1lCllt ",ill issue a "SlOp Work Order" 10 
resporu;ible party demanding lhal all work cease tmtil the proper pennit is 
obtained. !fwork is not stopped, a citation ",~Il be issued. 

4. If the site has been pmnined, StOrm Waler Management will conduct periodic 
inspections of the sire perimeter 10 determine whether or oot BMP devices arc 
installed andlor pollutanl5 ha~ enlered any drain, stonn sewer, or street . If 
BMP devices an: present and no pollutanls haw been discharged, no violation 
has occurred and the inspe<:lion will end. !f oo BMP devices arc being used or 
pollutants have been disch1\1icd. a violation has occum:d. Get pholOs of the 
violation for later coun docwmnUltion. 

S. If a violation has occWTtd, ask the owner to see 3 copy of Ille sile pollution 
prevention plan and stlfinspcction docwncntation. !fthese do not exist, issue: 
a citation for failure 10 prepare and implement a pollution prevention plan. 
Require thai the responsible party cleaJ1 up the pollutants and install BMP 
devices ",ithin 3 specified time frame. The deadline should be 24 hours to 3 
days from the inspcctiondatc Re-inspect the sIte 31 the end of said period. If 
not cleaned up, oolify the Storm W3tCI Utility Field Office that a dean up is 
needed. The field office WIll bill the responsible pany for the clean-up. 

6. If II violation has occurred and a pollution prevention plan exists, issue a 
'"Notice of Violation" for failure to implement the plan or failure to mainlain 
BMP devices, whichever is the case. Provide a certain amount of ti me for the 
responsible party to clean·up the problem. Reiru;pect. If the clean-up has been 
done and effective BMP devices installed. end ins~lion. If the clean-up has 
I"IOt been done or if BMP de"ices have 001 been installed, issue a citation and 
report 10 tht Stonn Waler Ulility Field Office that a clean up is needed. The 
field off1C(" ",ill bill the responsible party for the clean-up COSI. 

7. If continued VlOIatiotu occur at the site, issue citations Immediately. 
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Courtroom Pr'(K'eduln for Storm Water In,·~tig .. tions 

Court Considerations: 

I. File DoeumeDlation: 

File documentation is very important, especially if you are ever required to testify 
regarding your inspection and the handling of a case. 

A. In addition to infonnation about each scheduled re-inspection, entries should 
also be made to document th.e following: 

1. Any verbal or written acknowledgments by th.e ov.ner or person in 
control orthe property that they are the owner or person in control , and 
that the Notice was received. 

2. Names, dates, and places concerning individuals spoken to concerning 
th.e case, both over the phone and out in the field. 

3. The date of any time extensions, and the reason for any extensions. 

4. Any pmgress in bringing the property into compliance and the extent of 
the progress made. 

5. Any oth.er significant events surrounding the case. 

6. Always avoid any prejudicial or irrelevant remarks. 

7. Entries in cryptic shorthand are not acceptable and should be avoided. 

lJ. Pre-Court P~parlltion: 

If you receive a subpoena. your case has been scheduled for a trial. These cases will 
be scheduled alone of th.e police substations. The location of th.e trail will be 
determined by tile location of the citation. Below is an outline of Ihe cum:nt 
locations. 

East: 
West: 
South.: 
North: 

Thursday 
Tue!iday 
Monday 
Wednesday 

All trial dockets begin at 6:00 p.m .. 
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Prior to coun, an additional inspection should be completed 10 delennine the: SlafU5 
o(the property. lfnol in compliance, additional photographs should be taken. These 
should be compleled as closely to the trial date as possible. 

After court, lhe inspt(;tOr should enter the resullS of each of their cases in their files. 
If coun aclion taken requires a follow-up inspection by the inspector in order to 
continue: coun &Ctivil}', the inspector should enter a re-inspection date for 
approximately 30 days from the date: of the coun bearing. 

Ill . T ria l DII~ I Dd Court Prot:tdurr: 

A. Prepam:ion for lestlloony: 

J. "The follo",ing is testimony that will be required of the inspector in court 
at the lime of trial: 

a. Namc of inspector and position and dcpanmenl; 
b. Address ofpropcrty: 
c. Initial date violations were observed; 
d. Relationship of person charged to property; contrll(:lOr, sub, 

developer; 
e. Ol-'ller of property and how ownership detennined; 
f. Date notice of viola lion serwd: 
s. Time staled in the order for compliance with the violations; 
h. Datu of re-inspc:ctions after lime of compliance with the 

violations remaining: 
i. ~nc:n.l description of violations; 
j . SIDtemenlS (admissions) by Ol-'ntr or responsible party as to 

o"'llersrup or control, or agrec:rnml ilun violalions elUSIS; 
k. Agreement for Compliance; 

2 . Review your file iLDd pholographs so tbIt you can testify 13 nluch as 
possible without refaentc 10 documclUS. 

3. Always inspect the location 10 get pic:~ and cum:nt stalllS of 
impro' ·cmenls., if any, on the day of or a fe:w days before trial . 

4. Be prepared 10 discuss case with the prosecutor. You will be asked 
about the stalUS of the property and whal ac:lions yo u wanl the court 10 
lake regarding the property. 
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B. Testimony: 

I. Outside !he courtroom: 

a. Do not diseuss !he case wilh the defendant Of the defense anomey 
outside ttIe presence or without the pennission of the City 
Anomey. 

b. Observe Ihe proper rules of decorum. 

2. Direct examination by the City Anomey: 

a. Speak distinctly. 
b. Answer questions precisely and to the pomt 
c. If you do not Wlderstand the question or know the answer, say so. 
d. Be impartial and fair. 
e . Do not vohmteer information or opinions. 
f. Avoid hearsay testimony (out of court statements made by 

someone who is not in court). 
g. Do not testify in a conclusionaT)' manner. 

3. Cross examination: 

I . Do not argue Of get angry. 
b. Do not volunteer information. 
c. Tty to answer qucstiOllS precisely; if you can answer by "yes" or 

,. no", do so. [fyou dOIl ' t know, say so. 
d. Listen to the questions catefully before fttlS\\'Cring; don't let the 

anomey or defendant mi.o;state your testimony lIS part of a 
question. 

e . If !he City Attorney ob;jects 10 a question, do nol answer until the 
judge rules on the objection. 

f. Do root make objections to ttlt questions, let the City Attorney 
make any appropriate objections. 

I. What is your name: 
2. Whal is youroecupation and how lon& have you been so employed? 
3. In your official capacity, did you inspect. property at fNldrail? 
4. Wl'IIIl was the date of thai inspection? 
S. Is Ihu ptoperty in the corporate city limits of the City of Wichita? 
6. What type o f property/suueture is at location? 
7. Size ofpropcrty ~ less than five acres? 
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7. Size of property i..£.less than five ac=? 
g. What was lhe purpose of the initial inspection (citizen's complaintlroutin¢ 

inspection)? 
9. Was there a written notice of violation issued 10 COITeCI the condition? Date of 

nolice? Compliance Date? 
10. Was a detennination made as 10 the o .... mrship of the property in questions? 

How was this don¢? (personal check of County lax reweds, city building 
reoords, or personal admi$Sion of defendanllO you.) 

II. Who was the notice of violation issued 10: owner, contraclor, developer? 
12. How and ....ncn was the notice served? 
13 . Any conversations with defendant regarding responsibility for the property in 

question? 
14. Can you idenlify the defendant? 
IS . What was the time in the notice in which 10 correcli.hc violation? 
16. Were any fuMer extensions of lime granted? (Yes or No) 
17. Any oonvetsalion .... ith defendant or represcntative regarding compliance? 
18. Did you make a re-inspection of the property prior to issuing criminal 

complaint? What was the date? 
19. Describe the condition of the property? Photographs? 
20. How many inspections were made of the property in queslion in regard 10 this 

notice prior to tiling Vee? 
2 1. Any oonversation with defendant regarding the violations? 
22. Any auemptslefforts to bring property inlo compliance? 
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Na .. ~ or Call .. 

STORM WATER MANAGEMENT 
INCIDENT REPORT 

"'~ Trkplto.c 

Co-phi •• I Da,~: Tl ... : 

110" Recrl¥rd: 
Mall : 0 
PIK>.c: 0 
PrrMKIal: 

R ... i~rd 8y: 

Rrfurrd To: 

18¥ .. tie&' ion Ro ... rlts: I 

-------- ------------------11 Sicna,urc: 

-----------------------11 .. · .. ··, .. " 

0 
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Noti« of Violation 

Storm Wattr Pollutioo rrt.·tntio n 

C ity Code Cblpter l{iJ2 

TO:C;;;::=-===================~ AddIe", D'".c;;C========---------Zip Code: 

All inspection of po-opmy IouIed .. -,,;-;;"';;; _____________________ de1tacd III< folk> .... in3 VJOlllK>ns of Chlpler 
16.32 o(llIe Ctide of the Cily ofW;dl1ta, KDsq. 

A Gmqal YjoIlllOO'· 

o Se<:lio;., 16.32.020 (A) 

•• r .... llnJclism :iii, Yl2Ill ....... 

0 S<ct .. 16.32.0$0 8(2) 

0 SOCliOl1 16.12.050 A(I) 

0 5<0 .. 16.32 .050 A(6) 

0 ""~ 16 noso A(7) 

0 S<ct;.. 16.32.050 A(7) 

c lalinmul:iiK:i: 
0 S<ct;.. 16.32.060 A(2) 

Q Se<:1;"" 16.32.060 M12) 

N.r .O.E.S. ,,"min 
O. Prin t; Pjtcbes ()( Ponds· 

Violalion Deuib. 

Q StttioH 16.32.070 (A) 
pollulanllevel. down ttream 

Other yiol ... ioo$ 

0_ 

f llllurt 10 po"tpaI"e Of imp~ment I Poilu""" Prevent;gn Plan 

F.ilw-e 10 11M Be<l Manljltment t>ractioet (owner) 

~·lllure 10 U$O Be<1 Mlrllitmt1l1 ,,",*=ti= (oon1m<lOt) 

MllidOll. de.1rUCtioo of 8QI MOI1lgtmU! Pracuc.e de,·1U$ 

hiM 10 ~ir Best Mlf>llt"'Ult ,,",*=1iGe devio:CI 

f ailure 1(1 ~e or ilnplem ..... PoII .. i"" ~tion Plan 

f ailure 10 implement I WIIplml or1a1inf; procrsm at required by 

f ailure 10 UK Se.1 MIrl1i""CIlI Practioe devio .. 10 minimtze 

v .... mUSI take (OInClive llClion 10 blinl lll u property inle> compliance hef"", ___________________________ _ 

Clean-up: Q If llI is 00x il cl\«ked, yO\> In h .... by dir..,t«llo d .. n~p III. pollution which II.&< resul!«I from lIIi. violl!ioD by 

Addltional Rrmarb: 

f liltm l(I comply with any requiraMntl or 1II1S NIIliu can mull in .... IS_a of. trimml ., ........ ' 0 you or 1UbJ«!,..,.. 1(1 

odmiaiwatlve ~ p<IfS<WI! \(I Seo;"on 1612.100ofTlle Codo! of the Cily of Wie/li ... 

Thl. NOll •• o(Viol.lion issued lIIis ___ day 0( _____________ " ____ " __________ A MJP.M .. 

" -" .. -... ~-------
Ci!}'<JiI .... _ . omo.<JiI_ ... _"'- • '"_!04_ · I"'~ • W"_~1mG2 • OI'll" '*'lI I I I 





OJ"deJ" fOJ" Compliance 
Cif)' orWicbila, K.oJ.a~ 

inpa rtmfal of Pub lic Worlu 

Dale :' _________ _ 

To: Address: 

Whereas, on ,you were issued 11 "Noli~t of Vlol. lion" for violating cerlain 
sections of Chapter 16.32 of the Code oflhe City of Wichita, Karuas, dealing wilh stonn water pollution al 
__________ ~, to wit: 

Seelion Violation 

'The lime period specified in said Notice for correclivc action and/or cleanup lias now expired. funhcr 
inspcclion of the property indicaleslh.al: 

o No action has been taken to correct the violation, and/or 

o Cleanup lias oot been a.;;complishc:d as directed. 

Now, Iherefore, the following order is hereby issued relative to !be above noted violation(s): 

Should you fail to comply with this Order, you will be subject to administrative penalties in the amount of 
$1000 to $2,500 per day for each amlinuing violation. Should you wish to appeal this Order, you must $\Ibmit 
a ",nnen appeal to the Director of Pub lie Works, within 7 days of the dale oftltis order, at City Hall, 455 North 
Main, 8th Floor, Wichita, Kansas 67202. 

SIeve LIockt)' P E .. Director 1>1 Public Woru 
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