
CML ENGINEERING O SURVEITNG O LAND PLANNING
Phone: (253)-857-5454 - Fax: (253) 509-0044 - Email: info@contourpllc.com

. Mailing Address: pO Box 949, Gig Harbor, WA 9g335
Physical Address: 4706 97s, Street NW, Suite 100, dig Harbor, WA 98332

STORMWATER OPERATIONS AN D
MAINTENANCE MANUAL,.'tr Iffi.,

AND 
,-r*'p#"mrfifi*r.POLLUTION AND SOURCE CC

FOR

OVERLOOK APARTMENTS PHASE 2
PORT ORCHARD, WASHTNGTON

FesRunny 2O2O

Prepared For:
oLAA, LLC

15234 SE 366u, Place
Auburn, WA 98092

Prepared By:
Kyle Rose, P.E., Design Engineer

Approved By:
Jeremy Haug, P.E., Project Engineer

Project # 16-300

ENGINEERING.LLC

THIS MANUAL SHATL BE RETAII{ED ON-SITE OR WTTHIN REASONABLE
ACCESS TO THE SITE AND SHATL BE TRANSFERRED WITH THE PROPERTY TO

THE NEWOWNER.

PU20-011



Operations and Maintenance Manual for Stormwater
Conveyance, Treatment and Mitigation Systems

Project Description

This project will propose the construction of six residential buildings and a community
center consisting of a total of 107 dwelling units along with the re{uired infrastructure
such as roads, sewer, water, and stormwater faciritiEs. There does not afpear to ue
any significant utilities that run through the subject site, and no apparent evidence of
a previous residence(s).

The 2012 storm water Management Manual for western washington (swMM) and
the requirements of the city of poft orchard will establish the metho--dology ano design
criteria used for this project.

The 2012 storm water Management Manual for westem washingbn (swMM) and the
requirements of the City of Port Orchard will establish the methodol-ogy and desijn criteria
used for this project,

The project consists of multiple vacant Kitsap county parcels. The site appears to be
a vacant parcel with no obvious signs of residence in the past. The site is comprised
mostly of small vegetation with some trees in the southeast corner of the site.

Parcel #:

Governing Jurisdiction :

Zoning:

4598-005-028-0007

4598-005-022-0003:

4598-005-017-0109:

4598-006-001-0303:

4598-005-004-0003:

4598-006-007-0000:
4598-006-010-010a:
City of Port Orchard
Residential - 12 units/acre

19,602 SF (0.a5 Ac)

23,522 SF (0.54 AC)

23,522 SF (0.54 AC)

31,363 SF (0.72 AC)

23,522 SF (0.54 AC)
23,522 SF (0.54 AC)
7,84t SF (0.18 AC)

This operations and maintenance manual is provided to assist the owner(s) and/or
operator of some maintenance practices necessary to maintain stormwater conreyan.e
and water quality devices on-site.

Description of the Stormwater System
The project consist of three separate basins, each with their own stormwater
management systems. Below is a brief description of each basin and the main
stormwater management systems contained within.

Offsite Basin



The North Basin consists of the onsite improvements from the north and west portions
of the site, including runoff from Building D, Building E, Building F, and the e# nar of
Building A' The north basin has been sized to include additi-onal runoff from future
development of Phase 3, Runoff from these areas will be collected and conveyed to the
infiltration system located between Building A and Building c in a cMp infittration tant.
stormwater will be treated through the use of a pre Treatment Device and a water eualitydevice.

North Basin

Maintenance Importance and Intent
The importance of maintenance for the proper functioning of stormwater control
facilities cannot be over-emphasized. A substantiat portion of failures (cloggint of fikrs,
resuspension of sediments, loss of storage capacity, etc.) are due to inad6[uaie
maintenance, stormwater BMp maintenance is essential to ensure that BMis function
as intended throughout their full life cycle.

The fundamental goals of maintenance activities are to insure the entire flow regime
and treatment train designed for this site continue to fully function. For this siteihese
include:

The offsite basin consists of the improvements made to sE Lovell street and wendell
Ave leading into the site' Stormwater will be collected in a series of catch basins before
discharging to the underground Infiltration Tank located within wendell ave rijtrt or
way. stormwater will be treated through the use of a pre Treatment Device an-d a
Water Quality device.

South Basin
The south Basin consists of the onsite improvements from the south and east portions
of the site, including runoff the community center buildings, Building a, auiroini c ano
!!'," glsJ ha.lf of Building A. Runoff from these areas wiil b-e coltecte<i'ano conve"yeo to
the infiltration system south of Building c in a cMp infiltration. stormwater wili'bL
treated through the use of a pre Treatment Device and a water euality devtie.- 

-

. Maintain designed stormwater infiltration capacity. Maintain ability to safely convey design stormwater flows. Preserue soil and plant health, as well as stormwater flow contact with plant and
soil systems

. Clearly identin/ systems so they can be protected. Keep maintenance costs low. Prevent large-scale or expensive stormwater system failures
' Prevent water quality violations or damage to downstream properties.

The intent of this section and manual is to pass on to the responsible party(s) all the
information critical to understand the design of the system, r'rsks and considerations for
proper use, suggestions for maintenance frequencies, and cost so that realistic budgeE
can be established.



Stormwater facilities shall be inspected and maintained routinely and cleared of debris
sediment and vegetation when the functioning and/or design cipacity of the facility is
affected. where lack of maintenance is causing or contributing to a water quality problem,
immediate action shall be taken to correct the problem.

Disposal of waste from stormwater maintenance activities shall be conducted in
accordance with applicable solid waste Handling standards in chapter 173-350 wAC and
where appropriate, the Dangerous Waste Regulations, Chapter 173-303 WAC.

Responsible Parties
iropefi owners are responsible for the maintenance, operation, or repair of stormwater
drainage systems and BMps, in addition to maintaining accurate records of inspections
and maintenance actions taken.

Facilities Requiring Maintenance
The following are all the components of the sites stormwater system that will require
maintenance:

. Conveyance System

. Infiltration Systems

. Pre-Treatment Device. Water Quality Device

See stormwater facilities exhibit illustrating the locations of all items to be maintainec,
onsite.

Maintenance Instructions

The parties responsible for maintenance must review and apply the maintenance
reguirements contained herein. These maintenance instructions outline conditions for
determining if maintenance actions are required, as identified through inspection.
However, they are not intended to be measures of the facility's required condition at all
times between inspections. Exceedance of these conditions at any time between
inspections or maintenance activity does not automatically constitute a violation of
these standards. However, based upon inspection observations, the inspection and
maintenance presented in the checklists shall be adjusted to minimize the length of
time that a facility is in a condition that requires a maintenance action. For facilities not
owned and maintained by the county, a log of maintenance activity that indicates what
actions were taken must be kept on site and be available for inspection by the county.

see Maintenance checklist Attachment for full details on how and when to maintain
stormwater facilities.

Contech Stormfilter Maintenance Reouiremen9 (Water Ouality Device.t



The maintenance
basin or manhole
debris. This shoul
cost of cleaning g

The maintenance process
replacement of the filter
maintenance contractor, o
1-2 years as expected in
basin/ manhole.

The maintenance process comprises the removal and replacement of each contech
cartridge and the cleaning of the manhole with a vacuum (vactor) truck. Filter
ma.inte.nance-should be performed by a certified maintenance contractor, or other pafi
trained by contech. The maintenance rycle of these filters varies based on the
suspended sediment loading, generally a maintenance interval of 1-2 years ir"rf".t"o.
Approximate cost of cleaning is 9500 per filter cartridge. Assume a life cycle ori.! yuars
for each filter cartridge.

process comprises of the removal of collected sediments within a catch
. This usually includes the use of a vactor truck to remove any collect
d be done every 1-2 years as expected in the northwest. Approximate
50 per catch basin/ manhole.

comprises the removal collected sediments and cleaning or
screen. Maintenance should be performed by a certified

r.other party trained by Contech. This should be done every
the northwest. Approximate cost of cleaning g50 per catch

In filtra tio n Swtem Req ui rem e n ts
Maintenance of the infiltration system is crucial to the long term effectiveness of the
stormwater management of the site. The infiltration systems should be cleaned of a
sediment that has accumulated along the pond bottom once the sediment has reached
a depth of 0.5'or more. Inlets and ouflets should be checked for any debris *nich ,ay
block the flow of water and to ensure no erosion has occurred, Each infiltration system
should be inspected 1-2 times per year and after every major storm event.

Pollution Source Control Measures
Pollution source control is the ap-plication of pollution prevention practices on developed
site to reduce contamination of stormwater runoff at its source. BMps and resource
management systems are designed to reduce the amount of contaminates used andpotentially discharged to the environment. pollution source control measures are
generally everyday activitles with litile to no cost impact on the average resident. somepollution control measures include picking up animal waste, washing vehicles at a
commercial car wash, and proper storage of hazardous material. ror a full list of source
control BMPs, descriptions and requirements see Best Management practices for Single
Family Residences at the end of this manual.
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2 - If,alntrnanco ChocHbl tor lnllltratlon Baslns and Trunch13:

Orrlnrga
SFtGm
Fartuta

Dcfaci or
Pmbhm

Condldon Wh.n
iialnlmmc. lr l&rdrd

R.iutb E(p.cH YUh.n
Xtlt lnancc lr Pariom.d

Gensral Trosh rnd Dobda Any traslr rnd d6brb whidt €xcs6d ,hr.
cublc lrat p.r l,m0 rquarc llosl. lf les3
thln thrcahold, all tlr8h snd debris rlflt
bG Emov.d !! pErl of ncrd safirduled
nralntErEo6-

Trulh ald d.bd! oloarud ftom sle.

Gcnlral Pdmmur
V.lGlatofl rnd
No)dollt W66&

A,ty pohonor or nuhsnc. vBgctatbn
whlch mEy consfitn! E hszlrd to
malnbn*rce peEonnel or lh! pubfic.
Any evldcna€ ol noxlous wsod! rs
dolln6d ln tho Pl€rce Countv Nodqus
w..& U6t (Apply ltqulrsmsnb of
rrhplEd lntrgrrbd pcGl [tan.gsmont
pollch! 6r thi u!! at h.rtlcldar.)

No dangrr ol polsmorls v€get8{on
l^haI€ nalniBnanc€ personnel ol lh!
publlc mlght mrm.lly ba,
(furfue wifrt Tcconu.Pb,ra
@unay Hedlh DoI5, rqnt) Cnngt t
cr',dlcaflpn ol noxbus twedt mry not
b pt blo. Contpllance t',lh slate or
local rr,drcrrlon poriros regurd.

Ganrrul Cmlrmlnrnt8
and Pollutlon

&ry evldonce ofoll, gasollne,
cohtamlnanb tr otEr pollutanE.

No conlemlmntr or potrutatG
prllltrt (Coordlrrb mrrowlhlornry
wlh fuE Counu Sutlrcrwr&,t
H? r,6,g.,rE n 26s7 9 *272, endlor
OopL ol tulqy W Reqporsr ,0G
12+8q'2.)

Genorel Rodgnt Hol€'s lf lha fldlty i! col8fuded wtth r dlm
or bern, look h, Edcnl ffi! or any
ovidsnc8 of wltsr plphg throqoh thc
dam or berm.

RodenB remor€d and dam or bsrm
,!p!ll€d. (CoordrnatE vdtt lac,/ffi-
Plaftc Cotrtly Hodth Depafi'F/nt
@otdl,lE,te w i fuloEy
Otua lt of,nd cxc,,cdr I

Or,,l Srlbty
O ,,c'r,{.e.L)

Ooner6l Bcwrr Dlms Baevar dem raGulls ln an adlcrBe
chrngr ln $6 nJtlcilo ng ot fte fEolllv.

Fscillty relrlmld to dldgn tuncton.
(@n&,dWDA tugk,n 6 bt,enry
ho arf,&p,late I'luisanfD Wdff.
Cont'olOpe,W

G6ncral lnscots Whsn insacb rudr r! w'!p8 and
homslc intsrftrB witr ]Ilsinbnrnc.
aclivN€s.

ln3cd! de8lroy.d or Emo\r€d llom
c|E. ANyh&wsit@wl |Ice
wLh adqbd hl/oga,/6,d pa6/'
7,ntgem,,,/l Nltclcs.

Ganrrrl Pa omrrnco Chod( cllel gauge alalnst dssien
ecqedatlone (see Malnlenanc8 and
SouiE ConlrclManual).

Crllt glugr rEsrlts rsll€d dcslgn
pcr(oEunct oe.cleths. Ratdlng
recod€d. County noliltrd It not
me3{ng deohn p€rformsnc!.

CEst Gauce qeot Gaugo
i6!.lng, Bmlon

Crrll gruoc i! not tuncltmlng prop.lly,
ha! bacn vtldrlizld, or h mlsrhg.

Cr€st gaugE pr€g€rt and functonirE.
R6pafr?lplaco ar€lt gEug. It mtsllng
or bl!fton.

Welar Not
lnllllfallng

W!t!r pondno h lnflt"ton basln after
relnfrll casa! and 4pmpdab flms
tllorred fo( lrillkatlql. Tr€stnrnt
baslm dtould lnflh.b Wrtlr Ouditv
De3ign Stom VolultE sllhkr 48 hou'rr,
lnd rrnpty wtttdn 24 houfr rlltr
alarllm ot most retr av!n6.
(A percolaton lstl pll or E t of fldtity
hdlcabs lbcllly ls only worktm at
00 pcrosnt of lls daslgllled oapabllltiss.
lt 2 hdrrr or moI! $rdhnar b pr$ert,
r!movt).

Flclliv H HrE rs d!.lgncd.
Srdlm.r b lrmovld fidror tadlty 18
daamd !o lhrl lnilffion syslrm
solks €clordlng lo d.dgn.

Slorege Ar.e



#2 - Malntenance Checklisl for lnflltraflon Baslns and Trenchos;

Ddact or
Probl.m

Condhlon Whrn
ltlalntsfi ence ls l,Lldrd

Orrlnlge
8yrt.m
Fsstur. Results Expected Whcn

t rlnlenanc" 19 Pcrrormsd
FlltBr Bags 0l
appllcabla)

Flllod wlth
Bedlmentand
Debds

Sadiment and dobrls flll bag more than
one-hrlf fi rll

FiftE. b8g l6s8 than on6-haftull, Fllter
bag b rEplEcad or systcm ls
rGde3lsned.

Sedlment and
Oebri6

By vkual lnsprcton, titflr or no waler
flo\4s lhrough tilt€r durmg haayy rarn
slorms,

Ob!6walion Wall
(Us€ Surfsco of
frsnch if W6ll i!
Not Prsseht)

Wabr ponds at surfeca during gtorm
ov6nts. L666 than 00 percgnt of desi0n
hlllhatlon rale

Romove and r€decB/clean rcd( and
geom€mb.ane,

Pond3 Veget€tjon Excosds 18 lnches Grass or groundcover mow€d to a
height no grealerlhEn 6 inch.s.

Vagslation Bsre spob. No bare Epots. R€vegetEle and
stabllze lmmedlat€ly.

Side Slopes
of Pond

Emtion Ercslon demage over 2 inchGs ds6p
wiere cousa ol damaoe is slill presrnt
or whcru the]€ is potEn ot fsr
contnuod 6.o6lon.

Slopes stabllized u6lno sppropri8le
rroalon control rngasure(s)i e,g., iook
rcintorcament, planllng of grass,
compactlon.
ll e|6slon lE ocounlng oh cor',l,pactatt
slope, a profesglonal englnodr sl:rj'uu
bc cansuted lo t€sol:y€ &urce ol
efDsrott

Pond B€rms
(Dikes)

Ssttlomcnts Any part ot barm whlch has E€ttled 4
lnch6s lonl€r than the doclgn eleva on.
lf sclthm6nt 16 appallnt. m6ssure
brrm io drtsrmlna emount ol
solthmrnl Scttfing c€n be ,n
indhalion of mora 8.v6r! probtsm8 wllh
lhe berm or outet rwrks

Dik€ is bullt back to the d€stgn
elBvation.
ll selllement ls sunfrcant, a
ptofe8don€! etl€,lneor shorld be
cons,ultod to delomrtno fl,a Gouse Of
ll,e solral,oal,

Polld Bcrms
(Dlk8s)

Piping Dlscsrnaue untEr flo,v through pond
berm. Ongolng ero.Eion wilh polentsl
fof erosion to conllnue-

No watrrr flow tirough pond bgrm.
Plping.llmlnated. Em6lon potenlial
Bliminat8d. Ra6oatat6nd a
goolech cal angtncgtr be crned h b
lnspedand waluale cordltion and
reqo,nrnond rcpat of cond ba.

Ganeral Ha2ad Tre€s It de8d, dlsrsscd, or dylng fiee6 ar,o
idsntified.

d ttoe or rahowl Equlrunttrnls).
General Tr6s Growth and

D.nre
Vsootatlon

Tros greMh and dense vegelaiion
whlch lmpedes lnspeclion,
malnldrance access or intrefferes r,vith
maintenan 06 actlvlty 0 lope.e s
mowing sill r€moval rractorlng
eq ulpm oflt mov6msntS).

or

Tr6rB and wgotaton do not hinder
inspodbn or malnbnBnce ec vlt€s.
HErwalrd hs68 rhoutd bc rocvcl€d
into mulch or olhrr bsnoiclal us€e
(e.9,, aldets for fire',iood),

Rock Fllters Waler llows through fifilr Replace
gravel ln rock filter rfneedBd.

Trenches

Ponds

Hazard lrees removed. (Use a
6r tod Arbo st b determine heatdl



#2 - Malntanance Gheckllst for lnflltraflon Basins and Trenches:

Drrln!ga
Sl8tarrl
Fratur.

Colrdltlon Wh.n
iialnlrnlrcr lt l,l..drd

lf you are unsure whother a problom exists, contact a professional engineer

Ddoct or
Pmblcm R6ultr E)erctld Wh.n

Halldenencr b P!riorm.d
Pond Bormg
(Drk€s)

T.e6 Growth Trra glg\,th on b€rms oyel4 f6Bt in
h6l0ht may lead to plping throwh hr
b6rm whlch could l6ad to faiturc of thE
b€rm.

Tr€6s on bermg Emoved.
ll tool syslam is sma (bas6 t66s,han
1 inches) lhs aot syilofi may be telt
ln placf,, OthsrylBo tho toots Ehould
be Bn owd and lhe bsm resfo'€d- A
profBssbn.l sngtneor should ba
consulttd for ptq,et befin/spilway
aEslorrrion

Emergcrcy
o1rarfiow/
Sp lway

T.Bs Orowth Tr€B grov/th on emargency spilways
clB8tas blod€gc prcblEms and may
c8ug6 latlurE ot thg b€rm duo to
uncontollBd overtopplng.

Tress on Emorlenoy spllhf,Ey6
remowd.
ff toot syslem E smdl (baoe l$s than
1 inchoE) the root sy}tem nay be lelt
ln pldce Otharl,ly'ce ths roota should
ba nmowd end lh6 benn rcsto/4,d. A
p.IJfdssbndl englnecr slfiuld ba
coNullcd lor prcpet bsfi/sp Nay
tgslore|'gn .

Emrrgancy
Ovorflow/
Spfllw8y

Only onr lry.r of rook 6)dsts above
native aoil in arDE fh€ GquerE b6t or
larogr, or any e,gorur€ of nallve soll at
the top of out llow p8th of Bpt llre6y

Rocks and pad depth r6Btor€d lo
deslgn sbnderds. (Riprap on instdr
slopeG need not be reptacQd.)

Emcrgrrcy
Overllod
SpillwEy

Emslon Eroslon damage over 2 inch68 dB6p
wh€re caus6 ofdamage ts sull pr6s6ni
or where lhor€ lo potendol for conlinuod
em6lon.
Any rrDsion obEeruad on a compacled
borm embrnkmenl

Slopes steblllzed uetng qpproprlate
oroshn oontrol m6asure(s): a.g., rock
Einbrcamcnt plentlng of gr6ss,
compadkrn.
lf e,rcslon ls occuning on cofiprcled
betmc a ptuleesional enElneer str,ui6
be @naufted b ,gieolva fiutrE ol
at?,slon.

Fadllty or sump
fllled with
SedimEnt End/or
Deb,ris

6 lnohog or deslgned ssdiment trsD
d6pth ofsedlment.

No s€dkrBnl pr6sent ln preGsfling
pond orvrull. Sedtmant b ramoved-

Oraln Rock Wetsr Ponding lf vJ8tsr ontrrE th. facllity trcm the
surfsc6, inspld io sos lf $atsr lE
ponding al ths surtaca durrno storm
evants,
lf burl€d dr6ln tock. o,b3erve drswdown
lhrouoh 6b66rvallon po or cleanout.

I'lo waler ponding on su.f8c5 during
storm ev€nls,
Clcar plplng lhrough faclky dlen
podditv occuts. Replace rod
maleiallsand rescvohs aG
aecgsslry- n hV ol st hgtdde below
resetwir may be nscs,sraty (for
tonahes) Nlor lo boc*t l.

Roct Mlsslng

Preseuing
Ponds snd
Veulb



Condhlon lruhrn
Mrlnt nrnc. lr Naedad

Dralnaga
SlIatem
F.rtul!

Defect or
Ptobbm Roeult3 Exp.c-t d Wh.n

Maintcnanc! h Prdorm.d
General Wcedr

(nonpoisono u6)
W€eds growlng m more lhan 20 plrcont
ofh6landscaped arga (bB€s snd
shrubs only). See also prerce Countv
No)dou6 $/6eds llct at
plercccollntytr/sadboad_\,vsu.ed u/we€dl i
st. htnl

Weeds pEsent ln less than liv€ porcent
ol the landccaped area.

ln6€ct Hozad Any prossnco of polson l!'y or olher
polaonous wg6Mion or ln8ocl nrsls.

No polsonous veg€ialion or ins6cl nslB
pr€sent in landscaped 6ras.

Gonoral Tresh or Lltl€r t#1). S€s Detantlon Ponds (ChecklH #1).
Gsnsral Erorion of Ground

Surfrce
Notlo€able rills are seen in landscapEd
araaa.

Caussa ol eroslon Br€ ldentiied and
sbps tak€n to Elow dovm/spr€ad out ths
wsl6r. Erodad ersas ar6 llllod ,
conbuled, ind saEdod.

Tr€es and
shrubs

Dafiage Limbs or psrts ol trEes or shrubs that
are splil or b.okan whlcfi elbcl mol!
fian 25 perDEnt of thr tolrt to[ega ot the
tBe or shrub.

Damege TrBes or shrubs thal ha\,/e been blown
down or knockod ov6r,

Trra raplrnlad, lnspeolad lor inlury to
sbm or roob. Ropl8c€ ll soverely
d8rnag6d.

Irces and
shrubs

Demage Tree! or shrubs whlch are nol
edrquetely Bupport d ot are lsanlng
over, caualno 5xpo6ur6 ol tho root6

Ststss rnd rubber{at8d lii8 plaood
around young trsrs/shrub! br support

#20 - Mahtenance Checkflsl for crounds (Landscaplng):

General

Sse D€tenlion Ponds

Trim treeCahrubs lo r€ltor. shEpe.
ReDlace lrees/shrubg wlth sevara
damage.

Tr€ss and
ghrubg



#22 - Maintenancs Checkllct for convelmnca SyrtemB (plpes snd Dltches):

lf you are unsuro whethor a problem exists, contac{ a profosslonal gngineer.

Drulnrg.
StEl.m
Faatuta

DaLct or
Probhm

Condltion Whon
ilah enans! b Nlldrd

Rsgulls Erpcctad when
dntenrncc h Prrfom.d

Sedim€nt &
DeHs

Accumulllsd 6adlmont that o(cse& m
perc€nl ol lhe dlamotcr of lho plpo.

Plps claansd ot allsedimont and dsbris

Pipar Vogoatlon Vegetalim thEt r6duc6a frc6 movamenl
of water thorjgh plpls.

Vegelation dos! nol lmpeded ltee
movsmsnl ofwEt r thmugh plpGs-
Pmhlbft use a, sand end sedant
,Nlcdtlon ,nd prctocl ftom
conslrucfion runolf.

Pipas Dam69ed
(Rusted, Bent
or Crushed)

Prol€c[va coatlng la damaged: rust is
oausins mon8 than 50 pe rcent
dst€rloralirn to any part plpeof

Pips ropsirrd or ruplaood

Damagcd
(Rurtrd, Brrt
or CruBhed)

Any dent hat significrn y impsdBs flow
(1.6- dedetses 0le cross ssclion ar€a of
plpe by mors than 20 psrclnt).

Plpe repsircd or replEc8d.

PlPes D!mrg6{,
(RuslBd, BEnt
or crushed)

Plpe has major cfgcks or teers allowing
gro0ndwatsr leakaEo.

Plps repalnrd or rqplaced

Trash & DsbriE Dumpin0 of yErd waEles such as orass
dlppings snd brrndrgs. Unsloh y
Eccumdalion of nondcgrrdablc
meteriels such es glEsr, pte6tc, mstsl.
fuam. and coad pa9er,

No lrash or dcbri! pr€ssri. Trash and
debrfu removod and dhpo8ad ofas
prescrib€d by the County.

Open
DllchsB

Ssdlmsnt
Bulldup

Accumulalod sedlment that exce€ds 20
pcll3arlt of thc deai dopth.

Dllch cloaned of atlGedlm€nt ond debris
ro that lt matchsB dBslgn.

Vegelation Vegotation (a.9. wEsdy ahrubs or
sapllngs) iiat reduc66 fto€ mowmcnts
ol wator through dltch6s.

Water flows frgsly though dnch6s.
Grassy vsgola0on should be lsll €bna

E oslon
Damlge to
Slops

Emslon damsgr ov.r 2 lnch66 d6op
where cauBo of dsmago la sullprssont
or !,vfisr€ thare is potrrtr8l tor conltnued
grogion-

No €mslon dEmagB proa6nt. SloDea
stabllked usino agDroorials erosion
aonlnol nreasure(s); o,9., rock
lllnfu rcemenl, planting ol gras8,
compadlon.

Open
Dltches

Eroslon
Damags to
Slopes

Arry em8lon obsaned on a compacled
borm ambankmenl.

ll arcsion ls occwdng on conpacfrd
tsrms a p/o,bss,onrl enElnecr shotld
be consulled lo tssolw fiutce of
('{ogion.

Rock Lining
Oul ol Place or
Mis8lng (lI
Appllcebl6)

Nallve s<il is erposcd bsnoath tha roc*
llnlng.

Rocks r€placed to d8slln rlsndards.

Plpes

Plpes

Open
Ditch€s

Opcn
Dltoh6c

Op6n
Dltchsg

Open
DitchEE



#12 - Malntenanca Checkltst for permeable pavemont:

Drrlnage
Sysbm
ForturD

Condltlon Wlrctr
lrrlnt nlnct ls Nrod.d

R..ult! Expoctod Whan
Mrlntanlnc. l! Parlomed

Facility -
General
RequlrBments

Runof iom
d.poslb 60ll

adjacent p!.vlous araa6
, mulcfi, or sodlm€nt on pcrmeable pavement or other adiac.nt

surtaclng. A,t o)eosed soils lhat may
erodo lo pevamont surtacE mulohed
End/or planl6d.

No dBposlted soil or qthBr mstorlslr on

Fectllty -
Gon6rsl
RGq uirsmantb

Wearing
Cour3o
CovBrtd by
Adlrc6nt
Vegetatlon

Vegetahon growing beyond tacility edEe
onl.o sidewglks, psths. and street edgs, adJacent facilitiB or po5g ag sahv

hazard. Groundcov€rs End shrubs

Vege blion doos not lmDoda funcllon of

lrlmmed to avoid ove.reEching lho
6nd strest sdg6,6ld6walks,

Porous asphalt
or pervious
6emcnl
concrele

l,lone. Malntonance to prevenl clogging
wtth fne sedimsnt-

Convontional Gtrsat swosp€tr equipged
wilh vacuums, wat€r, and brushes or
pressurs waghcr uEad lD rBsbre
permcrbility. Vrcuum or pressuro wash
the pavement ttvo to thr6€ llmss
annu€lly.

Po.ous aEphelt
or porvlous
csmenl
concrale

NA None. MaintenancB to prEr€nt ctogglng
wlth fine sedlm€nl

Usa of6and and seal8nt applicrthn
pmhlt tod. Probst &om constn ction
runolf.

Cracks Malor crack8 or trlp hazsrds. Pothol4 or smafi cractrs llltad wlth
patchhg mb(es. LargE daok8 end
settlement addre$od by cutflng .nd
repl8dng lhs paYemcnt sEcllon.

Porous ssfialt
or pgwiorrs
cement
concrate

Utility cuts. Any damage or chqngs due lo utility
cuts rEDlaosd h kind,

All Pdeme
Ty?es

Lorland
Dobrl3
Accl,mulrtion

Fallcn leavos or debds. Remov6d/dl8poted

lnlarlocflng
concrel€ pavar
blocks

Mlssing or
oamag€d
Pat6r Blocft

lnl€docking parrEr bloct mt66lng or
dEms96d-

lndividual damag€d psvFr blocks
remolEd snd rBplecsd or rBpshsd por
manufacfure/s r€cfinrr€ ndations -

Scltlem6nt Setllement of surfuce. When d6via on
ftom orloinal grade impGdas func1ion.

Orrglnal grado ra-ostabllshed. May
rEqulrf, reaGdllng.

All psv6mont
qp68

All Pavemenl
TY?es

Sodlmenl or ddbris sccirmulsllon
betlrr88n psvar blocks, on tu ace of
pdvemenl, or in grld voldr.

Sodlment et surface doss rct hhibit
lnf llra0on. Remo/eldispose of
Erdlm6nt

lrtrrlocking
concrsto pgvar
blocks

LoBs ol aggregal€ material betwsen
paver block6.

Refll per manufactuE/s
lgcol'rnrndaton!-

Los6 of
AggregatB
Malerlal ln
Pavlng Gdd

Loss ot rggrBgata matcrlal ln g.ld_ Aggr8gste gravel l8wl malntrslnld a fie
Eame level as the plastic rings or no
morc han 0.26 lndt above lhe top of
rlngs. Raflll por hanuhcturer'g
r6commonda{ons-

Doiact or
Pn blem

Unstaus
Ad,Bcsnt Araa

psving.

NA

Porous asphalt
or paMous
cemenl
concnete

NA

lnt! rlo€klnE
conc?6lo par,Er
blockr

VoH malor|el le
mirring or lol,/

Open-callad
pavlnq grld \4d8t
grawl



f32 - Malntenanca checkllBt for pcrmeable pavement:

Dralnrgo
Sltltom
Frrtult

lf you are unsure wtrether a probrem exists, contact a prof.ssionar .ngineer.

Deltct or
PtobLm

Condltlon Wh€n
xrlntanlnce ls Noeded

Resu[! Erpected Wh.n
rldlnrnce ls performGd

Opsn-csllod
paving grid wilh
grass

Lack ol Grass
Cowraga

Loss of soil andlor gra68 melerlal in grid. Rsflll 0nd/or replant par manulh6iure/3
recqmm snd Etron!. Growlng mrdlum
rcsbrBd, fucility Eoratsd and rsBo€ded
or planbd, 6nd v6g6lated sr€a
emand€d as ne€ded,

lnlououtlsl plpe Plpe h
Damaged

PIpr ls damao€d PIpo 16 repatr€d/mplaced.

lnlououllet plp6 Plps 16

CloSSed
Pipe is cloggr€d. Rools or debrl8 ls romoved.

lnleuoulllt pipo Eroslon NallrE soll expos€d or olher dgns ot
eroslon damogs pra8Bnt.

No Groded or scourtd oreeE
Cau6r of eroslon or scourh addrossod.

thderdr6ln plpe Blocked
Underdmln

Plsnt roob, s€dlment or debrls reduclng
cspEclly d underdraln (may cause
prqlongsd drawdolvn pGrlod)

Uflderdralm and oflice tr€€ of sediment
rnd dcbris. Jct clcan or mtarv cut
debris/roots trcm underdrain[s). lf
underdraiN a.g equipmd nl0r a llow
rEstrictor (e.9., orifica) to att€fluale
llor1,9, the oriflc€ mult b6 clEaned
rsgulsrly.

Splll Prrwnlioo
6nd Rogponse

NA Storago ot ose of potEnlill conlamhanE
ln th6 vlclnlty df facllity.

Splll Esventlon mqssures exsrcisrd
wh6novo. handllng or stotlng potential
contemlnanlt.

fuiy svld€nce of contamlnants such as
oil, gBolins, concreta BlunieE, palnt, et6-

Spllls E,B d6Enod up ar a@n aa
pcasible to prcvont cortamlnaton of
Etormrv8tsr. Ng contaEinanb or
pollutanE pr€senl fCood/tnate source
contol rumoval, andhr cleanup wlth
Plorce County Swlaca Watgt
Man.gemcnt 263-79&2725 ad/or
Dapt. ol EalW Spl Rospoa8q gOG
421.8802.)

Splll Provontlon
8nd Reaponas

Releass ol
Pollutsnte
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GRAPHIC SCATf OVERLOOK APARTMENTS PHASE II
A PORTION OF THE SE 1/4 OF THE SW I/4 OF SECTION 30, TOWNSHIP 24 NORTH, RANGE 2 EAST W.M.

CITY OF PORT ORCHARO, KITSAP COUNTY, WASHINGTONMOl. {)fer(2ill361<--- i6l.51
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C+KNTECH' OPERATION AND
N'IAINTENANCE

Once in the cortridge chomber, polluted woter ponds ond
percolotes horizontolly through ihe medio in the filter cortridges.
Treo'led woter collecis in lhe coriridge,s cenlar fube from whe-re it
is directed by on undar-droin monifold to the outlet pipe on the
downsireom side of the overflow weir ond dischorged.

When flows into the CBSF exceed the wotor quolity dasign
volue,-excess woler spills over lhe overfow weir, bypossing the
corhidge boy, ond dischorges to the outlet pipe.

Applltatlons
The CBSF is porticulorly uscfulwhere smoll fows ore bcing
lreoied or for sites thot ore flot qnd hove little ovoiloble hydroulic
heod to spore. The unit is ideol for opplicotions in which
stondord colch bosins ore lo be used. Both woter quolily ond
colchmgnl issues con be resolved wilh the use of lhe CBSE

R.trc-Flt
The relrofit mo*et hos mony possible opplicotions for the CBSF.
The CBSF con be instolled by replocing on existing cotch bosin
wilhout hoving to "chose the grode," thus reducing the high cost
of re piping the sbrm sygem.

The CBSF is instolled flush with the finished grode ond is
opplicoble for both constroined lol ond ratrofit opplicotions. ll
con qlso be fi ed wilh on inlet pipe for roof leoders or similor
opplicotions.

The CBSF unit treots peok v/drer quolity design f,ows up to 0.13
cfs, coupled with on inlernol weir overflow copocity of 1 .0 cfs for
lhe stqndord unit, ond l 8 cfs for tho deep steal ond concrele
unils, Plostic unils hove on iniernol weir overflow copocity of 0.5
c{s.

ENGINEERED SOTUTIONS

CotchBosin StormFiher*

lmpodont llrese guidelines should be used os o p arl ol your site
slotmwoter plon.

Ovcwiaw
The CotchBosin StormFiher- (CBSF) consists of o multi-chomber
sloel, concrsle, or ploslic cokh bosin unil lhol con conloin up lo
four Slormfiher cortridges. Tha stael CBSF is offered boih os o
slondord ond os o deep unit.

Design Opcrotlon
The CBSF is inslolled os the primory receiver of runoff, similor
to o slondord, groied mlch bosin. The sleel ond concrele CBSF
unils hqve on H-20 roted, troffic beoring lid thot ollows the filler
to be instolled in porking lots, ond for oll proclicol purposes,
lokes up no lond oreo. Plostic unils con be used in londscoped
oreos ond Ior olher non-troffic-beoring opplicotions.

The CBSF consisk of o sumped inle{ chomber ond o corlridge
chomber(s). Runoff enters the sumped inlet chomber either
by sheet flow from o poved surfoce or from on inlet pipe
dischorging directly to the unil voult. The inlet chomber is
equipped wilh on internol boffle, which trops dcbris ond footing
oil ond greose, ond on overflow weir. While in the inlet chombei,
heovier solids ore ollowed to settle into the deep sump, while
lighter solids ond soluble pollutonts ore dirocled under the boffle
ond inlo the cqrtridge chomber lhrough o port bclween the
boffle ond lhe overflow weir.

Poge I

lJnp*xHm[Ndie www.ContochES.com/slormwotrer
800-338-l122

@ 2013 Contcch Engineered Solulions



G+'SNTEGH" OPERATION AND
,i,IAINTENANCE

Ilosqullo Abot m.nt
ln cerloin oreos of ths United Stotes, mosquito obotemenl is
desiroble to reduco lhc incidence of veclors.

ln BMPs wilh slonding wolar. which could provide mosquito
breeding hobitol, cerloin obolsmant meosures con ba tokan.
'l . Periodic observotion of the stonding woter io delermine if

the fociliry is horboring mosquito lorvoo-

2. Regulor colch bosin moinlenonce.

3. Use of lorvicides conloining Bocillus thuringiensis isroelensis
(BTl). BTI is o boctorium toxic to mosquito ond block fy
lorvoe.

ln some coses, lhe presence of pelroleum hydrocorbons moy
interrupl lhe mosquito growlh cycla.

Uslng Larvlcldcs In re Cstrh8osla SnorrnFlliar
Lorvicides should be used occording to monufoclurer,s
recommendolions.

Two widely ovoiloble produch ore Mosquilo Dunks ond
Summii B.l.i. Briquets. For more informotion, visit http://vnnrir.
summilchemicol.com/mos_ctrlld efoult.hlm.

Ths lorvicide musl be in conlocl wilh lhe permonenl pool. The
lorvicide should olso bc fostenod to the CotchBosin SlormFilter
by slring or wire to prevcnt displocemcnr by high flows. A
mognel con be usad wilh o steel colch bosin.

For mora informolion on mosquito obolemenl in slormwol6r
BMPs, refer lo lhe following: h p://www.ucmrp. ucdovis.edu/
publicolions/monogingmosquito€sstormwclerS I 25. pdf

CotchBosin SlormFiher"

ilalnl.nonc. Guldcllncr
Moinlenonca procedures for typicol cotch bosins con be opplied
to the CotchBosin StormFiher (CBSF). The fiher cortridgcs
conloined in the CBSF ore eosily romovcd ond reploccd during
moinienonce oclivities occording lo lhe following guidelines.

l. Estoblish o scfc wo*ing oreo os per lypicol cotch bosin
service oclivily.

2. Removo stacl grote ond diomond plole covcr (weight 100
lbs. eoch).

3. Turn cortridga(s) counter-clockwise lo disconnecl lrom pipo
monifold.

4. Remove 4' ccntcr cop from corlridga ond reploco wilh
lifling cop.

5. Remove cqrtridge(s) from cctch bosin by hond or with voctor
lruck boom.

6. Remova occumuloled scdimanl vio wctor truck (min.
cleoronce 13' x24"1.

7. Remove occumuloled sediment from corhidga boy. (min.
cleoronce 9.25' x t l'|.

8. Rinse interior of both boys ond roclor rcmoining woler ond
sadiment.

9. lnsloll frash cortridgc(s) rhraoding clockwisc to pipe
monifold.

10. Replocc cover ond grotc.

I l. Relurn originol cortridges lo Conlech lor cleoning.

Medio moy be removed from lhe fiher cortridges using the
voclor truck beiore the cortridgss ore removed from lhe colch
bosin slrudurc. Emply cortridges con be eosily ramoved {rom
tha cotch bosin shuctura $ hond. Empty cortridges should be
reossembled ond returned lo Conlach os oppropriolc.

Motariols required include o lifting cop, voc-tor truck ond
fresh fiher coriridges. Contocl Contech fior spccificolions ond
ovoilobility of the lifting cop. The voctor lruck must be aquippad
wilh o hose copoble of reoching oreor of reshicled cleoronca.
the owner moy rcfresh spent cortridges. Rafreshed corlridges ore
olso ovoiloble from Conlech on on exchonge bosis. Contocl the
moinienonca deportmcnt of Conlech ot 503-258-3157 for more
informolion.

Moinlenoncc is estimoted ot 26 minules ol sile lime. For unils
wilh more thon one corlridgc. odd opproximotely 5 minvtos for
eoch oddilionol corhidgc. Add trovel lime os roquircd.

Poge 2

!J:s*xHmF|"dri www. ConiechES.com/sf ormwolcr
800.338-1 t 22

O 2013 Conlcch Engineerad Solvtionr
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CDS@ lnspection and Maintenance Guide
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Maintenance
The CDS system should be inspected at regular intervals and
maintained when necessary to ensure optimum performance.
The rate at which the system collects pollutants will d€pend more
heavily on site activities than the size of the unit. For example,
unstable soils or heavy winter sanding will cause the gril (hamber
to fill more quickly but regular swe€ping of paved surfaces will
slow accumulation.

lnspection
lnspection is the key to effective maintenance and is easily
performed. Pollulant transport and deposition may vary lrom
year to year and regular inspe€tions will help ensure that the
system is cleaned out at the appropriate time. At E minimum,
inspections should be performed twice per )€ar (e.g. spring
and fall) however more frequent inspections may be necessary
in climates where winter sanding operations may lead to rapid
accumulations, or in equipment wa5hdown areas. Installations
should also be inspected more frequently where excessive
amount5 of trash are expected.

The visual inspection should ascertain that the s,6tem
component are in working order and that there are no
blockages or obstructions in the inlet and separation screen.
The inspection should also quantify the accumulation of
hydrocarbons, trash, and sedimeni in the s]rstem. Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure or other measuring instrument. lf absorbent
material is used for enhanced removal of hydrocarbons, the level
of discoloration of the sorbent mat€rial should also be identified
during inspection. lt is u5eful and often required as part of an
operating permit to keep a record ol each inspection. A simple
form for doing so is provided.

Access to the CDS unit is typically achie\red through two manhole
access covers. One opening allows for inspection and cleanout
of the separation chamber (cylinder and screen) and isolated
sump. The other allows for inspection and cleanout of sediment
captured and retained outside the screen. For deep units, a
single manhole access point would allows both sump cleanout
and access outside the screen.

The CDS system should be cleaned when the level of sediment
has reached 75% of capacity in the isolated sump orwhen an
appreciable level of hydrocarbons and trash has accumulated.
lf absorbent material is used, it should be replaced when
significant discoloration has occuned. performance will not be
impacted until 10090 of the sump capacity is exceeded hou/ever
it js recommended that the system be cleaned prior to that
Ior easier removal of sediment. The level of sediment is easily
determined by measuring from finished grade down to the
lop of the sediment pile. To avoid underestimating the level of
sediment in the chamber, the measuriog device must be lowered
to the top of the 5ediment pile carerully. particles at the top of
the pile typically offer less resistance to the end of the rod than
consolidated particles toward the bottom of the pile. Once this
measurement is recorded, it should be compared to the as-built
drawing for the unit to determine weather the height of the
sediment pile ofl the bottom of the sump floor exceeds 75yo of
the total height of isolated sump.

Cleaning
Cleaning of a CDS q/stems should be done during dry weather
condilions when no flow is entering the system, The use of a
vacuum truck is generally the most eflective and convenient
method of removing pollutants from the system. Simply remove
the manhole covers and ins€rt the vacuum hose into the sump,
The system should be completely drained down and th€ sump
fully evacuated of sediment. The area outside the screen should
also be cleaned out if pollutant build-up exists in thi5 area.

ln installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as 5ediment.
However, the system should be cleaned out immediately in
the event of an oil or gasoline spill should be cleaned out
immediately. Motor oil and other hydrocarbons that accumulate
on a more routine basis should be removed when an appreciable
layer has been captured. To remove these pollutana, it may
be preferable to use absorbent pads since they are urually les5
expensive to dispose than the oil^ ater emulsion that may be
rreated by vacuuming the oily layer Trash and debris can be
netted out to separate it lrom the other pollutants. The screen
should be power washed to ensure il is free of trash and debris"

Manhole covers should be securely seated following cleaning
activitie5 to prevent leakage of runoff into the syjtem from above
and also to ensure that proper safety precautions have been
followed. Confined space entry procedures need to be Jollowed
iI physical access is required. Disposal of all material removed
from the CDS system should be done in accordance with local
regulations. ln many iurisdiclions, disporal of the sediments may
be handled in the same manner as the dijposal of sediments
removed from cat(h basins or deep sump manholes.

0 0



3.0 0.5 0.4
cDs15l5

c0s2015

3

4

0.9

1.2 3.0

0.9

0.9 0.9 0.7
cDs20l5 5 1.3 3.0 0.9 1.3 1.0
cDs2020 5 1.3 3,5 1.1 1.3 1.0

5 1.3 4.0 1.3 1.0

6 1.8 1.2 2.1
cD53025 6 1.8 4.0 1.2 2.1 1.6
cDs3030 6 1.8 1.4 2.1 1.6
cDs3035 6 1.8 5.0 1.5 2.1 t.6
cDs4030 8 2.4 4.6 1.4 5.6
cDs4040 8

1 7 5.6 4.3
c054045 8 2.4 6.2 1.9 5.6 4.3

t0 3.0 t.9 8.7 6.7
cDs5653 10 3.0 7.7 8.7 6.?
cDs5668 10 3.0 9.3 8.7 6."1

cDs5678 10 3.0 3.1 8.7 6.7

Distan(e ftom Water Surface
to Top of Sediment pile

Diameter Sediment Storage Capa(ity

ft m m

Table 1: CDS Maintenance lndicators and Sediment Storage Capacities
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CDS Model

ft v''

cDs2025
1.2

cDs3020 4.0 1.6

4.6

4.3
2.4

cDs5540 6.3

10.3
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CDS lnspection & lVlaintenance Log

CDS Model: Location:

Date

Water

depth to
sedimentr

Floateble

Layet

Thickness2

Describe

Maintehance

Performed

Maintenance

Personnel
Comment5

2

The water depth to sedimenl i5 determihed by taking lwo measurements with a stadia rod: one measurement frcm the manhole opening to thetop ol the sediment pile and the other from the manhole opening to the water surface. lf the difference between r"r" ,""rrr"i'anr, i, ro,
than the values lined in table t lhe system rhould be cleaned out. Note: to avoid underestim.ting the votume of ,edim;;ii; t;e <hambrr,the measuring devi.e murt be.arltully lor.vered to the top of th€ Jediment pile.

For optimum pertormancg the system should b€ cleaned out when the floating hydrodrbon layer a<cumuletes to an appaeciable thi(*n6s. ln
the event ol .n oil Jpill, the sFtem should be deaned immedi.tely. -- -, 
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( lech'CMP Delenlion lnspeclion ond Mointenonce G

Underground stormwoter detontion ond infillrolion systems musl
be inspectcd ond mointoined oi regulor intervols for purposes o{
performonce ond lonqevily.

lnspection

lnspection is lhe key to eflective moantenonce o{ CMp detention
syslems ond is eosily per{ormed. Contech recommends ongoing,
onn\rol inspe.tions. Sites wilh high trosh lood or smoll outlet
conlrol orilices moy need more frequenl inspections. The role
ot,.rhi(h the system collects pollutonts will depend more on-
site specilic octivilies rolher thon the size or conligurotion o[ the
system.

lnspections should be perlormed more ofien in equipmeni
woshdown oreos, in climotes where sonding ond/or solting
operolions ioke ploce, ond in olher vorior.rs instonces in which
one would expect higher occumulotions of sediment or obrosive/
corrosive condi ons. A record of eoch inspoclion is to be
moinloined lor the lile ol the system.
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Molnlenonce

CMP delonlion systems shor-rld be cleoned when on inspeclion reveols
occumuloted sediment or trosh is clogging lhe dischorge orilice.
Accumuloted sediment ond trosh con typjcolly be cvocuoted through
tho monhole over rhe outlet orilice. ll moinlenonce is nol perlormod
os recommended. sediment ond trosh moy occumulole in lronl of lhe
outlet ori{ice. Monhole covers should be securely seoted {ollowing
cleoning octivities. Contcch.uggests thol oll syrtems be designed wilh
on occess/inspeclion monhole situoled oi or neor lhe inlet ond the
oullet ori{ico. Should it be necessory to get inside the system ,o perlorm
moinlenonce octivities, oll oppropriote precoutions regording confined
spoce entry ond OSHA regulotions should be {ollowed.

Annuol inspeclions ore best proctice {or oll underground systems.
Du.ing lhis inspeclion il evidence of sohing/de-icing 096nts is observed
wilhin the syslem, ai is best proctice {or the sysl€m to b6 rinsed,
including obove the spring line soon o{ter the spring lhow os pod ol the
moinlenonce progrom lor the system.

Moinroining on underground delention or inliltrolion systern is eosiesl
when there is oo llow entering the system. For this reoson, il is o good
ideo to schedule the cleonout during dry weother.

The foregoing inspection ond mointononce efforts help ensur€
underground pipo systems used lor stormwolBr sloroge continue to
Iunclion os intonded by identilying recommended regulor i^speclion
ond moinienonco proctices. lnspeclion o6d mointenonce reloted lo lhe
struclurol integrity o{ the pipe or lhe sor.rndness ol pipe ioint connections
is boyond lhe scope o{ this guide.
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