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STORMWATER MANAGEMENT FACIL!TIES MAINTENANCE MANUAL 

PREFACE 

The New Jersey Water·supply Bond Act of 1981 authorized the 
funding for State and local water.supply and watershed man-
agement projects. The 1982 New .Jersey Water Supply Master 
Plan responded to this authorization by identifying the need 
for specific watershed management and aquifer protection 
projects_ to help implement the goals of the Plan. In June 
1983, Ocean County submitted a proposal in response to the 
New Jersey Department of Environmental Protection's {NJDEP) 
request for proposals for County level demonstration 
projects. In 1984, Ocean County was selected by the NJDEP 
to participate in the Demonstration Project on the Long Term 
Maintenance of stormwater Management Facilities. The pro-
ject organization included retaining an engineering. consul-
tant. Killam Associates, of Millburn, New Jersey submitted 

·_-a. proposal to the NJDEP and wa.s subsequently awarded the 
project.·- · 

The purpose of the Demonstration Project was to address the 
increasing problem of the lack of maintenance procedures un-
dertaken for stormwater management facilities {SWMFs). The 
result of insufficient maintenance procedures at SWMFs has 
been poor water quality and-flood control as well as an in-
creased threat to public healtn and safety. The objective 
for the project has been to develop a STORMWATER MANAGEMENT· 
FACILITY MAINT;ENANCE MANUAL. The MANUAL responds to 
maintenance problems by addressing six areas relative to the 
overall management of SWMFs. These six areas are: OWnership 
and Mairttenance Responsibility, Planning artd Design 
Guidelines, Construction Inspection, Maintenance Equipment 
and Procedures, Regulatory Aspects, and Cost Data and 
Financing Techniques. 

Tne Demonstration Project. team consisted·. of representatives 
-from the NJDEP, the ocean County Planning and Engineering 
Departments~ and Killam Associates. The fellowing is a 

·brief summary of the_project tasks undertaken in developing 
the recommendations contained in the MAINTENANCE MANUAL. 

TASK: Onsite Field Evaluations of s1·swMF Sites in six 
New Jersey counties. The facility types included 
detention., retention, infiltration, and regional 
basins~ · · 

PURPOSE: To determine whether design,_construction, and1or 
maintenance prbcedur•s were the basis for 
maintenance problems at _SWMFs. · 
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ST'ORMWS~.~. ET MAtN.AGE.MME. NT}. FA.Cit~TrE. :St' .l·. IN·IT'·•·r.8·N·.•ANGE.:~.MAh·.••NUD~' 

TASK:: ,i..m:qnwa · e,r .· anag~mell '"'µes J:0
1

• nafl're:, on i;.: .. · e· .e$:+9,Il,,, 
C:o:n·si;:=:uc:t,~:o:n, ... · and. Mat•:intt'.e,n,cp~cr"t• oJ; SW!'f•l!'S:. Tb:, 
Qµ:e,s 11.-·1::onna,1re was, s:en ••·· ·o: p.~1:v.~, ·e, eng•i:ne;e;rs.·. a;;n.,. • 
publ!f.·c: ... ~g:~~cle•s: .. througJ1 .. ·out~ Nciw .. J[ e:r:s.:e~., Ai 21; pe+"-
cent,1 r,espons.e .. rat.e. was. achie:vlad" .. 

ROROOSE:c:: T.o: g~th,er: data:. on•. which1 ca1b:1.,i1lti,o;n. m,et.bods, and, 
de,silgn,. s:ta;nda:r.ds .al'.'e,, m·os;t: [ c.pmmonly ·. us.ed, . bow, 
fii,c.~.ri.tie;s: a,re c:o:ns:t.ruct1edJ i:f SWMEs h.c:1:v·e 
s·e·cofldary use.s:r during:, projec]t 9onstruc)tion (sµcb 
as s;.ed·ime•nt·: b:a:-si.n.s·.}., a.nd1: Lt a. respons,ib·le 
pa:cty/agency,· for the ma!i;nten.ahce,.j of SWMf·s.• is· typJ .... 
calLt'.: des0i.g:nated:.. [ I · ···· 

AlJ.eniw St>n,:ey on, Maintenance iroil.""1S,. The S1.1~e:,, 
was: sent to ag,~ncieswhich \a:re either direct·ly 
re·sponsibLe,; for SWMF maint,ena~ce,I Qr are concl.uc~Jng 
ma·int:enance pr.ocedures,: through f!acili ty owner de.,. 
fau14. A. 35 percent res·ponse• r.a*e was achi;ev:ed; .. 

. ' 

PURP©SE: To gith:e:r da'ta on the uyp.:es. of :nt_ainte.r:iance pro,c:e""' 

:~:::, p::;~hr:uer~' r:~!1~:·~~f oF!e~::;;e:aai~~:n!!6; 
task~:, equipment utilized., anr. ~aint.ena.nce budget 
requ~rements·. f 

I . I Im1e,tory: of Stormwater Reg.u11t1:,ns .. 

RURPOS·E:,. Tbi dit.e:cm;rne current Lo:cal, Cf\lDfY;,,. regional, a:n¢i 
stat~ sto.rmwater manag.ement sjtan~a,rds and, t.be e~ ... 
tent [of· maintenanc:e reguir.emei· t·s·:.I 

I ' 

DrafJ Ma±nt:enance, Manual WO,rk hqJ 1/leet>i,ng"', 

PUR:P0SE·: To, melet :w:itifi repres:enta:tdve.$ o:f. J:rtg:ineering firms,. 
munic\ipa:J: . and <:·oun":Y: eng.ineer~_n91 f cte.~ar~me?ts,, $oLl, 
Con~7:rvation Distr.1zcts,. Mosqµf:tq 1 CpmmJj~SJ.Ql;lS ,. a:pc.l; 

. PubI1:jc .·Works Del:)artment:.s te p:,:-eS:fnt '·. ~isoµsst, ~;nc:j,: 
rece.1i_:_v:,e comments .. on the d:i::'c:J

1

.ft ,
1 

se.c;:tl!ons qJ t.Jte· 
. MAlNT!t!iNANCE. MANUAL •. I . . . . 

T.he MANUAL. ls, f nctend.ed for use a,E.t a J?e:f.e~~;:i;ic.e gµJqe .i;n tJte 
d'esign of nminimum maintenance"· SWMF:s an~ tbe: tm:pJJ.eme:o:t4.t;;49:i::i 
of ~ffective a~d. co~!;)rehensive mainte,n<;lpce[ p:rqgr.:a:\11?.. :rt. :j!p: 
designed to b.ei ap:p>licable to, the, ent 1f e' $.'t:&,t;e t Wh'.+Pl'l Ji-Jil~~ 
eludes a varieJty of: g,eo,logci.e. c0m:dd,ti.ops. I . Tb:ec:ipefqpe (, ttl:e 
recomme0nded guir.eline,s in the MANVAL shoplc:1'[· be ev,i:tl.qateq :eql!'r 
their applicabi~i.ty to specif.ic s±,t·e c::c;m~:i.t,[1.ol;lf:. 1::>.efo~e 1:!e·ipg;-
utiiiz.~d.. The pecemmend~tions• .. rega•rdingl, the, Q'e§i<:I:P p.f).q !Z:.QTI'.""' 
struct1:on: •o.f SWMFs are intended tJ,1· qgg,re.?ls the .ma:nqgem.enit:: 
needs o.f both eristing; and new; faciJ;.;itie .. ·~.· I ... · 

I 

I 
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STORMWATER MANAGEMENT FACILITIES MAINTENANCE MANUAL 

INTRODUCTION 

Throughout New Jersey, Stormwater Management Facilities 
(SWMFs) have become standard components of land development 
projects and familiar sights in our modern landscape. Al-
though their features and characteristics may vary, all 
SWMFs share a common goal: To mitigate the adverse hydro-
logic impacts of land development and protect downstream 
areas from flooding, erosion, and/or water quality degrada-
tion. To achieve this goal,· all SWMFs share a common need: 
Thorough maintenance performed on a regular basis. The ob-
jective of the STORMWATER MANAGEMENT FACILITIES MAINTENANCE 
MANUAL is to insure that this maintenance is provided. The 
MANUAL pursues this objective in several ways: 

* By highlighting the important role that SWMFs have 
come to play.in managing the State's stormwater re-
sources. 

* By demonstrating the need for regular and thorough 
SWMF maintenance. 

* By presenting detailed information regarding such 
maintenance, not only during a SWMF's operating life, 
but during its planning, deaign, and construction 
phases. 

* By describing methods of securing adequate financing 
of SWMF maintenance programs. 

The MAINTENANCE MANUAL is divided into six Chapters, each of 
which answers an important question regarding SWMF mainte-
nance: 

* CHAPTER ONE addresses the question of WHO IS RESPON-
SIBLE? for SWMF maintenance. It includes descriptions 
of various SWMF owners and a variety of possible main-
tenance responsibility arrangements. It provides ways 
of evaluating a SWMF owner's maintenance capabilities, 
as well as advice on how to maintain a SWMF which has 
been llabandoned" by its owner. Throughout the Section, 
strong emphasis is placed on the need to designate a 
single person or entity as having the ultimate responsi-
bility for a SWMF's maintenance and who will ultimately 
bear the blame if such maintenance is negle~jted. 

* CHAPTERS TWO, THREE, and FOUR provide several answers 
to the question WHAT HAS TO BE DONE? CHAPTER TWO pre-
sents detailed guidelines for planning and designing a 
SWMF that requires the least amount of maintenance ef-
fort and expense •.. It also includes descriptions of the 

I - 1 



STORMWATEl !1ANAGE!mNT FACILITIES JINlENANCE l!!ANUAL 

numerous .s~ maintenance problems .JJ actuaHy origi-
nate during: the planning and des:i.gr sjtages. CHAPTER 
TH.:REE c;:ontains r.ecommended meas:ure$ tp insure tnat a 
SWMF is cons

1
tr:ucted in accordance wi~h ~ts "least main,.. 

tenance" de~ign. CHA,PTER FOUR <:lesciribes the eql,lipment 
and procedures nec;::essary to undertapce la c;:omprehensive 
SWMF mainten(ance program. The prim&fY tneme o.f each of 
these Chapters is a familiar one: Prev,ntative mainte-
nance is faf more effective and :fa~ less costly than 
cqrrecti ve or remedial maintenc;l.nc:e. I 

I . 
: . I • * CHAPTER F~VE pres.ents answers tq a very im.portant 

question: HQW TO (;ET IT I>O~E? It pighl~ghts the ~ey 
role that rrgulatory agencies c;:an pJaf.: in preventing 
and/or correcting SfflJIF maintenance lne9jlect and recom-
m,:mds specif\ic prog~ams and prpcedurrs that th7se . agen-
cies can follow to insure that adequajte pWMF ma;i.ntenance 
level,s are provided. Througho~t the Chapter, the :funda-
mental importance of SWMF maintenanc~ tcp any successful 

.. ! .. ·~ .. .... .o· .Tou·n .. t .. y· s .. t.·ormw·a· t ..... er. m .... a. nage~e. n.f prog.· r·a··· m.· i·.s .•.e. m..-
* CH..~PTER s:iix adc;lresses wha.t may .l:)e th~ most important 
question .of ;:i,11: HOW TO F.INANCE IT? . t provides capital 
a.nd operatiljlg expense dat.a :f.Qr thoee ;responsible for 
J?r,eparing SWMF :matnt~nance budgets atd <)ldvice on re?uq-
in. g o. verall I SWM. F .. ma. intena ... nce costs. .. Ijt aJso p. rov.·· ides 
munic.ipal and county governments wi]h information r~-
ga .. rding .. a.·l te[rnativ.e. metho.ds o;f .. publ · c.1}1. financ. in. g s. WMF 
maintenance.I The Chapter's ov,era.11 me~sage is direct;,: 
The most impprtant component of a su,cessful SWMF main-
tenanc.e progf am is a de qua te funding. [ I 

As can be seen from the .cibove clescri!tions, the. topic! of 
SWMF mai•n. t.ena.nbe is i.ndeed .a· C. omp·l·ex or. e .. [an .... d, .as a .. :t:·es-ul. t, 
the STORMWATER[MANAGEMENT FACILITIES MAi"'NTENANCE MANUAL will 
attract a var~ety of readers. To belp t~ese readers find 
what they're looking for, the first Jage of eacb Chapter 
conta.in. s a bri~f .. d.esc .. · ription of. tp·.• e. C. h.af.ter·'.s. overall obJ·•·1.ec-
ti ves a;nd contients, as well as a list .l~f ]intended readers. 
This should alll.ow the reader to 9J1ickly a:ssess the a;ppl~ca-
bility of eachl Chapter to his or .her ~pe9ifie interests, or 
needs. In ad9it~on,. ~ajor topic;::3 wit~in

1 
each Chap~er are 

pre.sented under individual heact.,ings to turther guide .the 
reader. Each fchapter is written in al style suited to its 
intended readers. Finally, to further I clS~ist the reader!, a 
summa··· ry of the I major topics within each II Ch~pter is pr,esenteq 
in Table I-1. l 

1 
·· 

h . I Te STORMWATER MANAGEMENT FACILITIES MAIN'l'ENANCE MANUAL was 
developed as p rt of the Ocean CQunty Dem4nstration ·i>roj!ect 
,... Maintenanc~ 9f Storm.water Management Faqilities copdudted 
jointly by the Ocean County Plann;ing an, E:riigineering Depart-

I - 2 



0 

0 

STORMWATER MANAGEMENT FACILITiES MAINTENANCE MANUAL 

ments and the consulting engineering firm of Killam Associa-
tes, tinder a grant provided by the Division of Water 
Resources of the New Jersey Department of Environmental Pro-

. tection. The MANUAL is the result.of more than two years of 
research, study, and analysis of the pertinent aspects of 
SWMF maintenance and is based, in part, ·upon interviews and 
surveys of a wide variety of individuals and agencies in 
both the public and private sectors. As such, the.MANUAL 
affords the r~ader a valuable opportunity to benefit from 
the experiences and advice of people involved in virtually 
every phase of SWMF maintenance. · 

Finally, additional information regarding the basis of the 
STORMWATER MANAGEMENT FACILITIES MAINTENANCE MANUAL can be 
found in the Ocean County Demonstration Study Report issued 
by the Department of Environmental Protection. This report 
includes an analysis of SWMF. maintenance problems, results 
of field inspections, summaries of questionnaires and sur-
veys, and an inventory of.current SWMF maintenance regula-
tions. 

I - 3 
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OWNERSHIP AND MAINTENANCE RESPONSIBILITY. 

0 A. OBJECTIVES 

: 0 

The owner of a Stormwater Management Facility (SWMF) is 
generally responsible for the maintenance of that facility. 
Very often, unfortunately, inadequate consideration is given 
during the design~ review, and approval process to the 
owner's capabilities for conductihg such maintenance. In 
addition, ownership of a SWMF may change during the facil-
ity's life. Unless the owner has adequate resources, facil-
ity maintenance may be neglected, resulting in a myriad of 
problems, including the eventual failure of.the SWMF. 

In light of the above, the objectives of this Section of the 
STORMWATER MANAGEMENT FACILITIES MAINTENANCE MANUAL are: 

* To present concepts which should be considered in estab-
lishing policies and regulations regarding, and linking, 
SWMF ownership and maintenance responsibility .. 

* To develop a ·better understanding by the reader of the 
resources required to fulfill SWMF maintenance responsi-
bilities. 

B. INTENDED READERS 

This Section of.the STORMWATER MANAGEMENT FACILITIES 
MAINTENANCE MANUAL is intended primarily for: 

* Public Officials and Regulatory Personnel, who should 
find it helpful in establishing policy and regulations 
regarding appropriate designation of SWMF ownership. 

* Facility Owners, including potential future owners, who 
will find valuable information regarding the resources re-
quired for effective SWMF maintenance as well as factors 
to consider when evaluating their ability to fulfill 
designated maintenance responsibilities. 

C. THE IMPORTANCE OF SWMF OWNERSHIP 

The owner of a SWMF usually comes by that ownership as the 
result to some other course of action, rather than a direct 
desire for ownership of the SWMF itself. A public agency 
may acquire or construct a SWMF in order to alleviate a 
downstream flooding condition. A private individual or cor-
poration may construct a SWMF as a matter of necessity in 
order to obtain municipal and/or county approval for a de-
velopment and to mitigate the project's downstream.runoff 
impacts. 

OWN - 1 
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OWN Er SHIP, AND. MAINT,ENANCE: RES[.· ONrTBl~lTY,' 

I,n some cas·es•,i ~. SWMF'.r may;: _be, worked'. ih, 0: J: l:an<;l~,qap~ng p]:'ctn 
anciJ.;. become, an, attlractive: f,eat:ure .. :o;f thel. s;J.it·e::, whrle· in. oth.e,r· 
c~s·e"s, ·. t~e: .. ta.cj,iJ1l_tw_ b;: co~structed! fn, ~' pprtion, oi,. ~be· iit$, 
with, lovl• VISJ.,t?,rl;ity t.o. thee o~ne.F and f1en,era.i_ :pupli,c,:- u~~· 
~'O,~tunateLy;,. t~e''.\,adage.''out o:f s,I:ght'., .. opt pf .m1::nd,l'· of'~en ap-

. pTres. · .. A, S~F; i·s', co.nstruc~ed f~r ~, p1trp~se:, a:11,d thrs~ .. p~r.-
pose ... cannot::. ~e fuJ;.Ly.< a.chi.eved: w,1thout

1
• pro.per fac;:l.:.:ti,ty 

maintenance~/ 1,nr o:rder to, rec·eiVe pro.per,, matbnte·nance,, tne' 
0»;7rier must, be; ~wa:re; of the· faciT:ity ':s: tur~ose am~:; I?eed'., . cind·, 
tlii'e: absolute· .imp'.ortance, ·o:,f pr.aper; ·maintenance. Fa,,1:))1ng, tllaJ:, 
the owner must:lbe closely: reg;ulcitad' by rn tgenc~- which, does. 
TcT•,it'· ••' ,I.. 1• • ""• O th· • \;,.'. •• 1 , • bl. f th \:J'.JJL i1mcb .. :e, y:,, _ 1,11;. L~ . ;, :e· owner W,uO • 15, fe,s~on~i '.·•e . <Qr ' ,e, 
proper plannl.'ng/,: de:s1.gn,. constrl!lG,tJ:on, I anq,' ma,intenance o;:f a. 
SW.M·. ,.F·~. ·T·:.he.·· o. w·.n··· e .. '·r.· .:. m.a.7// .un···der.ta. •~e. -..... th.:' .. e·· s.~e ·a .. c:1:-1.··. on.•• s ..... eithe··.)t' w ... 'i ..... l .. liin·g.· •... -.· ly o:r: by." regµilrement.. o'.f' a• regulatory algertcy. Id·eal],y, 'the 

.. - • 1··1· ... 1 . . ,;i·· ,&,·· lf"'''ll. t"-· · 1 1 ...... ·1· '·t' . · · o.wner W,J; : -·, sense, a:nu .1.;u . r · .. •.: ... • .. n:ese res,ons1:J.:li • 1 1.es even in 
-ene .. a·bsence. o:f) a!lY .. ,•· .. regula:tdo.n.s.... . He· sno~l.d) rec. o~n. ize··· - th .. at he 
may me .. ~~~l!d; l:~1a~le> f:or co.ns·eque~pes, ofl. h1.1s fai~ure to m:eet 
these obT1ga;t1qn.s:. However, to Ill'su:re proper manntenanc.e; o.f 
ti:ie<f,~ci.lity;r jt~e: owne.r, m_ust ~-ave th4 ny,cessar~ instit;u~ 
ti;,ona:,,l,i manag~r:i;al, a:n:di f1:nanc·1a:l re.s.o.urf,es.. W1.th.0ut 't;he 
~rOJPE:'.l::'. . ref;0'.';1:'i:'C;Er'S'., the:. o.wner wi:J'.'.L not be I C<;llpa:Ple. O·f mainta};?-
1.ng: t:he: ~as1T1.1ty prop:erly(. . Even, where irailjl:tel'lance <?f: a, J?l:1-
v:at:e f ae:t1:rt;y :1s enfo'.J!'.ceable by a gove:irnm4rn:taJ,: eritity un~:er 
~'eg,:ula~~ons or1

1 
o·rd}:,lla.nces, c,onsis:tent;. ~er~t>rman.c:e qf fac::i,J;.,. 

it.y; m:ai,mtenanc1e :will . not be. accomplis~ed I unl.e·s.s. the owner 
bas adequate resource"s for · this work. If the owner .de>eS' not 
have these reshurces,,, thei enforcement pro.p:ess, is l i.~ely: to.·. 
be·com·e· frus•:trating for both the; owner and tne enforcing, 
agency-.. . I I I · • · 

A~'ttral ownersh~p of a SWMF may change tJratlghout the life qf 
th.e facil.•.· .. i.ty .. •· .l The o.rig.inal.·. own.e0r would\ ... no_r ... ~all.y, •b.·.'.e t.h.e 
agency or devea.oper who. constructed tl'ie fac1:l i ty. . In t:11._e 
case o·f public::Uy_;owned facilities.) owne:¢ship may rema,fn wi:yh 
the orig,inal g~v:ernmental, entity .for tb!e ~ife o.f th,e facil.,. 
ity •. , However, I with privateTy-:-owned t4cilities,. 9wn.ers.hip 
may change ha11ds several times thro,ugjho.tjt the· fa,cility' s 
1 . ;&; · h. . '' , t. ' ..::a·• . 'd l . . . 1t' 1 h'' "' 1· t' t 
.... 1 .. ·:"e·· ........ · T.·-... e.·· .. p. r.·· .1V1•a. · •... , .. e .. · ... 1.n~1..v· 1.· .ua , ... ·. ·.o. r ..... ··· .... a:o. rpo .. ··r.•1 .. · .... ·.1. .... o.····n.· .. ·· .w ... 1.····c ... l' .. '.1. •.•.. u ... •. ·.·., .... • .. :·1··.m ... a·. e .... :.-1.y b'e•com'es resijmnsible for ma~ntena~ce of I. tI:e fa.cility In;i3:Y, 
not be the s·am~ person or ent1 ty which or1g,1nally plann¢~, 
designed,, a~·d clonst;ructe_d the facility.. 'J:'h:.i.s is part,.i,C\l+<f\r~ 
ly, common with jtes:identia·l development.] F\(:)r ex.a111pleu a de~ 
veloper may co.nstruct. condo:mini,ums. or tcn,.m·no:uf:les :wh,e·re, 
';lltimately,.th~ OW?ersihip of the :commo~1· ~.a\ciliti •. e,s, ±rel~q~ 
ing the SWMF,. res.rd.es :v!ith the c:ond,<;>mllruum c .. o;i;:-pe:ra:t.1:ol') qr 
homeowners assocration .. In:thrs [ ca!se, tJ:Je p,e,op:Le 
responsible fo~. maintenance o.f the, facilit[y 1110.st like;Ly .. bad 
n,othing to, .. do. w\i.·th.· .. its- p1a~. ·.n±ng., d.E;si .. gn.,I .. o.· ·~ .. c.onstru.•.c.·t·f···o ... n a.p.d 
•may have 11.ttl~ appreciation for 1.ts pJrpcpse, funct·ion, o;ir 
mainten~n~e.. . qom~ined; with a lac·k of e\j_tb~r proper ma.na9e~ 
inent ab1lLty ()rf f,7n.an<:=1al regource:s on tjh.e ~a.rt of tne "n$WI' 
owners,. the SWMjF LS virtually d.oomed to neg']1ec:t. 

I OWN· · 2• , 
I - I 

I I 



OWNERSHIP AND MAINTENANCE RESPONSIBILITY 

From the perspective of maintenance responsibi1ity, perhaps 
the most undesirable ownership situation is where a deten-
tion basin or other SWMF is located on portions of several 
single family residential properties and.all the individual 
property owners are collectively responsible for its 
maintenance. In this situation, it can readily be seen that 
the homeowners may be able to accomplish routine tasks such 
as grass cutting or litter removal, but more sophisticated 
maintenance procedures such as sediment removal and struc-
tural repairs would generally be beyond their capabilities. 

It is both interesting and ironic to note that, when owner-
ship of a SWMF changes over the facility's life, the success 
or failure of that entire process is usually determined be-
fore the facility even exists. It's fate is decided during 
the planning and design phase through the governmental 
review and approval process. 

Essentially, governmental entities have·two options for es-
tablishing ownership responsibility: 

1. Passively let the facility ownership changes take place 
in accordance with the applicant's proposal (either, by 
chance, with or without proper planning for future owner-
ship) or; 

2. Take an active role in planning the evolution of the·· fa-
cility's ownership to insure that there is a responsible 
party capable of performing the required maintenance at all 
times. · 

Unfortunately, the importance of.proper ownership throughout 
the life of a SWMF is often overlooked during the review and 
approval process. However, in }llflnY respects, the details of 
the facility's ownership "pfan" are as important as its 
technical design and structural details, since maintenance 
neglect by its owner could ultimately result in the failure 
of a SWMF. 

D. OWNERSHIP-MAINTENANCE RESPONSIBILITY ARRANGEMENTS 

ownership of a SWMF, as with ariy other physical facility, 
can generally be divided into two categories: public or pri-
vate. 

Public ownership would include ownership by any governmental 
entity or public authority. such public authorities might 
include those directly responsible for stormwater management 
or flood control, as exist in some states, or those 
responsible for some other public function such as trans-
portation, water supply, or wastewater treatment which, by 
necessity, include a SWMF as an ancillary part of their 
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I 

operations. fn~e1;'e th,e public owner is '1 a 9overnmental enti.ty 
such as a municipality, county, or s

1

tabe, that owner may 
also have regulatory power over the qpproval of the SWMF, 
and, in some cases, may simul tanecbus 1ly be subject to 
regulatory review by a higher level of government. Depend-
ing upon the existing regulations and l1ev~l of enforcement, 
the governmental entity may also be sibject to maintenance 
monitoring by a higher level of governnient:. 

I i 

Private owners of facilities may inclu~e Gorporations, con-
dominium or homeowners associations, and:private individu-
als. As descr:ibed above, the ultimatelowners of a SWMF may 
not necessarily be the same ind~viduals or groups 
responsible tor its planning, desi~n ~nd construction. 
Depending upon the regulations of the ?overnmental agencies 
havin~ jurisdiction over a particul~r ~WMF, the private 
owners may be ~ubject to monitoring of ~heir maintenance ac-
tivities or they may be left strictlz on their own. Un-
fortunately, tnis latter condition is mor~ likely to result 
in neglect of;proper maintenance, pa~ticularly where the 

' I I : • owners do not fully appreciate the purpfse•, and importance of 
the SWMF and its maintenance. I i• 

Basic arrange~ents for SWMF ownership! an~ maintenance re-
sponsibility iiilclude the following: I 

l. Public,OWnership and Maintenance. 
: I 

2. Private ownership and Maintenanbe. 
I 

3. Private ownership and PU.blic Malntenance. 
I I 

Under the first two categories, the fa~ility owner, whether 
public or priv~te, also provides for i~s ~aintenance. The 
third category} where a public agency maintains a privately 
owned SWMF, should be seriously constide:red in those in-
stances where ~he private owner is not likely to have the 
instit~tio1:a1, :,manage3:i~l, or financial 1

j re~ources t~ proper-
ly maintain t~e facility. As an exampie, consider the 
situation wher~ a SWMF is constructed o~ p.1roperties owned by 
one or more si1gle family .homeowners. I 1 

I , i 

It should also[ be noted that, in the lbove situation, ~he 
existence of a1homeowners association ioe~ not necessarily 
provide adequaue assurance that proper SWMF maintenance will 
be performed, ~nless the association is la1~0 responsible for 
the maintenance of other real property df significant value, 
such as a swimming pool complex or oth~r l 1arge recreational 
facility, for ~hich it has bo~h an e~fedtive maintenance 
management program and a reliable sour~e 6f adequate fund-
ing. However, \if the homeowners associatid

1
n is formed sole-

ly for the purppse of designating or de11

1

ega!ting responsibil-
ity for SWMF mf intenance, experience has ;shown that it is 
unlikely that tpe association will remailn v'.iable. Converse-

1 I 
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OWNERSHIP AND MAINTENANCE RESPONSIBILITY 

ly, if there are other compelling reasons for the associa-
tion to exist, then it is more likely to succeed and poten-
tially provide the required SWMF maintenance. Proper facil-
ity maintenance is not guaranteed, but it certainly has a 
better chance of success where the organization also pro-
vides similar maintenance for other onsite facilities. 

When a governmental entity requires that a SWMF be provided, 
that entity must also address the probability of proper 
maintenance responsibility being reasonably e:xecuted by the 
eventual facility owner. In instances where it is probable 
that the eventual owner will not have the required resources 
and abilities to effectively provide for facility 
maintenance, and particularly where failure of the facility 
could have significant adverse impacts, the public entity 
should seriously consider assuming the maintenance responsi-
bility itself. The public entity should then require that 
it be granted legal access to the·facility for maintenance 
purposes through the granting of appropriate easements or be 
given the facility property outright. 

It should .be noted that acceptance of maintenance responsi-
bility and associated easements or property ownership by the 
public entity will also include acceptance of certain legal 
liabilities for the facility. The degree of liability will 
vary in accordance with the type of facility and its partic-
ular location, features, and other circumstances. It may be 
appropriate ta estimate the value of this potential 
liability, perhaps in terms as simple as liability insurance 
costs, over the estimated life span of the project. If the 
potential liability costs are considered significant, then 
appropriate provisions should be made to ~ecure necessary 
financing. Liability insurance costs could also be a factor 
in determining land acquisition:costs. 

Due to both the potential liability costs and the cost of 
the actual maintenance itself, public entities may be ad-
verse to owning SWMFs, particularly those located on private 
property. However, these costs must be evaluated in terms 
of the threat posed to th~ public by a SWMF which is not 
properly maintained by its private owner. In addition, if 
the private owner does not have adequate maintenance 
resources, the public entity may find itself, in time, 
maintaining the SWMF·anyway through default, regardless of 
the preparations it took to avoid such an eventuality. 
Therefore, it is extremely important that proposed arrange-
ments for SWMF ownership and maintenance be fully evaluated 
during the facility's planning, design, and review phases, 
and that provisions be made for public maintenance of the 
facility where it is unlikely that it will be properly 
maintained by the private owner. Factors to be considered 
when evaluating a private owner's ability to properly 
maintain a SWMF are presented below. 
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K. $VAWAT~.FTE GWNERS' CAPMJILITIE~ .. • . 
Th.e. probabilijty of proper faci.lity m in1:t-enance bein'CJ ac-
complished ·byl a pr.ivat.e own-er w:ou1d eein ·to 'be· in. di'.'.tet:t 

• pr,oport;on !:o 'jb6th .• the ve-sted i~teresi. t~at. .. °,~ne:r h~s. i1;1 _ a 
.well-ma1nta1.n~d :SWMF a]!ld the ex1stence o:f o.:t:he.r .· facil-1:~1:es 
fo\r which •t~e ,o;w~er can a~c:l mus[t -~ ro-v.ide s~milar 

. ma.:imtenanee~ ]More simply __ put, if ·the -~riyate owner is c;::on:-

. ce.·rn. ed .with tl'l.·'e pr. ,oper .fun.c:ticrn.ing a.·. d app·eara::.n.ce -bf the 
· SWMF and, .must ,also maintain other g.roun s br facil i tie•s (for 
·w_ .. h.i.ch he has ctppropr_.:_1._·_·-ate -. funning.:_., .. ·man· 1ow. Jblr a·. nd equi:p.ment), 
_then_ i·t.is m_o~.e Ii_'•ke. ly t~:a_t he ~i-11 a:~so __ pr_ operly. mainta:i:-·n. 
th.e SWMF. .. If 11 ,on. the other -hand,. th' o ner does not ap-
prec,iate the :Lmportanc~ of the SWMF . nd-[ lo•Oks -upon it, as 
some:thing which he.has been forcedtop ovi.de~ or if he qoes. 
not otherwise{ have th·e prop.e.r staf a~d equipment for 
ma~ntaining "t:~e facility, th-en ~t is or[ likely that the 
maintenance will be neglected. 

Same general comments regarding variou categories bf pri-
vate owners of SWMFS are-presented belo: 

1. Private· Co :. · orations 

··.Pfiva:te cor~:o_~~tio .. n:s wh.ich .. ow .. n i~d.-. Us. tr···.a· l. pa:r.k:s,. comm_,_-~ro~al 
sites, or s1.mi11ar properties are gene. al y capable o:.f and 
w:il1~ng ,to __ proy~de --~dequate mainte~anct··; 0 1 • ~WMF~ •... 'l'his. is 
part.1culla-rly -qrue if· the corporation is conscious· .of its 
•pubJ'...ic image.,, ~-c>th as- obseryed at_, its · g I ou,?s and_ .·fa9ili~:ies 
and as, perce1ved: by the neighboring co u~ity. Very often, 
a· SWMF is incllb.ded in the general land cage of a corporate--
owned s·ite., mating the facility's main ehqhCe a key elern¢nt 
in ~he overall site'E:J appearance :and a peaJ1.· Such a ?OJ:')?o-
rati«;>n can. be I x_pected to ha:ve the ma. po.JJ.er. an~ • equ~pm~nt 
requi.red: to pr0v1de for proper SWMF ma nt~nanc·e and, · in the 
ev.~n:t of. p 0rob~~-ms·, the __ publ.i;c a(}.:ency _monito_r.ing fa.ci~_ity 
ma·.i::ntenance Wfll l:>e directing :,its e ftj~cement act1<+1:ps 
against.· an :e1•t. i. t·y. w.it. 'h. · t}le ca.pa-bi ity and- f,inanc4al resources . to c · rrect the. problems~. 

,' . 

. . . 

2. condom·in,ium: . ssoc;::iations and· i vi Apartment own~rs 

Condominiums a~d~ co-op ~partments cha- ac~eristic<;1lly have 
areas- of common· ownership and use. A such, their own~rs 
cai:i generall¥ b~ -considered capable of·._ rovliding: prop'er SWMF. 
maintenance in cases where they l} must alsb provide for the 
maintena.nce_o·!·ja significant ext-e-i'lt of grJund-s, roads, and 
other facili.tiss for the _common. ulSe of I he\ r~siderits ana:2) 
have an effect ve mechanism for the c:o~leation o.f fu.nds . to 
f_ii:iance._~uch ,ma:·_n_tena~ce. · .. H. o_wever:, main en~nce; probl$11'iS ~ay 
still arise if here 1.s a, lack of ·conce-r, . o;n the .pa.rt of "t1;he · 



OWNERSHIP AND MAINTENANCE RESPONSIBILITY 

owners over their image and standing with the surrounding 
community. 

For example, if a SWMF is located in a highly visible area 
of a condominium or co-op site, it may receive a high degree 
of maintenance in order to provide an aesthetically pleasing 
landscape to the neighboring community. However, if it is 
located in a remote or obscure portion of the site, there 
may be a tendency for maintenance neglect, particularly if 
the facility provides no direct benefit, such as active or 
passive recreation. Where there is no concern for community 
.image or standing, SWMF maintenance may suffer, regardless 
of the facility's location or visibility. Fortunately, in 
this case,·the public agency monitoring facility maintenance 
still has a corporation with significant financial resources 
against which it can direct its enforcement actions • 

. 3. Single.Family Homeowners Associations 

Similar to condominiums and cooperative apartments, the 
owners association craated for a group of single family 
homes may exist in the form of a corporation. However, un-
like condominium or co-op owners, a single family homeowners 
association will not necessarily have to provide maintenance 
for any substantial common grounds or facilities other than 
the SWMF itself. It may therefore lack the managerial and 
financial resources required for proper SWMF maintenance. A 
homeowners association which is responsible for the 
maintenance of other significant real assets, such as major 
recreational facilities, can be expected to have the capa-
bility and resources to properly maintain a SWMF. However, 
where there are no other significant, compelling reasons for 
the homeowners association to e~ist, it is not likely to be 
an effective and responsible provider of SWMF maintenance. 

Therefore, when the public agency monitoring SWMF 
maintenance agrees to entrust a single family homeowners as-
sociation with SWMF maintenance, it should be assured that 
the association exists as a corporation with adequate 
tangible assets which can be effectively targeted and util-
ized during any enforcement action. It should also be re-
membered that a homeowners association created for no other 
reason than to be assigned the responsibility for SWMF 
maintenance is not likely to remain viable. Once it ceases 
to exist in either a literal or practical sense, maintenance 
of the SWMF will also cease, unless it is assumed by the 
agency. 
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4. Ihd1viduat Homaowners. . . . • I \ 
With the except•ion of minor SWMFs, such\ as. on site see;page., 
pits or dry 11welJ/s., it is un~ike1y~tlia.t an ind.i'vid:ual 
h.omeowner w.··i·l ... •·1 ha.· ve··· .·.t.he· .. ·c.apability ... o.r r. e.J;our.ces .. t.•.o prop.er1Y maintain a s$'MF. . While the individ all h.om.eowner may be 
capable of maintaining the grass or other vegetative co,ver., 
he or she will generally n:ot be capable qf undertaking: any-
thiJ?-9· more. stz\-enuous or ~ophist±9ated. \. If ~·· proposed sin~Ie• 
family development requires the consiruGt1on of an onsite. 
SWMF, then a~propriate provigfons s ou]d be made for its 
m.ai·.•.nte·n· a .. ···.n·c.e bY1·i··s ... ·.om.·.eone .. · .o.ther .. t. h·a .. rLan·.·· .i di.~~dual hom7owner··· or homeowne~s .... 'JJ'his may include, t~e a~s mp~ion .of. maintenance 
respongibilL~Y by the.munici:paTity, pounty, or ot:her 
regulatory agency. Another alternative.may be to waJve con:-
struc~ion o:f \th~: on.site facility a_n\d -tj.o :r:equire a~ ~p-
propriate con1tribution to an o'ff:-si tte regional f.ac.1.lity 
maintained by la more capable ent'ity •. ~hi~, · of course, will 
depend upon t~.e ·. importance of the ons\i te. facility in con-
tr. ollln'l ru.rrof.····'· b .. e~~e···en.· the deve]opme.nt!1.· siit.-e and the site of the regional facility. • .. 1 

' . ··1·1 .. d. · ti ·tt..• t·h.· ·t· · . .f .. . ·11· 11f . · 1 . 'd ~' 1· • Fina _,y,. ue o .uo a .·· e na ure 0: .· sing e ami y res1 en~ia 
deyelbpment~\ a~d _the long. term gi~n~f,icance of s_WMF 
marntenance, rt is .important tha.1:. the public agency revlew-
ing the sing!~ family development propos~l . (and its SWMF) . 
have an accura\te · and assured un~ersta9ding of the intended 
facility ownership and maintenance a:irrat:igements prior to 
g·::ranting fina~ approval. Unlike prbje

1
cts under single 

ownership·, the[ multiplicity of pwners \inherent in a si:r(gle 
fa~lly resideptial devel~pment can. rev1rrely hind.,er any 
maintenance enforcement actions taken w:icth0ut such prior un-
derstanding. \ \ \ 

I I I 
.. . .... • . . ... I . . .. - .. . i I 

F. DESIGNATION; OF ORGANIZATIONAL RESPONJSIBILITY 
. . . I . • I .. 

Unfortunately, I expertence has shown t at !i SWMF maint:ena~ce 
o .. f·t .. e•n. · .. s ... uffer. s.· .· .. yhe .. n. an o .. r.ganiza. t.t9· .. n. (. as·. 1·0. p·p. osed to . an in~ ... ·i····.., vi dual) is resHonsible for its perf orma~cel. This is due.· to 
~he vague, diffpse, or _fracture~ d;e:3ignatidn of responsibil-
1 ty of~en enco~ntered _in ,org_anizationaI\ st~ucture~. . T~er7-
fore, . in. such aases; it is. important that I a specific inQi-
viduaT within that organization {usual\ly !by virtue o.f his 
PC;S~t~on or exp

1

eri~nce) . _be charged with thf? overall resp0n--
s1.b.1.l1ty for facility maintenance. 1 I ·. - ! 

For example,. li.f on,e person within an brga,nization is 
responsible fo~ grass mowin,g, . a second11 pelrson responsi.qle 

.for removal Of trash and debris, and a third responsible f'or 
structural insp\ections and r~pai~:s, wit!lh ~o one individuial 
responsible for I overall. coordination and foJlow-up, then the 

· facility maint~nance program will only be as go.od as t:he 
weakest link in\ the chain of responsibilit!iY· · on the oth:er 
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. hand, if a specific individual or official is charged with 
the overall responsibility for maintenance of the•SWMF and 
is given the authority and resources to insure its per-
formance, that individual can then institute controls to as-
sure that maintenance personnel, who may be responsible for 
various individual tasks, carry out their responsibilities. 

A discussion of specific SWMF maintenance procedures is pre-
sented in Chapter Four - Maintenance Equipment and· Proce-
dures. This Chapter of the MAINTENANCE MANUAL includes 
sample work orders and checklists, maintenance logs, and in-
spection checklists and logs for SWMF maintenance. This in-
formation can greatly assist the designated individual 
within an organization responsible for overall SWMF 
maintenance. It is not intended that the individual as-
signed the responsibility for facility maintenance should 
personally complete these various forms, but rather that 
they serve as a tool for those reporting to him to systemat-
ically record information pertaining to facility 

·maintenance. The designated individual may further delegate 
to subordinates the responsibility for completing these 
forms. Howevert the designated individual should periodi-
cally review appropriate information and ask for reports 
from his subordinates so that he is fully informed as to the 
extent of maintenance being performed and the need for spe-
cial actions or changes i:i;1 procedures. 

Designation of the in~ividual responsible for SWMF 
maintenance by the organization which owns the facility 
deserves careful consideration~ This individual should be 
vested with sufficient authority to establish procedures and 
priorities for the maintenance personnel. This individual 
should also have a thorough understanding of the purpose and 
function of SWMFs and an appi;eciation of both the con-
sequences of facility failure and the. important role 
maintenance plays in preventing such occurrences. On the 
other hand, the individual should not be at such a high 

·1evel of authority in the organization that coordination of 
the maintenance program becomes inefficient or ineffectual. 

In a private corporation, the individual responsible for 
maintenance of buildings and grounds would likely be the in-
dividual responsible for maintenance.of·the SWMFs as well. 
Municipalities and counties generally have a Department of 
,Public Works. Depending upon the size of this Department, 
either the head of the Department or someone at the next 
lower level of management in an appropriate section of the 
Department would be the appropriate individual to be as-
signed the overall responsibility for SWMF maintenance. 

In any organization, the basic priorities of that organiza-
tion are generally established from the top down. There-
fore, it is important that the.supervisor of the designated 

.individual responsible for SWMF maintenance also make it his 
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concern to ptkriodically · inquire as lo [the status of the 
maintenance program. 'Qltimately, it ~s ~he responsibility 
o_f t __ hos.e emp_ ower_ e_ d _ to provide the necef sary _ f inane_ ing to set 
a.ppropriate [priorities. Th,e des\igrtat.ed individual 
responsible for SWMF maintenance·may atsolbe responsible for 

m __ a· i_n_·-t-en_an·c· e-.- o_~_-_o_t·h-·e_ r.ty-pe. s. o. f fac_· __ i. li.tils,_ [all dem_ anding m_ an-_ power and financial resources from th'.e same staff and 
budget.· Wher~ budgets are inadequate, th~ actual .priorities 
which govern the maintenance program my 1ary from those in-
itially estahlishe~, in accordance! with the perceived 
desires of th~se in positions of autharitjy. For example., if 
.there is a shdrtfall in the maintenancJ budget and the chief 
exe_cuti __ ve· offifcer or co_un_ cilman in cha~ge 1

1
of public wo_ rks is 

c.onstantly in'1uiring as to the s.tatus af the parking lot 
r 7palr or s_idewalk rE:constr~ction, -•~ t \ f s 1

1 
these i terns ~}:lich 

will effective\ly rece:i.ve a higher prio:intYi. .The .unment19ned 
SWMFs may become neglected. Unfortunatje1Yj, these facilities 
are often take\n for granted until .a pr4b1jm arises. 

While it is re.bognized that the chief Jxequtive officer of a 
corporation or\ the chief elected offic~al fof a public entity 
has many respohs;i.bilities and concerns,\ i~ is also important 
that this individual recognize the importance of the SWMFs 
and the need ior their :maintenance. Hlis poncerns should be 
communicated down the _ o.rganizational st.I ructure to the i1:1di-
vidual who act.\ ually accomplishes the. ta~ks in the field. 
The ch_iet offi.cial_ must also __ - provi.de ~ppropriate financing 
so that the mali.ntenance can be re,asonab\~e 1rccomplished r thus 
avoiding undesirable consequences an<j3. problems result.ing 
from facility failure. II · 

G. ADClPl A,syfTEM I 

Perhaps the l:>est recipe for ensuriJg that proper S'WMF 
maintenance is\performed is to adopt an\ official maintenance 
system. Prima,ry actions in establishirtg a SWMF .maintenance 
system shouJd I include designating a key Ii individual to, be 
responsible fdr the ove·rall maintenan~e program, pr.oviding 
appropriate financial, material, and hum~n resources, and 
esta_ blishing. do--ntrols and feedba_ ck._ j1ri~f descriptions. o'f 
these key acti~ms are presented below. . 

I 
1. Designate \a Key Individual to be :p.esponsible for S,WMF 
Maintenance -1 This concept i.s revier7ed! in considerable 
detail in Sect.ti.on F above. A major co~sideration is to ap-
point a key irtdividual. high enough .in I thr organization to 
have sufficient authority to establish pri9rities, yet cl:ose 
.enough to the maintenance and s.upervisd>ry !personnel to nave 
effective comm~nication and coordinatiof. 
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OWNERSHIP AND MAINTENANCE RESPONSIBILITY 

2u Educate the Key Individual - The key individual desig-
nated above should be made aware of the importance of the 
SWMFs and the direct possibility and consequences of facil-
ity failure if maintenance is neglected. He or she should 
have a clear understanding of the priority SWMF maintenance 
has relative to his or her other responsibilities. While 
SWMF maintenance may not be the top priority, it should be 
high enough to ensure that adequate maintenance is per-
formed. 

3. Establish Procedures - Appropriate procedures should be 
established for developing maintenance budgets, inspecting 
facilities, and scheduling and performing actual maintenance 
work on both a routine and emergency basis. The procedures 
should also include a means for providing feedback of in-
formation from field personnel to supervisory personnel on a 
routine or priority basis, as the need arises. The proce-
dure should include proper record keeping to provide 
verification of work actually completed and to assist in 
preparing future budgets. Sample forms to be utilized for 
these purposes are included in Chapter Four - Maintenance 
Equipment and Procedures. 

4. Develop Facility Plans and Maps - Record drawings of 
constructed SWMFs should be maintained at a location con-
venient for use by key personnel. When an owner or public 
agency is responsible for maintenance of multiple 
facilities, a site inventory map should be conveniently 
available, showing the location and general type of facil-
ity. Regulatory agencies responsible for enforcement of 
maintenance or for review of planning and approval of new 
facilities would also find it useful to have an overall map 
indicating the location of major SWMFs within their juris-
diction. The map could also tnflude designations of exist-
ing or proposed regional SWMFs so that the present or future 
exi~tence of these facilities can be considered at the time 
of review of individual site proposals. 

H. MAINTAINING NON-OWNED FACILITIES 

Where one entity assumes or is delegated the responsibility 
for maintenance of a SWMF located on land owned by another 
entity, adequate provision must be made for both legal and 
physical access to the facility. The most common occurrence 
of this type is the maintenance by a county or municipality 
of a SWMF located on private land. Adequate provision must 
be made in the project review stage to ensure that ap-
propriate easements are designated, including buffer zones 
and staging areas for equipment, as appropriate to the fa-
cility. These easements must also include provision for ac-
cess routes from the public right-of-way or along maintained 
access routes. Gates should be provided at appropri~te 
locations in fenced areas~ An access route should be ade-
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oWNEL •~•o uH"TEN,~~~cE RES .ONS!BTLI,,,,Y.. :· 
. ·-· -~u _, .l .. 

q.\la:t.•···.ery,,. cons~rµc:ted an .. :cE g\rade,·d.•: ·to:. ,er·m·• it, enm,y. by ,a.:p.-
prop;rj.ate veh'1f Les, an&' -±!llllent\; . . I .. 
9\l,l'.d:ng: th.·'e·.,. p,r:d,te:c.t.• :r.ev. :1:ew: prO'~e:·s· S\.i th·•i· .' krY·.· i.nd.ivid·U.'a.,a.: wh. o .. ~ill be. respan·fibl;e:: for over~ll facili ··~ ipaintenance· shoµld · 
hav·e . the- oppo:titun·ity. to revi:ew the pr _J e_ct p;lans and ~ake 
reco:mmendationir reg~n,ding project: features 1 which will affect · 
the'" m:.a,±n:t:enandie: ef;::or.t·. . While: t;he as¥ut~ cies.ign e~gin1e7r ~.a:¥ do:; h:~.s-:, -.~e's"lt to .:lnolude, a'.Ll; ma.,i .. .nt;ena.~ice cons~d. er.at.ions. 1. ·.n' 
the fac·i:Tity I d,e·s1g:n·, . the 1nci1v1dui1 who\ 1s actually 
responsiblce.· f o·:ir- Jn'aint·enance in the: fielcfi. m y be able to pro.,.,· 

· ·· vide-- meahingfuil sugg:estions,, basEad upoh his experie:pce and 
··. observations,;.,·· 1 · · .. · \ · 
· Assunrpti~!1·. o. ·t · · : he. respoi?sibil.i -t;y~ far m~in~ena.nc~ ~f: a S~F 
Yn<;iY ~Ie:o· 1ncl.u · ·e: assumpt~on. of: an· a~soctat1d l1ab1l 1 ty. The 
s1gn1.f·1. cance a~d. -, po·tenti.al f1na1Jc1al +mpact on the age!llCY 
due to this a\ddi.t;i,,onal liability wi1,11 I depend upon t;he 
cha.racterand nature of- the project an~ sprroundinga:rea,s. 
Wher·e a. major] struc.ture such a,s. a dam d.s involved, the 
agency as,suminq .the maintenance. respon 1 ibli.lity may wish, to 
cC>-nsult wi.th i[· s insurance adviser to de:termine the• addi-

. t:~onal .. c;os. 't.· ... o .. f'. 1.·iab1.· lity · insuran.· t:::·e,. . T · is.•1 l~abil.i.~y .insu. r-
anee- cost plus· the. 0th.er costs ass-oc1a ·ed w.1 th maintenance. 
of'' the fa.cili 

1
y can then be e,st:imate fjr. an appropri~te 

term,, such a.s 2'5 years,. and the presen . W:;:::fth of the.s:e s¢r-
. vi:ces computedJ · Whe-re an appropriate ech'.anism is in place 

f<:'r.·.~ollect.ing-lanci·· mc1.naging deyelope.r c nt~~butions, the~ .fa-· 
cLl ity: o·wne:r: bquld, b_e re.q:uired to. pro 1de appro,pr1q1:te 
f'inancin'g to-. o :f·set this .anticipa;ted m in enance and' insur-
ance cost. .. 

In .etny d:iscuss:'on of SWMF. maintenanc,e, a-c' lity ownership: is 
• an>. im .. f;)ortant -t9 ic s.• i_m;:e., .. · in most.· cases, . i , is .. th.e owner w.ho . 
·w~l~_ be responsli:ble for the la~g t,:ernt m 1.n1=tenance of ~he r~-
c1;1ty., ldeallY",, t~e .o~.ne.F- will: recog~n.z·e and fulfill. hi.s 
:ma.1ntenance respons1b1I 1t.1es and recogn1te that he may. be 
liable for the [consequences of facil.ity fai.Ture. if he fails 
to provide ade!flate maintenance ... Unfor un tely, all owners.· 

·· may not recogni\~e these responsib~I~t'ie c:1:dd l.iabi1.ities, or 
may lack adequa\te re·s·ourc·es· to f:uT.f1l.l he,*'. ':Cherefo?;'e,,, the 
revie~ing and ~pprovtng a9encr: shbu~d b · .r asonably ee:r7~in 
that ... t~e person. or .. organ,1zat1on• wh.1c.•h ~1~1. be 7e-spons1. m· l. e 
for maintenanci1 ·· will hav:e the l·egal, u1,st1tut.1ona1·, mqn-
agerial. and fi 'ancial: resources n~cessa y a: accomplish th.e 
required mainte · ance. While• s:ome. •priv:a e· e tit-ies will pQs-
sess the neces 1ary resources and abilit'es, others will r!lot 
and it may be' . ecessary .far a pub1 ic age ·· cy to as.s;um.e "ttb:e 
responsibility or facility mainte,nan:ce, .ei, her by intent.ton 

· or by def·ault.. · · · 



OWNERSHIP AND MAINTENANCE RESPONSIBILITY 

When an organization is responsible for SWMF maintenance, a 
key individual within the organization must be assigned the 
direct responsibility for over~ll facility maintenance and 
be vested with adequate authority to carry it out. This key 
individual must be aware of the purpose of the SWMFs and 
consequences of facility failure, particularly those fail-
ures caused by inadequate maintenance. Key executive offi-
cials of the organization should also have an appreciation 
for the function and purpose of SWMFs, and should establish 
and communicate to key personnel an appropriate priority for 
facility maintenance relative to other. responsibilities. An 
orderly maintenance system, including appropriate procedures 
for establishing budgets, conducting inspections, ordering 
work, and verifying completion should be established. Pro-. 
visions should also be made for feedback from field person-
nel regarding field conditions or other problems associated 
with SWMF maintenance. An overall site inventory and loca-
tion map will prove useful in ··managing the maintenance ef-
forts at multiple facilities. 

A public agency assuming responsibility for a non-owned SWMF 
should give consideration to any associated liability they 
are also assuming. The cost of insurance to cover such 
liability as well as other maintenance costs can be 
estimated for a selected period of time, such as 25 years. 
The present worth of these costs can then be used as the 
basis for a financial contribution by the facility owner or 
builder. 

Since a lack of adequate SWMF maintenance may ultimately 
result in failure of a facility, consideration of both the 
immediate and eventual ownership of, and maintenance respon-
sibility for, a proposed SWMF is an essential component of 
any project review. While often overlooked or given only 
token review, consideration of these aspects of a proposed 
SWMF is as important as the review of technical design 
details and construction specifications. 
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PLANNING AND DESIGN GUIDELINES 

A. OBJECTIVES 

This Chapter of the STORMWATER MANAGEMENT FACILITIES MAIN-
TENANCE MANUAL presents both general recommendations and 
specific guidelines to be used in the planning, design, and 
review of detention, retention, and infiltration facilities. 
Th.e Chapter has been prepared with several purposes in mind: 

* To describe the character, magnitude, and extent of 
stormwater management facility maintenance problems ac-
tually observed in the field.and the type and degree of 
maintenance efforts required to address them. 

·* TO demonstrate the direct correlation between unwise, 
uninformed, or otherwise incorrect planning and design 
decisions and subsequent facility maintenance problems. 

* To emphasize the ability of sound planning and design 
decisions and thorough and enlightened review procedures 
to eliminate, reduce, or facilitate maintenance efforts 
at stormwater management facilities. 

* To illustrate the cost-effectiveness of eliminating 
maintenance problems and/or reducing required 
maintenance efforts during a facility's planning, de-
sign, and review stages. 

* To encourage planners, designers, and reviewers to 
consider maintenance to be as important as the 
hydrologic, hydraulic, structural, and aesthetic aspects 
of a proposed stormwater management facility. 

* To present planning and design guidelines that will 
promote stormwater management facilities that are as 
safe, easy, and economical to maintain as possible. 

B. INTENDED READERS 

In·light of the objectives listed above, those who will 
benefit most from this Chapter·are: 

* Project Planners and Designers responsible for the 
preconstruction development of stormwater management 
facilities. 

* Engineering Department, Planning Board, and other gov-
ernment agency personnel responsible for the review of 
proposed facility designs . 

. In addition, the information contained in this Chapter can 
alert: 
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Retention Facility: A SWMF which, similar to a detention 
facility, temporarily impounds runoff and discharges its 
outflow through a hydraulic structure to a downstream con-
veyance system. Unlike a detention facility, however, a 
retention facility also includes a permanent impoundment 
and, therefore, is normally wet, even during non-rainfall 
periods. Storm runoff inflows are temporarily stored above 
this permanent impoundment. 

Finally, to further organize our presentation and provide 
thorough coverage of all pertinent aspects of SWMF's, let's 
break each facility type into its various major components. 
These are: 

A. Bottoms and Permanent Pools 
B. Dams, Embankments, and 

Side Slopes 
c. Principal outlets 
D. Outflow Systems 
Es Inlets 

F. Emergency Outlets 
G. Low Flow Measures 
H. Vegetative Cover 
I. Trash Racks 
J. Access 
K. Perimeters 

While most of the component names listed above are self~ 
explanatory, complete descriptions of each are presented in 
Table 2-1 on Page Plan-10. Feel free to refer to them when.,. 
ever necessary. 

D. WHY WORRY ABOUT MAINTENANCE NOW? 

We're glad you asked that question. And now is a perfect 
time to answer it, before we get into specific planning and 
design guidelines. 

Prior to the development of tpis manual, the Department of 
Environmental Protection conducted an extensive field inves-
tigation of more than 50 SWMFs.located throughout the State. 
This investigation was conducted, in part, to identify the 
nature, severity, and extent of maintenance problems at ac-
tual SWMFs and determine the role that planning and design 
played in the creation or worsening of those problems. 
Among other results, the field investigations revealed that 

. most of the observea·swMF maintenance problems, including 
some which were virtually unsolvable without massive infu-
sions of time, money, and hard work, could be traced to 
shortcomings in the planning and design process. These 
shortcomings may have been the result.of a lack of effective 
planning and design standards, inadequate or inaccurate de-
sign and review procedures, or simply the failure to realize 
that, someday, someone would have to maintain the SWMF that, 
at the time, existed only on paper. 

Regardless of the dulprit, it can be seen that the elimina-
tion of these breakdowns in the planning, design, and review 
process will greatly reduce the incidence of SWMF mainten-
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PLANNING AND DESIGN GUIDELINES 

This simplistic example .does not include changes in interest 
rates and maintenance costs, disposal problems, or other 
variables, but it clearly demonstrates how efforts to reduce 
SWMF maintenance during the planning and design stage can 
have a decidedly positive benefit/cost ratio. It is also 
important to recognize that, while having a great impact on 
reducing long-term maintenance costs, the use of the 
guidelines and recommendations presented in this Chapter 
should have a minimal impact on increasing actual planning, 
design, review, and even construction costs. In addition, 
as these guidelines become more a part of our regular plan-
ning, design, and review procedures, the extra cost to im-
plement them will become less and less. 

It is difficult to put an exact dollar value on all of the 
benefits to be gained from the planning and design of a 
"minimum maintenance" SWMF. Too often, as field inspections 
h~ve shown, a poorly designed SWMF can become a serious 
safety hazard, despite considerable maintenance efforts to 
prevent it. These hazards range from unsafe structural con-
ditions or inadequate hydraulic capacity, which may threaten 
downstream lives and property, to unintended standing water, 

· which poses a drowning threat to children and adults alike. 

one.safety hazard of particular significance is the creation 
0£ mosquitb breeding habitats. Due to their ability to 
transmit viruses·. and other diseases, mosquitoes must be con...: 
trolled, particularly in developed areas where contact with 
humans and domestic animals is the greatest. Unfortunately, 
as can be seen, these are the very same areas where most 
SWMFs are constructed. All mosquitoes have four stages of 
development - egg, larva, pupa, and adult. The adult female 
lays her eggs on still bodies~of water or, in some species, 
on moist surfaces such as mud 'or fallen leaves. The water 
bodies need only be mere inches in depth and can be found in 
surface depressions, scour holes, tire ruts, and even in the 
voids of riprap·linings. Each batch may contain from 100 to 
300 eggs and, depending upon the weather and her stamina, 
the female ~ay repeat the process several times without 
mating again. Suspended by the water, the eggs quickly 
hatch into larvae, which then grow rapidly into pupae and 
then emerge as ·flying adult mosquitoes. It is possible for 
mosquitoes to complete their life cycle in 7 to 10 days, 
with approximately half being spent in the aquatic stage. 
Therefore, it can be seen that, wherever water remains still 
or stagnant for only 4 to 5 days, ·at least one generation of 
mosquitoes numbering upwards of several hundred can be bred. 
The longer the water remains stagnant, the greater the 
potential for mosquito breeding. 
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mafn,ten~i:icezdieip!e,na;ent .·S,"','lMFs·. op~e11pa,t'.irtg>\ ~1s1. :i'~t·err~:e;cl ar.e• .. ~O-·. 
:r,edl!l<;=e'.tMe, 1!3~"~1. of .. requi,:red' maintenaricc' a1;a, fae,lill:tat~ ~111re. 
r~m~1n1ng ma,J.n,t.~~anc: taslcs as, mucn as,_ P1os:s)~b1e,. ·. FaceQ . WlJtib 
l!'1S,IJlCJ' · ·. ~abc:>,'l!T ~'nf . e.qu;:'J?ment: cos,ts;, .. gr(.)WJJ:ng; df:;sp9,salr prqb~ fa111s, .. 
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E,. GENEM:t, MIN,1'ElNMOE<·.eoNS'IDERA:T1]0Nsr . l' 1 · . · . 
· .. ,. .._ .. · .. ·,,.. ... '•, I .. - " . ,,_ :•· ._·_ · .. · . ,, ' •, '_ • . · .. ---;· . ., ·-\ . ' ., .', ,- _· ,;.I) , 

Now that yoll're contv:rn:ced of the .. 1;mp;CD' 1.•·t:a4'.°l'ce,· .. of .1ncl:qid~1ng, 
mai'n,t.enance,··on/ your·.·l.ist of ··p,lanni.ng.· .~nd\. desi,grni. re.qui~e ... 
mei:i,ts, · l.et's d:'iscu9.,s, s:o~e' gener.a,I ···SWMF'· m:aih\tenance•·,c,o.nsid71f;,... 
at1.ons. our go:a.i Hl do,ing so .1.s· to hav~< them become an 1.n-
tiegral part of the thought process of e:vjery\ SWMF planner .c;tnd 
designer and automatically come to min~ whenever a new fa-
cility is pondJred,, planned, or put on palper. Similarlly, 
we'd like to sbe these considerations bel a major part of 
every project r~view. Too lofty a goal, yop ask·? Not real-
ly, especially ~h'en, you realize that the~ aire based primair±~ 
ly on common setse and not on complex thbor~es and equations 
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PLANNING AND DESIGN GUIDELINES 

like some of those hydrologic, hydraulic, and structural 
aspects you've mastered. Compared to them, the recommended 
maintenance considerations should be easy to assimilate and 
even expand upon. Let's briefly review them: 

1. Maintainabli ty 

It's a complicated word, but the concept it represents is 
simple: As you plan or design your stormwater management 
facility, always attempt to (1) eliminate as much required 
maintenance as possible; (2) facilitate the performance of 
those required maintenance tasks which still remain; and (3) 
prevent the need for emergency or extraordinary maintenance 
efforts. Project reviewers should use these three goals as 
criteria in deciding the suitability of proposed SWMFs. 

2. Accessibility 

In order for proper maintenance to be performed, the various 
components of the SWMF and, indeed, the facility itself must 
be accessible by maintenance personnel and equipment. Phys-
ical barriers such as fences and legal barriers such as 
easement restrictions can negate even the best maintenance 
programs. Keep in mind such things as depressed curbs, 
fence gates, access-roads, manhole steps, handrails, and 
other access features when you're planning, designing, or 
reviewing your next SWMF. A complete list of access 
guidelines is presented in the following sections ·regarding 
Detention, Retention, and Infiltration facilities._ · 

3. Durability 

The use of strong, durable, and noncorrodible materials, 
components, and fasteners can greatly reduce required 
maintenance efforts. These include; lightweight, non-
corrodible metals such as aluminum for trash racks, orifice 
plates, and access hatches; hardy, disease-resistant grasses 
for bottoms and side slopes; reinforced concrete for outlet 
structures and inlet headwalls; and gabions for channel and 
outlet linings. If you want your project to last, here's 
how to do it, and save maintenance dollars as well. The in-
itial investment in high quality materials will pay off in 
the long run. 

4. Constructability 

The road to maintenance headaches is paved with good plan-
ning and design intentions that somehow went awry. Before 
the construction plans and specifications are completed and 
approved, make sure they are complete, clear, concise, and 
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1
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i 
F!' .WflQ, WJ{A.T, •~.:tf, ~p "WH$RE;? 
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produqe ''miPi~l.lm Jnc,1.;i.nte:nance'' SWMFs, lth~$e< four words· or 
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. . . I I . i 

* .··~.~. wiJl rnair-i·ta.d.n tlie fa~i.Ji:t7(? I~ i 1s bett:er to finci 
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without pr9v;i~i\ng fo:t; adequi::lte maintenance.[ · 
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wers .. tq these re:~t:i,§ns. . . •.· . · ..... · I .. · 1. ·... . .· .. 
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1 

. . . . .· . 1 • 1 ·. . . . . . . . . ·• 
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· .• g .. •. r·.as .... s.·. ' ... q·e. b.· ··•r. i· .. ·s·,•·· [a·. n.d·• .. · ..... s•·· ed· .. ···• im. ent ... be ... ·.d·•·.is····.·.p· o·s·e······d·· ?,
1

... I· ... It .. 's ... far b. e. t·.·t .. er l·.··t· o select the.place you want now.than wind up,with a place you 
don't went late, • . · . . · . . · ·.· · 
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PLANNING AND DESIGN GUIDELINES 

G. PLANNING AND DESIGN GUIDELINES 

Now that we've asked our Four W's, you may have a question 
for us; namely, HOW? The following pages present technical 
planning and design guidelines regarding each of the major 
components of detention, retention, and infiltration 
facilities. They are presented by facility type for simple 
reference and include descriptive drawings and diagrams. 
They're intended to assist planners, designers, and 
reviewers in developing SWMFs that require minimum levels of 
simple maintenance. 

It is important to note that the guidelines presented on the 
following pages should be used in.conjunction with all other 

.hydrologic, hydraulic, structural, aesthetic, and legal re-
quirements pertinent to the proposed facility and are not 
intended to replace them in any way. Remember also that 
each project and facility site is unique and may require ad-
ditional or stricter measure$. Therefore, the guidelines 
should be combined with ingenuity and creativity each time 
they're used. 

Finally, the guidelines should serve to stimulate the devel-
opment of additional planning ideas and design approaches to 
SWMF maintenance. To assist in this process, typical 
maintenance problems actually observed in the field are also 
presented for each facility type and component, just prior 
to the technical guidelines themselves. Keep these problems 
in mind as you review and implement the guidelines. 
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PLANNING AND DESIGN GUIDELINES 

TABLE 2-1 (CONTINUED) 

COMPONENT DESCRIPTION 

INLETS •.........•.......... Upstream surface and subsurface 
· conveyance measures which discharge 

inflow into facility. 
[All Facility Types] 

OUTFLOW SYSTEMS .•..•.•..... Downstream surface and subsurface 
conveyance systems which receive 
outflows from principal outlets. 
[Detention and Retention Facilities] 

PERIMETER ................•. Area immediately adjacent to 
facility. 
[All Facility Types] 

ACCESS ....................• Accessibility of various components 
by maintenance personnel and equip-
ment. 
[All Facility Types] 

VEGETATIVE COVER ........... Self-explanatory. 
[All Facility Types] 

NOTE: The component descriptions presented above have been de-
veloped for this SWMF Maintenance Manual. Other and/or 
additional descriptions may be employed in other publications 
and by other jurisdictions and agencies. 
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A. BOTTOMS 

PLANNING AND DESIGN GUIDELINES 
DETENTION FACILITIES 

Typical problems that impede or unnecessarily increase 
proper maintenance include: 

* Standing Water * Soggy Surfaces 
* Poor Grass Growth * Excessive Sedimentation 

* Limited Access 

1. To promote complete emptying and prevent standing water 
or soggy surfaces, vegetated bottoms should have a minimum 
slope of 2 per cent and be graded to the outlet structure or 
low flow channel. 

2. To promote complete emptying and prevent standing water 
or soggy surfaces, the lowest point in the bottom should be 
at least 4 feet above the seasonally high groundwater level 
or bedrock unless adequate subsurface drains are provided. 

3. To provide adequate drying time, to avoid delaying sched-
uled maintenance efforts, and to prevent mosquito breeding, 
the maximum storage or ponding duration should not exceed 48 
hours. 

4. To avoid delaying scheduled maintenance efforts, topsoils 
and subsurface soils should be sufficiently permeable to al-
low both rapid infiltration and evaporation. 

5. Subsurface drains connected to the principal outlet 
structure, low flow channel, or other discharge point are 
encouraged to promote quick and thorough drying of the fa-
cility bottom. In doing so, care should be taken to prevent 
stormwater inflow from inadve:i:.-tently bypassing the basin's 
outlet controls. (See G. LO"it' FLOW MEASURES for additional 
details.) 

6. To minimize routine grass maintenance such as mowing and 
fertilizing, the use. of grass varieties that are relatively 
slow growing and tolerant of poor soil conditions are en-
couraged. Information on grass varieties and mixtures are 
available from such agencies as the local Soil Conservation 
Districts. (See H. VEGETATIVE COVER for additional de-
tails.) 

7. To promote lasting growth, grasses and other vegetative 
covers should be compatible with the prevailing weather and 
soil conditions and tolerant of periodic inundation and 
runoff pollutants. (See H. VEGETATIVE COVER for additional 
details.) 

8. To facilitate removal efforts, sedimentation should be 
promoted at localized, readily accessible areas. The use of 
sediment traps at inflow and outflow points is encouraged, 
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PLANNING AND DESIGN GUIDELINES 
DETENTION FACILITIES 

face and subsurface soil stabilization measures or non-
vegetated linings should be utilized as necessary. In doing 
so, avoid the use of loose stones, riprap, and other ir-
regular lining materials which require hand removal of weeds 
and debris and may be a safety hazard to maintenance person-
nel. 

5~ All nonvegetative linings which are bordered by grass 
should be designed to permit complete mowing along all 
edges. 

6. The effects of rapid pool drawdown should be checked to 
prevent sloughing. 

7. For safe movement of personnel and safe operation of 
equipment, fences should not be constructed within 3 feet of 
either the top or toe of any side slope that exceeds 5 
horizontal to 1 vertical. 

C. PRINCIPAL OUTLETS 

Typical problems that impede or unnecessarily increase 
proper maintenance include: 

* Structural Deterioration * Limited Access 
* Corroded Appurtenances * Vandalism 

* Excessive Debris Accumulation 

1. For durability, principal outlet structures should be 
constructed of reinforced concrete containing Type II .cement 
and having a specified 28-day compressive strength of 3,000 
PSI. Concrete shall be designed in accordance with all ap-
plicable codes and requirements, including the current edi-
tion of Building Code Requirements for Building Construction 
{ACI 318) of the American Concrete Institute. 

2. For clurability, all appurtenances, including access 
hatches, trash racks, gratings, railings, orifice and weir 
plates, and fasteners should be constructed of lightweight, 
noncorrodible materials. Material strengths should be suf-
ficient to withstand design loads without damage or failure. 

3. Outlet orifice and weir plates should be constructed from 
aluminum or other lightweight, noncorrodible material. The 
plates should be fastened to the structure with non-
corrodible, removable fasteners. A gasket of neoprene or 
similar material should be placed between the plate and the 
structure wall. The opening in the structure wall over which 
the plate is bolted should have at least twice the area of 
the outlet orifice or weir to facilitate future expansion. 
(See PLATE 2-A for additional information.) 
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PLANNING AND DESIGN.GUIDELINES 
DETENTION FACILITIES 

4. To facilitate access and movement by maintenance person-
nel, ·principal outlet structures .should have a minimum 
horizontal interior dimension. of 4. feet. (See J. ACCESS for 
additional details.) 

5. ·vital parts of the principal outlet structure should be 
readily and safely accessible to maintenance personnel dur-
ing both normal· and emergency conditions. Temporary 
measures such as ladders are only acceptable for emergency 
conditions as part of an approved emergency action plan. 
(See J. ACCESS for additional details.) 

6. To minimize both required maintenance and the con~ 
sequences of inadequate maintenan6e, principal outlets 
should avoid utilizing moving parts for outflow control 
whenever possible. 

7. To facilitate cleaning, outlet pipes should have a mini-
mum diameter of 18 inches. The pipes should be.· constructed 
of durable materials, such as reinforced concrete. 

8. Grading and landscaping around principal outlet struc-
tures should be designed to facilitate mowing, trimming, de-
bris removal, and other general maint.enance tasks. Grassed 
slopes which require mowing shou.ld not eJCceed 3 horizontal 
to 1 vertical. Vegetated cover which does not require.mowing 
or nonvegetated linings should be used where steeper slopes 
are necessary. 

9. Stable areas which provide maintenance personne-1 with· 
firm footing should be provided at the upstream face of 
principal outlet structures. Linings such as reinforced 
concrete, gabions, and grouted riprap should be considered. 

10. 'All nonvegetative iinings which are bordered by graas 
should be designed to permit complete mowing along all 
edges .. 

11. Dry weather flow through a principal outlet structure 
should not interfere with routine interior maintenance 
tasks. Benching, low flow pipes and channels, drop struc-
tures, or similar measures should be utilized to convey low 
flow into and through the structure. 

12. Principal outlet structures should be designed to dis-
courage vandalism and graffiti. 
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PLANNING AND DESIGN GUIDILI~ES 
DETENTION FACILITIE· ! 

D. OUTFLOW SYSTEMS i 
I i 

I 
. . . . . . . i 
Typical probl~:ms that impede or unnrce!l,ssarily increase 
proper maintencince include: 

l 
* Diffic~lt to Clean * Erosion I and Sc.our 
* Ex:cess~ve Sedimentation * Displacfd Lining 

1. The outflow! conveyance system downs~re~m of a detention 
~acility should hS:ve a_dequate capacity to 4c?ommodate facil-
ity ·outflows. ! This will not only allOYf d~sign outflows and 
water surfacesi to be attained, but witl also help achieve 
required drawd!wn time-s. I I 
2. Outflow velocities should be high encrmglil to prevent sedi-
mentation and ~ow -enough to prevent ero 1 io* and scour. 

! . : 
3. Manholes, g~tes, and oth0er suitable acqess points should 
be provided foiJ. cleaning and inspection (See J. ACCESS for 
additional det 1ils.) [ 

I 
E. INLETS i 

:~:~~::-problems- that impede or unn, ce~sarily increase 
proper ma~nt~nince include, l I 

* D1ff1.c~lt to Clean * Erosion
1
and Scour 

* Excess1·1ve Sedimentation * Dispiacid Lining 

1. The numb~r. of inlets to a detentio! ffcilit_y ~hould be 
kept to a m1.n1.mum and placed as close ~o tihe .principal out= 
let as possibl~. This will minimize tl:ie cimount of_required 
downstream lin~ng and low fl.ow channel~. I All inflow pipes 
'and culverts slhould terminate at a headwall or flared end 
section with a1equate cutoff. walls. I j 

2. Linings plaped downstre-=;m of facili~y finlets should ac- · 
commodate desn.gn flows without eros+on

1 
or scour.· They 

should also tkcilitate removal of sediment and debris. 
Avoid loose st.one, riprap, and other1 irlregularly shaped 

·•linings which ~equire hand removal of weet1-s, sediment, · and 
debris. (See A. BOTTOMS for additional[de"lj:.ails.) 

I ' I . 
3. Considerati,n shou~d be given to pl~ciJg localized sedi-
ment and debris traps immediately downstre~m of facility in-
lets. ( See A. I BOTTOMS for additional dtta{ls.) 

· · t · · · · a·• t 'f 1 1t · th f · 1 4. Provisions · o m1.n1.m1.ze se 1.men roll/- en er1ng e aci -
ity should be bonsidered. Street ·sweeping, upstream sedi'-
mentation basi11s and offs. it. e soil stabilization measures can 

. . I I . 
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PLANNING AND DESIGN·GUIDELINES 
DETENTION FACILITIES 

significantly reduce the frequency of required sediment 
removal operations. 

5. To facilitate cleaning, inflow pipes should have a mini-
mum diameter of 18 inches. For durability, the pipes should 
be constructed of reinforced concrete. 

6. Grading and landscaping around facility inlets should be 
designed to facilitate mowing, trimming, debris removal, and 
other general maint~nance tasks. Grassed slopes which re-

. quire mowing should not. exceed 3 horizontal to 1 vertical. 
Vegetated cover which does not require mowing or non-
vegetated linings should be used where steeper slopes are 
necessary .. 

7. stable areas which provide maintenance personnel with 
firm footing should be provided at facility inlets. Linings 
such as reinforced concrete, gabions, and grouted riprap 
should be considered. 

a~ All nonvegetative linings which are bordered by grass 
should be designed to permit complete mowing along all 
edges. 

9. Dry weather flow from a facility inlet should not inter-
fere with routine maintenance tasks. Benching, low flow 
pipes and channels, drop structures, or similar measures 
should be utilized to convey low .flow from the inlet to the 
principal outlet. · 

F. EMERGENCY OUTLETS 

Typical problems that impede or unnecessarily increase 
proper maintenance include: 

* Difficult to Clean * Erosion and Scour 
* Excessive Sedimentation * Displaced Lining 

1. Grass and other vegetative cover is encouraged whenever 
flow velocities and other design constraints permit. Sur-
face and subsurface soil stabilization measures should be 
utilized to increase allowable flow velocities and to reduce 
erosion·and scour. [Note: Safe passage of emergency over-
flows must receive first priority.and must not be com-
promised by selection of emergency outlet lining.] 

2. Where nonvegetative linings are required (see 1 above), 
loose stone, riprap, and other irregular linings which re-
quire h.and removal o.f weeds and debris should be avoided. 

PLAN - 19 



3. All 
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edges. 

PD\NNrNG AND DESIGN GiJIJL!NES 
DETENTION FACILITIES I 

. . . . I I nonve.g· tative linings wh;i.ch _ aire :t>orde.red by grass 
be desi.gned to permit complete ptowing along all 

4. See B. DAMS EMBAHRMENTS., AND SIDE S 
regarding emergency outlet side slopes. 

I 
-PES ·f.or information . 

I 

i 
i . ·. 

G .. LOW FLOW MEASURES 
- - . -- ______ 1 ____ _ 

.T . 1· b'll t'h t . d ·1 ° . ypica pro - ems -- ·_ a - 1.mpe e or unn cessari y increase 
proper maintenJnce include: . 
- ' I _d· ' ff. 1 t 1 * Erosio~ an Scour * 01·. 1.cu a c ean or How 

* Settlement * Excessivtb S~dimentation 

1. To insure Jhorough drying of the Jacllity bottom, low 
.flow channels ibhould have sufficient cd.padity to convey the 
normalr dry _we(1 ther discharges_ f_rom t_h/e f~cility inlets to 
the principal outlet structure withoqt overtopping. The 
r 7sultant chan el . s_i·ze_ s. houl_d _ n~t be clos~n ar1;>i~rarily · or 
1:amply to all of "t:he ·use. of readily ava11arle lining mater- __ 
.1.als or construction equipment. .1 - --
2 Design vel~lcities in low flow cha ,nels should be h~gh 
enough to pr.event sedimentation and lI'w. cknough to prev~nt 
erosion_ of l ini' ngs. - - l' -
3. To simplify mowing and minimize trim-in, grass lined low 
flow channels · re reco_mmended whe_ nev_erl nop-ero-sive velo_ ci-
ties, smooth alignment, and thorough dl.rying between storm 
events can be <ftChieved_. Please note thlat ,L in order to p-re-
vent sedimentation,_ grass lined low· flf1 w ~hannels will re-
quire .. steeper_-[:-ottom- slo_·.pes t-han those-_ 1-ined with smoother 
materials such_ as concrete. _ . _ l _ ··• _ 
4. Where low f ow channels with nonvege:atfve lining are re= 
quired, the • of _gabi<:>ns, concre;te ,! grouted riprap; _ '?r 

_ other durable rateri.~l. with a relativefly bm'?oth surface. 1.S 
recommended to fa-cilitate · trash and! debris removal and 
simplify mowiJg and trimming of adjabenlt grassed areas. 
Avoid the use of loo.s.e stone, riprap, i an: other materials 
with irregular surfaces which require h~nd removal of weeds, 
trash, and deb:iris. · _ - i · 

- I . - I -- -
s_. Low f.1ow c_-hp:nnel underdrains connect! e_d to the pr~ncipal 
outlet structure or other downstream discharge point are 
r_ecommended _tol promote ql;li<?k, th.·oroug · d_:*ying of both the 
low flow chan.nel and facility bottom. -(: ee PLATE 2-B for 
additional inf -rmation ) · _ _ _ - -. 
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NOTES; 1. PROVIDE 4n~ WEEP HOLES IN CONCRETE CHANNEL 12' O.C. (MAX.) 
OR EVERY ,00 S.F. OF LINING (WHICHEVER IS LESS). WEEP HOLES 
MUST NOT BE DIRECTLY CONNECTED TO ANY LOW FLOW CHANNEL 
UNDERDRAIN PIPE. PLACE GEOTEXTILE FILTER FABRIC UNDER WEEP 
HOLES. 

2. PROVIDE CONSTRUCTION AND EXPANSION JOINTS IN CONCRETE 
AT REQUIRED INTERVALS. 

3. PROVIDE CUTOFF WALLS AS REQUIRED 

VEGETATED BASIN BOTTOM 
SLOPE = 2% MINIMUM -----. 

CHAMFER 
EXPOSED 
EDGES 

WELDED WIRE FABRIC 

CONCRETE 

6" 

6" MIN. 

BROKEN STONE 

UNDISTURBED SOIL 

FILTER FABRIC 
(GEOTEXTILE) 

PERFORATED UNDERDRAIN 
SECTION PIPE CONNECTED TO OUTLET 

STRUCTURE (SEE NOTES 4 & 5) 
(NO SCALE) 

REINFORCED CONCRETE 
OUTLET STRUCTURE 

ORIFICE PLATE 

NQJI.;_ 
ORIFICE TRASH RACK 
NOT SHOWN. SEE PLATE 
2-C ON PAGE PLAN-25 & 
PLATE 2-H ON PAGE PLAN-52 

REINFORCED CONCRETE 
LOW FLOW CHANNEL ---. 

BROKEN STONE 

PERFORATED 
UNDERDRAIN PIPE __ ___, 

CONNECT UNDERDRAIN 
TO OUTLET STRUCTURE 
(SEE NOTES 4 & 5) 

4. FOR GABION LINED LOW FLOW CHANNELS, 
PROVIDE WEEP HOLES IN UPSTREAM FACE 
OF OUTLET STRUCTIJRE AT DOWNSTREAM 
END OF GABION LINING. GABION LINED 
CHANNEL CAN THEN SERVE AS ITS OWN 
UNDERDRAIN. 

5. WHERE THE RA TE OF FLOW THROUGH THE 
UNDERDRAIN SYSTEM IS A CONCERN 
RELATIVE TO THE STORM WATER QUALITY 
CONTROL, THE UNDERDRAIN SYSTEM SHOULD 
BE DAYLIGHTED UPSTREAM OF THE 
CONTROL STRUCTIJRE. 

SEE TEXT FOR ADDITIONAL INFORMATION 
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TOP GRATING 

REINFORCED CONCRETE 
OUTLET PIPE 

! :.·~:· 
;• -:· 

i!-t;L,· ..ilfi!Ilmll.U:ml 

WALL OPENING ...,•.,..i.•------
FOR ORIFICE 

CONCRETE 
BENCHING 

INSTALL NON-CORRODIBLE 
WIRE MESH RODENT GUARD 

NJDEP 
SWMF MAINTENANCE MANUAL 

LOW FLOW CHANNELS 
AND UNDERDRAINS 
TYPICAL DETAILS 
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PLANNING AND DESIGN GUIDELINES 
DETENTION FACILITIES 

2. Where disturbance of existing vegetation cannot be 
avoided, replacement with low maintenance vegetation with 
strong resistance to disease and allelopathic (self.;..weeding) 
characteristics is encouraged. In general, grass will be 
easier to establish and will provide better erosion protec:-
tion than other types of ground cover vegetation. The use 
of grass varieties that are relatively slow growing and 
tolerant of poor soil conditions will minimize routine 
maintenance tasks such as mowing and fertiliz.i,ng. 

The need for supplemental fertilizing can be substantially 
reduced when the vegetative cover includes a percentage of 
nitrogen fixing species, such as white clover and other 
legumes. In addition to minimizing maintenance costs,. a 
reduction in required fertilization will also minimize the 
potential pollution effects of nitrogen and nitrate runoff. 

3. To promote lasting growth, ·grasses and other vegetative 
covers should be compatible with the prevailing weather and 
soil conditions and tolerant of periodic inundation and 
runoff pollutants. 

4. To promote lasting growth, an adequate depth of suitable 
topsoil should be provided below all vegetative covers. A 
minimum thickness of 6 inches is recommended. 

5. Construction plans and specifications should include re-
quirements for establishing and maintaining all vegetative 
covers. 

6. The effects of sediment removal from vegetated surfaces 
should be considered in the selection of appropriate cover. 

7. Additional information on tegetative covers is available 
from such agencies as the USDA Soil Conservation Service, 
local Soil Conservation Districts, the South Jersey Resource 
Conservation and Development Council, the N.J. Cooperative 
Extension Service of Rutgers University, and County Coopera-
tive Extension Service offices. Consultation with these 
agencies during facility planning, design, and review is en-
couraged. · 

I. TRASH RACKS 
·--------------
Typical problems that impede or unnecessarily increase 
proper maintenance include: 

* Difficult to Clean * Difficult to Remove 
* Structural Failure * Excessive Debris 
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i 

1. ·. 'I'r 1:sn racks p.r,e; tnt:end'~d·. to preve·nt tira.s,h and d~?ris . f :tom 
b·l·.·ock··.· ... ·l:ng······· a .. ·.·.· ... ··.de .... t. e·,n .. ,t.···1:· O.·n .. , :··.·.fa. 'Cl.·;··!\t·y· · .. ·.O.· •.u.•.·t .. l ... et·······.b.·. t l.•r·.t .. ercepti .. ng ·.l.t .. ·.·.·.·a ... ·t ... · an upstream po.[int.. .There fare, the need f OF a trash rc;3.,ck 
<Should be based. upon th.~ reia!i~e size~ a1[1;d Shapes df both 
. the outlet openltng a:ad the anti;cTpated 9eo.:rps as wE:11 as. ~he 
cons•equencE:S dr, outl.et clog,gin~:• .. 7P1cC1~l cons1.derat10,n 
should he .given t.o subsurface .fac1l1t1es1. i . 

. , I i 

·2· F·o···r·· ··d··u·r·a··b····1·1· •r-"'v ·a·1·1·· t···r··a·s·h· .... a·c·k c•o·m1 ·p,-..i · .···t··.· · • · ·•1' · d"'···•·· • .• .·•.· ··· .· , . x J!;f.'."·.,/,; , • · ... , .i.: , ·. · ... · .. ·, ""1i1en s, 1:nc u J.ng 
bars:,, hinges , . :l!:asteners , and. clamps., slloul d be cons t:ructed 
o.sf lightweig,htl, ncm,corrodible ·m~teriall:. sµch a·s alum,in:u:m. 
Tl?,e. eomp;oJ1e·nt~l .. s.h:ould have Suff.icient[ deis.~91_1- strength. to 
w1.th~•tand .. an:t~,f:llpa1ted l.oads ca?sed .by; fa,icirlity outflov{s., 

d·.e .• br .. 1···.··•s.·:,·· .. a ... '·n·.·.·.··d .... ······ .• ,,.·· .w.··.·.h·.····el .. ···.r ... •:e ... n .... ·tec .. e·.··· .. s· .. sra.·.r .. y ' .. ·.' ... •m. ·• .. ·.•.a·.··.I .•. "'..n.· ... t .. e· n.··.a .. ·.n·•· ... · c. 1e·····•·P .. ····ie.r. s.·.·.··o···n·n··•.,·e··· r.··.· .. • .. · ....... ·. • ·'• . I . 

3 .. •· .. T .. o,·f· a.ic·•.iL.ita.:tie .. c .. ·.,1.e.ani.ng,, tras·n:···., rac:ks~sho.ulcl. be .c• om .. .-P••ris'ed. I . . . . . . . . ' 

prima,r±I-y o,f s·!lo.pin·c1 ba:.rs aT:i:g,rre:d. lo·n · itud.inally fin the 
d.irectiro,:rr .o.f f1iow) •.... Perpendi.cula'lt. barsl, a:ii.g;ned transve·ts·e 
to .the. directidr:1 .01f .·f'low·, shotrid. be .a,dq.ed:•I for- .strength ~nd 
rig.:i,dity~. ·The·s,~ tra,ns:ve:rse ba:irs' .shol:1ld be D£ocated bel!ow tne 
top .face of t'hJ. Ji.ongditudinal. I:ra,rs a::rrd,. [· if.t.poss.ib.le., sihe>l11:ldt 

- . . . ,. _. . ' . ', I. . ' -. . ' - I. • ', ,' ' ·' _.' ... : . ·.· ' '. . . . ' : : ' ', ... •', -· .· ' . - . ,:, ' ,I •. ' ';: 'i' - - ' ,· ··,,. -,.., ·- ,- .. , - . ,- "'., __ ' be . ro:an.d; .l!n, s,e,e.t,1.on.. ~See, PLATE 2:-c for addJ::tienal deta:LI$,.,.) 

4. T,e m,in:im0iz.,e I th:e frequencyr csyf c'le·a•n:ibg,: tra,s:h rack •. ba;rs• 
s.>h ... o.· u,:t.···1,d:.·:. m .. :.et .. SP.: .. a:c..c,.-· •·~ .. ·.d, c'l0se. • enoug;h t.··o-... . c:'ol1eb1 .. t .. ldeb.r .. · is which ..... ~a,y 

1~· -&.1.. tl t . .. .. ' . . .. . · .. }D .. l.oc~.41•~~.ou .e 1 •·• 0~1f1ce .. cs,r we.ir but. arI.low pass,,age.of s,maq.];--
e,r a:,e1'ris wfl.i.ch · w11:Jd not: . ., '.En, gJe.nera,II,. Ipn:g;1tua:.1.na,l . ba·:tS 
s:h.•oiaJ:cal J:l)e,, • .spaeed.a, ... dii's:tan:ce .equal .. to•.·.I/31· the ... a±ameter .o,f .the 
o.•.Ut., •.le·t.• or±f.•i.ce .hr. 1/3 the ·widt·h·: o:f. the· ou

1 
· ,t]rt,b. t weir.,. M'i:ni1'fum.·· 

d · ···· ·1 ·· •· .. f.· ... h d ...... n· . ··t··· a,n , m\aX\LIDUffl'• SPiacings O ···. I. rnc • ;, a:n 'C.. 61 r C es 0•r1' .c·en :~r ,, 
respect:.1:ve1Iy;·,. are. re:c·ommend.ed.. Transvers1e· bars, should :tre· 

s. •.··.·.pa .. c. :e·· .. ·d····· · .. ···a···.···,.s .... ··· ... n.,.··.;e.ie.,e ... •·. s .. ··f1 

s. a.·.··. ··,r···Y. ·.·.· .. ···• •·.·.f··.~O.·.·· r .... : ...• ,.s,t.• .. r.,e···n.• .. g.··. t.h· ... ····· .. a .. · .. •.n. ,·. d,·•··· r~g ... · •. •··1···.·· d.· ;:1 .. •. ·.•.···t·· ... Y .. · .... ·.· .•. ·····. . fS.·e···e····· .. PM·····.·· ·.i .. ''P·•· :·,·E·' 2 .... c flo,r add1t10 .• aa deta:il:s • ) i . . 
. .• . ·. i 1. . : 

5. Tra,sh, racks: slt.o:1:2rldr be h:i:.ng,e:a o.r ciitt6.ch:ed wit.Ii nqn--
c· 0·•····.r.r.· •. o.·.·.d~b·]·;·e .. · .. ·, r. e. m.·~1.v,~b ..•. ·.J .. ,e .. fas.·.'!:e ... n.'~r.s:, ~o a. hlo··.t.ab.cess t .. ~·• ..... ·th·i·e.·.··~.u.[~.: let ori,f ice or weir .by mal!.n.'tenance pers;onnel . L1:.ghtwe1:ght 

.,.,. ' , .• : ·<·_. . . . . • ! .. i .,. ., .. .. .: .•. _J ,' ',•, 

trash.raeks ar~ easi.e7 ~o·. l1ft.,- 1:epa1,r1,·. and clea·n beln:nd,: .•. 
·(•·.S'ee· PMT,E 2'-G: 1···•0:t' add:itrona<L ··Ciletai:ls,.,.)·· i . : . . . · . . . .· . I ! 

, i . . . ' 

6·•.· .• :•· .. ·•.·.·.· ... · •... · T·· .. ······.r ... · .... ·.a .... ···.··.•s ...• ·.·n .... :.·.,. ·r·····.· ... ·.a.····.c.• .. k ... · .. •.:··.s·.·· ... ·•·.· .. · s. ·· .. ··.h·.··•.:····o ..• • ... ··U .. ··. i.L..d··.·.·.·.· .... b·.·,·· .. e··· ... ·• .. · .... ·a· ..... c. ··c···.·e .. ·.·.•.·.s .. s .. ·:.·1···.•.,·b· · ..•. r.·: ..... e··.·.• ..... f .... ··o· .. ·• .. ·.· .. r::· .. ··.··1.·.· .. c·,•Jl·····.•·:· ..... e .. ···.·.a:.· ... ; ..• n.•.··· .. 1 .. ·,,n· .. ·· .·.CJ·· .. ·· ·.'·, .. · .. w·· ·. h.•·•· i··.·.· .... ·.I.·.••.e.•· .. · ... · .. ·.· .. ·.ti .. :·,1.·.h········••·'e .. · .. · .. · .. . .·· . . . . j . . I 

faI1;;ili,ity is d•ry and',, i·f. nec:ess:ary,. at. the. :f~:cal.ity's maxi~um 
d·esjigO wate:r s .• r'f'atc;e .. e;levation. · Sta'b:I¢ a:re:a's c>f .. adequa,te 
si:ze. sh·ou1.])d be prov:ided' around' a trash: rack. to provide fj[rm 
f.•.··.o.' .. O .. ··.·.· . .t.· ... · .... 1 ... ·.,n .. :.·.9 .. · ·f··"or·•·.• .. · m.···•···a1.· .. ·tn .. · ... t.·•r•·ena·n.•··.:·c.•.·e.· .. ·· ·.p.>e. r ... s.··o .. •. n'·n·.e·.·r ... · a ... ·.•n.•d···.'. ··.e.· : .. q.· ... ·.u··.·•.~.l.prn.et1t.. ·Cdnc.r~.te 
pads GT Other f rm surface~ ar.~ r~commenred'f · • 

. . I 
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UNHINGED RACKS SHOULD BE 
MOUNTED ON SUITABLE SEATS 
EMBEDDED. IN WINGWALLS, SEE 
TOP RACK DETAIL ------... 

LONGI.TUDINAL RACK BARS 
SHOULD BE RECTANGULAR 
IN SECTION; RECOMMENDED 
SPACING - 1/3 ORIFICE 
DIAMETER. (MINIMUM 1 INCH).17 
LIGHTWEIGHT 
NONCORRODIBLE 
TRASH RACK J 
SECURE RA 
WALL OR BO 
W/ REMOVA 
NONCORRODI 
FASTENERS 
PREVENT. UN 
AUTHORIZED 
OPENING ---u 
BEVEL BAR ENDS 
TO MEET BOTTOM 
SLAB--------~ 

TRANSVERSE BARS SHOULD 
BE RECESSED BELOW THE 
TOP FACE OP' TRASH RACK. 
SPACE BARS AS REQUIRED 
FOR RACK RIGIDITY AND 
STRENGTH. CIRCULAR SEC-. 
TION PREFERRABLE. 

SEE PARAGRAPHS 3, 4, AND 5 ON PAGE PLAN-24 
FOR ADDITIONAL INFORMATION 

HINGES FACIUTATE 
Uf"llNG AND ACCESS. 

ROUN.D BAR ENDS 
TO PERMIT RACK 
TO SWING UP 

WINGWALL SLOPE 
GREATER THAN OR 
EQUAL TO SLOPE 
OF DAM/EMBANKMENT 
MAXIMUM SLOPE -
2 HORIZ. : 1 VERT. 

UGHTWEIGHT, 
NONCORRODl8LE RACK 

PROVIDE ANCHORED SEAT 
FOR RACK. SECURE RACK 
WITH REMOVABLE, NON-
CORRODIBLE FASTENERS. 
HINGES AND LATCH 
FACILITATE ACCESS TO 
STRUC'I\JRE INTERIOR 

TOP RACK ENCLOSES OUTLET 
STRUC'I\JRE, AND PROVIDES 
OVERFLOW CAPACITY AND 
INTERIOR ACCESS. BAR 
SPACING AND STRENGTH 
SHOULD PROVIDE SAFE 
FOOTING . FOR MAINTENANCE 
PERSONNEL. 

REINFORCED CONCRETE 
OUTLET STRUC'I\JRE, 

~:; =:~D~: 
SWMF MAINlENANCE MANUAL 

-'".,.~..r-z- DETENTION BASIN 
TRASH RACKS 

TYPICAL DETAILS 
PLATE 2--C 
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OETENTION·FAC.ILITIE 

. Typical probl. 1ns t:nat impede q,r 
proper.mainten,nce·include: 

*· lnademia~e Qr. u:i.1safe Access to 
* lle.avy; •Gratings ... ~nd Hatc:;b.es· 
* corroded; ]IPcks; 
* Lack o,f ~e~ce Gate.s 

unn cessarily increase. 

I. l .:t t Fae~~ y Componen s 
i 

r. Tlile fg.cfliit¥ mus,t be rea_<X,Lly ac<:e§s i~Jei f3:om a, street, or 
other publl.c :r:-1.fgJ:1t.,..of-way. Imspe~tioi:. i:fnd :malntenance ·. ease-
ments, ,oonneo•trd., to the. stree:t. or r.iglit:""9f-way,. sn:oulc:l be 
provide.ct a·ro.unp, tne, entire faJ::.il.ity. IThe e:)l".act limits. of 
the easements an¢1. rights-of-way snould be: specLfied on the 
l)rqj~<J1' wia!X&. ~d· 

0

<>theic ap1>1Capriate d
0

Qcjmettts- . 

2. Fie1,cl eva1dat1~ns conduc,tecl d.u:r1ng1 the developmen,t' o,f. 
th . .. ·1 ' t·· ~ht .. · d'·1 ' ·~1 1 d t· :t' f ~l . •. J:S :t1anua ·· .. .l:nr:1:ca, •.e. ··~ a re,a, ·J.: "f Vl.Slf e1 e en: J.0,n . ac·.il. -
ities receive ·more ancJ better ·maintenanc,e than tho.se in less 
vis:ib.:le,, more 1emote 1,oca:tions.. 1his. f.ilndtng should :@e k~I)t 
in mring dur,:i11cg ov,erall site layout[.· :Readily visi.ple 
fa,c;:ilit.tes can als,o. be inspec.ted faster a,nd 111ore easily l:>y 
ma:.tn:tenamce an· mo.sguito qontrol.· personT~1.; 

3. A,cc;;:,ess • ro,ads andt . g,~t.e:s s:houlc;l h;e w1ide enoug~ to alf ow 
pass,ag,e, o,~ .:n,ec;:~ssary· ma:intena,nce reh10:les qnq ~qu1.pment, a.n--
.c;:lud.i:t"HJ' true.ks.,, ·1:>ac·Jchoes, grass mowe,rs;, I and mosgui to control 
equipment;. l:n g,ene]r&l, .. a minimum rignt,""'oF°'-:way w:id,th of< 15 
feet and .a miniun1.m ro.adway width of l2 :fie.et is recommended:. . ... I ' . . . . . •. ·, 

.. •' ' ' ' ' I ' I ' 4, To fac.ilitat.e entry, a cµrb cut $b<0:1Jld 1b.e provided where 
an act,e$s ro..<> lpieet& a c>1rl>,<,d i:®:'"¥. I . • . , . . . • 
f:h To, al;tow sa~e mo'V,e.ment of :rnal.nten,a:ace veh1.cle.s, acces;s 
ram,l?s .. s~ould ~e pro:vicled te .tJ1e ~ottojms :of all detention 
fctc:i;J,:rt::i;es g.r,at,e::r than 5 :f~et . ln d pt,~. Ac:c;:ess rawJH:. 

... $bould no,t e:>ec,ed: 10 p,er c;:en:t . im 9:1radie . 

6. Access road:s a:n<;t ramps s11.o,uld be :Ltned to, p,rev~nt rutting a,nd oth:er d 
v$hic:J.es and eqllipment.. . 

traple and suitalply 
Pi¥ maint:ena~p,e 

7. When backJJg-1:1p .· .±s d.if f:j:cJJ:lt or d 
1

nge:rous, tµ,:rnaro,tlnd 
areas sbould . b~I prov:lded at .the end of •.· ill a.cc.:es$. J'oads. 

8. 'rq e~ped:it1 overall mgintenance .· e;f f,o:rts ,, v,ehic;.le and 
equipment stag1ng a:;ir,eas should Joe,, provid,e<::l a·t. Qr near · ea.ch 
;fac:ixi i ty s.i te . · · 



PLANNING AND DESIGN GUIDELINES 
DETENTION FACILITIES· 

9. A suitable number of gates should be provided in all 
fences. The gates should be.wide enough to allow passage of 
necessary equipment and personnel. They should be ap-
propriately located so that they can be fully opened without 
interference by trees, parked cars, existing or proposed 
grades, or other obstructions. If it is.necessary to lock a 
gate, it should be done with a noncorrodible chain and pad-
lock. This will permit the installation.of additional pad-
locks on the chain (each padlock becomes a link in the 
chain), thereby allowing authorized access through the gate 
by more than one person without the need for multiple keys. 

10. Safe, suitable access for maintenance personnel and 
equipment should be provided to the exterior of each facil-
ity component. In doing so, avoid remote component loca-
tions, steep slopes, unstable surfaces and linings,· and nar-
row walkways. 

11. Suitable access should be provided along both sides of a 
fence for mowing, trimming, and fence repair. 

12. Safe, suitable access for maintenance personnel a~d 
equipment should be provided to the interior of the princi-
pal outlet. In doing so, avoid heavy hatches, gratings, and 
other covers. Railings, grab rails, slip-resistant steps, 
low flow channels, benchings, and hinged, lightweight access 
covers greatly facilitate interior maintenance. Sufficient 
interior space should also be provided. A minimum horizon-
tal dimension of 4 feet is recommended. 

13. At subsurface detention facilities, suitable access, ob-
servation points, and monitoring wells should be provided to 
allow inspection and cleaning. Access should be provided to 
all major facility components, particularly at inlets and 
the principal and emergency outlets, and wherever sediment 
deposits are expected. This will permit sediment and debris 
removal through high pressure water spray and vacuum (e.g., 
Jet--Vac). All access points should be at safe locations on 
the surface which can be readily accessed, safely bar-
ricaded, and clearly identified. 

K. PERIMETERS 

Typical problems that impede or unnecessarily increase 
proper maintenance include: · 

* Difficult to Mow or Clean * Inadequate Size 
* Too Close to Adjacent Structures 

1. Field evaluations conducted during the development of 
this Manual indicate that readily visible detention facil-
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PLAN-NI':NG A'ND '0ES.[GN ·GUI'D L:f. ES . 
I!)ETEN'!'ION 'FA.CI'LITIE 

vi-sible,, -more emote locations. T.his fl'!nd · ng shau.ld b'e -kettt 
in mind during overall site layout Readily visi~l~ 
·facilities can als·o be inspected faste a d mo,re easily by · 
~airitenance and· ·mo·s•qUito control •P;_ersonJ:1el .• _ 

:2. F\em:::es,, -w'h ·,n .. rerqu.ir-ed for ,s;afety or other purpos"$'.'S, 
·. ·sllo1J.ld '.be idcra ed to· -m•inimiz,e interfete-e c·e with grass mow.ling 
.:a;nq ·:tr'.inmrin:g.. . Ali'ta. '.b. l. ,,e acce·s•s · sho.uld bl1 p. bVid·e·. d.·. a .. l· o. ng beth :sides. · . - . · · · . . . . 

• • : • I •• • • , , 

J. ·. rro ,allow sa:f,e m·o··v-em;e·n·t o·f ma:inte,nan ·e persunnel ,ciri:rd ·· 
~quiplt1'e'tl1:, f~n:fes should ·be .l:oc·at;e'd at i le·clist .. 3 . f~e~ ~eyona . 
·the top. -a:nd ·. tol. · tJ:f any slope .. steeper than 5 horrz·ontal tcp 1 
v-ertical. · · · -_- · · .. · · _. ·. . · · : 

. 4 • Fe-l_lces sfao1:11- ,be _CJOl1St~ucted ,of du.r:a:~1,e, va~d':11-resl~t~nt 
mater·1.als. Fenies must meet all local cod7 requ.1.rement:s. : 

5.~ ·. To. min·•·.-imi·_•:z-e. ·'the.·._ a.mou~t _ of re-q·u. ire~. tr. ~m. min. g., _fen.-c.·:e:s. :;.:tn .. .-.· g:ras·s-ed areas · bould .be installed:, when· vek practical; with 

'
·a .. ·•· b'?'t.·:~om. · r.ail .. ·~•~t., ,h. :i··.gh enough above finisht· d gr.ade to al~ow mowing beneath · 1.t. · · . . . , 

. . . . . ', .,... . ·t '. 

6. Gras,sed areas beyond the tops of det;:ntio·n facilities 
should have a minimum s.lope of 2 p·er cent to promote effe,c-
tive surface -drr.i.nage and thorough dryirtg. : 

7. P<er~m_eters s~o~ld be planned and de1i ig ed t.o d.isccrur,ge 
~andal1.sm and dbmp1ng of trash and debr s. : 

. . . l I 8. Fac1.l1. ty pe-r 1.mete;rs . should. be· Iarg,e enough to a ·low. moye-
m,ent and oper tipn of maintenance arid ·1 osquito co·nt:¢:01 . 
~qu~pll!ent •.... mi_~imu~. per~met,e'?;" widt_h o~ 2:5 f ee_t betwee11 }h~ 
.1fa.c1lt1ty. and __ d~ ,Jacfe.J:ttth •. stfruc~-Ul· .. 7;et_s. l.S·· .. Trf'?, nnnendtiE:d alo_;1g'.Jrt 
. ea.s Q,n.e S l., e .· Qi. : -, e , a:c:1 1 y. .. ·: 1fil.S ·por 1.o·n O,a.. . 1p~e· _ 
p:erim,eter s,h.e,, ld. be. readily acc,es-sibJe ·.ro,m a· str-eet, Qr 
other .public ,r-f :ht:""o-f•way. 

\ 
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PLANNING AND DESlGN GUIDELINES 
FOR 

STORMWATER INFILTRATION FACILITIES 

OVERVIEW 

The following Planning and Design Guidelines are intended to 
assist in the creation of stormwater infiltration facilities 
that require the least practical level of maintenance. To 
accomplish this, they have been developed to (1) eliminate 
avoidable maintenance tasks, (2) minimize the long term 
amount of regular maintenance, (3) facilitate the perform-
ance of required maintenance tasks, and (4) reduce the po-
tential for extensive, difficult, and costly remedial or 
emergency maintenance efforts. 

As such, the guidelines presented her~in are intended to 
supplement all other applicable infiltration facility stan-
dards, including those pertaining to hydrologic, hydraulic, 
structural, environmental, legal, and aesthetic aspects. 
They shoµld also be used creatively in conjunction with all 
other applicable standards to create stormwater infiltration 
facilities that require minimum levels of maintenance per-
formed with the least possible effort, time, and cost. 

To assist in their use, the Planning and Design standards 
are presented by infiltration facility component in the fol-
lowing order: 

A. Bottoms 
B. Dams, Embankments, and 

Side Slopes 
c. Inlets 

D. Emergency outlets 
E. Vegetative Cover 
F. Access 
G. Perimeters 

Detailed descriptions of each facility component listed 
above are presented in Table 2--1 on Page Plan~10. 

At the beginning of each component section presented below 
is a list of common maintenance problems that the guidelines 
which follow have been developed to prevent. These prob-
lems, which have been .identified through surveys, inter~ 
views, and site inspections, are intended to enhance the ef-
fectiveness of the guidelines by illustrating the guide-
lines' origins and purpose. They should also serve to 
stimulate the development of additional guidelines by in-
filtration facility planners, designers, and reviewers. 
More detailed information regarding infiltration facility 
maintenance problems and their causes can be found in the 
NJDEP's Ocean County Demonstration Study Report. Additional 
information regarding infiltration facility planning and de-
sign is published in the NJDEP's A Guide to Stormwater Man-
agement Practices in New Jersey. 
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. . . . . - . . ~~~~:~;;;~~=e~.;~:;::::ase· 
1. '!lie inti:lb,a ·1c:,n .,ate 11f tiJ'le. soil wit ltern,ine a site!"s 

·· s;uiLtabil].ty,a:.s an fat,f'iittt:a,tion fiacift:~y. I in general, in--· 
t. i::I.'tra_ t~o .. :·_'._n.· .. ···. f.:a.-:··c!l. i:t. : __ · __ ie .. s· •. sh_. ou. ·f·d···· onl·y··. · .. ;b. e. • c. p sti:lfu. ct.ed··· · l.n···•.· ar·. e as_, o .. f Hydrologa,c S,O·l,• .·· Group _A or B a,s' definj d. by the USDA s,'.Ll 
'?.~nse~ation s~Fi<!e.":: _ · l3orings sli<>~ld, b1 ~-aken at ·th~ f,acf~-
1. ty. site· .. to_ a·s:'fel':ta,in __ !he cha~ac~eris~ cs I of be>t.h ._th~ sir-
f<;tce· _and, _s:Ub.su,!.f,a~e :~-~:n.1s,~-- · .. ~:,n n(!) · c~s,·e. shf>u~.d. an_ 1nf1ltfa:-

t1.?n_._.·.· -~.·a ... c..11.-1. ty_· ... ~:.·_. __ co_••.-n· s. t.•.ru .. c .. t .. e d_ if __ th•e· 1.n. f. l.tJ .. a .. t.ion_.-·· .r_.·.at.· e .. , ·o .. f··• .t· he . soil ;tf;,; 1-ess th: .n 0-.52 inches per hour_. .·· . : 
• - , • • • • , , ' . . , , , , I 

2. Te: pr:ovide·a·· .. e.qna:ct?e d:r:srtng•-ti,me,. to··· old delaying.s·che~--

.~~=d.~=::t:::.n:_:~~a;·e.·f. f. ::t;b·n·'darn~.:: .. ~o.~]7t~t:.•i~nr.· ... ·tim; ~iu. !~~_· .. ~:::_.:·(i.~Yi_._:·:8 hour$';. · •. · · . : . · ·. .· . ·. ·· · ; 

· 3. T:~ promote: .. ·o:tn:pl:et.e infiltratio.n a. d prevent sta-nd'..ing · 
w:ate:r or soggy surfa¢es, the· low¢st point in the bottotrr'. bf 
th·e faciLity s: ou:t:d be at· 1:ea-st, 4·· feet' kbo e the seasot1al1y· · . . . . . . . I • . I 

- ttigh g.r,ou;m:I:wate, :level or_ b~drock., · subsprf ce drains ma:,y ; be 
liti.l'i;zed t~· 1,ow -,r: groundwate·r le:vels a::n:dVor promote cotttpl$te 
:brrfiltra:t,:io:rr. {:see No .. 4. berow.) . [ .. . , 

.· . . . . I 

4. Tb pro1:1rot,e ompLete infi:l trati,on: a:ha. rey·errt standlrtg 
water .or soggy surfaces,. vegetated bottoms _should hav~ a· 
~irrin\um sl~l;)~ ~f ,1 ~er·cen\ an.d be . gr:~did to . _a_ •. ·. sto11e . f ilJe-~ 
!rench. . 'I':b:J.S tfrEmch _sh<:>Ul~. be -l~~at,ed I a~Jth_e, lowes,1: _pcq-11~ . 
in the ~o:ttom c,1-,nd eJC•~end to,_ al~ ,i,--nle:t . :po:1-1i1ts. Gabilons tf:t'e . 

~!:~;ni;f~i.;"';'~f;i,!~:';tet~ ~;~11 ·4 .• l::t !!~;;: 
1:lle sea.s:c;>naL:I.y. Big}:1: groundwate,r, lev,e~-. 01., :pedroc.k. (~ee · 

f;1:l;t;rated· wa.t,er, · an :inf1ltrat.1;on fac'1l1t:y sh-e,uld :not be, ~··O--
cate~ o.n o-:tt ·_r,te: ~'_.ai st.·Ere~, ,s'.~o;p,e· •... I;~· .. ~~~+r.al ,_.·. a f~:cJl~!Y 
s,hoq]:d- n,e.:t. be COl'l.st.ruc,ted :wne,l7e nea'$b¥1 fl:~.pe:s e:xcee<;l 2·0 ~e:r. 
ce,nt-. ·, I · ·. · ·· · · 

7 •• sediment fr I ni . C<l:':'3,true::i:i0n Dll,"';"'tioL. -~~:lr .';'~9 
·.se,1.l po:1;es o,f -a,_ 1:nf-l.ltra:t1,on Ea·c1l-1.tyi, .rften. ,necess,J.:ta,t:1~g:, · 
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0 

0 

INFILTRATION 
BASIN BOTTOM 

BEDROCK 

GABION TRENCH 
ALONG BASIN . 
BOTTOM. EXTEND 
TO ALL BASIN 
INFLOW POINTS. 

J'...,o" 

VEGETATED BASIN 
. BOTTOM. SLOPE 
1,r; MINIMUM 

,__ ______ .._ FILTER FABRIC 

4'-0" 
MINIMUM 

( GEOlEXTILE) 

SEASONAL HIGH · y · GROUNDWAlER. LEVEL 

NO SCALE 

NOTE: GABION BASKETS ARE RECOMMENDED OVER LOOSE 
STONE TO PROVIDE SMOOTH TOP SURF ACE WHICH 
WILL FACILITATE MOWING OF BASIN BOTTOM AND 
TO PREVENT UNAUTHORIZED REMOVAL AND OTHER 
VANDALISM. 

SEE PARAGRAPH 4 ON PAGE PLAN-30 
FOR ADDITIONAL. INFORMATION · 

( 

NJDEP 
SWMF MAINTENANCE MANUAL 

INFIL TRAllON BASIN 
UNDERDRAINS 

TYPICAL· DETAlkS· 
PLATE 2--D 



. ,~,MID~Hcsutool~ . Illt:m:i'l'iR:ATII:ON1i: FA:~:I(LIT;I; ·:s;i .... ··· .•.. · 



0 

0 

0 

BASIN SIDE SLOPE 

BEDROCK 

12" 
MINIMUM 

COARSE SAND 
BOTTOM LINING TO PROMOTE. 
COMPLETE INf"IL TRA TION AND 
FACILITATE DESIL TING 

4'-0" 
MINIMUM 

SEASONAL HIGH y GROUNDWATER. LEVEL 

NO SCALE 

SEE. PARAGRAPH 9 ON PAGE PLAN-32 
FOR ADDITIONAL INFORMATION 
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.m.E:1~:s._,u.1?~.S.•.shoul1• J!Se J.!nc1'ue!iea• 1,n the :fac -LtIY:·.: .s ·ori_grlinal c. -:on~ 
s'trt::ui,t:1:-o•l!h . .· . . . . .• ·. ' . . . : 

~?-·. · .. ..•. :~:~Jt>~;\1,~ ... ~fbi~c .. m~~~I'tr. :,aiti;i:~~,;~~ct:~i.~t~• e.'s:, •. su~:~a~:1.··e;. ~G!E!f._S,.,; 
obse·iCV·a:·'tiaon :JP.0,.,n,ts:., ·and/or mo.m1t0r1.ng ·wel- ·s shoulci be p;r,o:--. ;:::e:aiitI:.:!fil:·~:::i:i:~!~f~ction an~' cl'ea -1-:tn·. (s·ee ·F. ,i\!cc~ss 

·.~.'.:.=_:~ . .-1~.:c•.:.;~~-·•~·····.·,.
1 .. ~.~;; .. ~.{ .. ~.•~· .. •s·~ .. ·::;····••:.:: ...•. ~.·-t'._.·!:1:.~.: .. m·~.1p!,:.'.:e~-.~ .. e:~:!':!!_ 

'.L J.·t:' ""':1: :.L 9.,,. lal.LL·a · · l.l Q'.l7 'lifJ\f:rl' i C8' '.S-.a:c,ri:1-y J.Jil,(!:;t'e,i$'e . 
\p~m'!p,e:r ,fua:ii:rrtenanc:e j;cn:c::lu'ae·:. · [ · I . 

•· stee,Jf st~p~s- · * l.6ng Sh:,·. es ·· · 

1. Fer~:: :::~ ~• 
e.· '@-1.·pm.en•t.,. ·.·.s·.·a;.· .. ;,·'<ii.•. :~ .. · •.··.s .• 1.~.o.·p.;·e.·:·.'.s. gr. e. a.·te·r· th:a::t1 ·.·$ fb··.-.··e .. .t .. i:n.···· ... ··h.·eci·.···g.'lt.···:.t srn:0.'.titd hot l:fe stef!p .. ~r ~han · 4: J:icttiz-'dnt-al to · 1 vJrtical · · side s·J:of·E!s . ;:ti::~ . i1ti. !./'~I:e "i"::.. !';;~ ·~::~ .. i:;,~:,,t~t;' :~: 
S:ible. . ... ·. . . . •.· • . I · • ._ · : · 

' . .. f . . I 

. fquf:~a.r~i:! v~;;!,. ~!t=~= 'r1.:\f:W:P:f;.~t"'i*:! 
:1s f' , t sh·. ld Jf@ t · ·· · · ··Gi: ·,e tlte · r ·. · al · .. · · 1 t . . Th ·.·. • t · · · ·• ·· •··. :~o~:::::!~r;;:::i;};t~r J :i::;l~e 1~:r • 
~.1;:~~q. ror_ :~il,~•.·!1.: id~.,~.-· ~,f:tc:e pe:r.s-onn.el a,md., equ ... "[pfilenb •.. (S·ee F ... tc-
CESS- for de•ta.1.lS. :) . . .. . . . 1 .. 

. ;!;r~;::;!iu~;::11~:;;::t.tllEE:it~: :t 
veg•e~ate_g lin.iny$ sho_ulct be_ u~~l~!e_d a-s .. pe,c;;:es,sa<J;'.y~ · .. ~n do·~Ilg 

· .. so'. ~"f?I<:1:• t,h~ p~e . oE lo•o-s·~ _!;t<i>_n,.,s;t r:tf.r-~p.,_. a-n-~ oth~1;·. _7.r~ 
. r~gu~.a~ .. ·.~•ini~g a~.e~Jaals \v-ll,1':?·.-. :~qt:t;r:e ... 11·r~~l :relll~!~1. :o.· .f_, ,we"fdS 

and geb.r1:s a:nq ay. be a ha•zard to· mainteranbe .p.ers·0nne1. ' 
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PLANNING AND DESIGN GUIDELINES 
. INFILTRATION FACILITIES 

5. All nonvegetative linings which are bordered by grass 
should be de~igned to permit complete mowing ~long all 
edges. 

6. The effects of rapid pool drawdown should be checked to 
prevent sloughing. 

7. For safe movement of personnel and·safe operation of 
equipment,.fences should not be constructed within 3.feet of 
either the top or toe of any side slope that exceeds 5 
horizontal to L vertical. · 

c.· INLETS --- . - ·---
Typical pioblems that impede dr unnecessarily increase 
proper maintenance include: 

* Difficult to Clean 
* Excessive Sedimentation 

·*.Erosion ·and Scour 
* Displaced·Lining 

1. All inflow pipes and culverts should terminate at a head-:-
wall or.flared end section_with adequate cutoff walls. 

2. Linings placed downstream of facility :i,nlets should ac-
commodate design flows with~ut erosion or scour. They 
should also facilitate removal of sediment and debris. 
Avoid loose stone, riprap, and other.irregularly shaped 
linings which require hand.removal of weeds, sediment, and 
debris. (See A. BOTTOMS. for additional details.) 

:\\_,. ;f-· 

3. Consideration should be given to placing localized sedi-
ment arid debris traps immediately downstream of facility in-

. lets. . (See A. BOTTOMS for additional details.) 
. . 

4. Provisions to minimize sediment from.ente:ring the facil-
ity should be considereci .. Street sweeping, upstream sedi-
mentation basins and offsite soil .stabilization measures can 
significantly reduce the frequency of required.sediment 
removal operations. · 

5. To facilitate cleaning, inflow pipes should have a mini:-
mum diameter of 18 inches. The pipes should be constructed 
of durable materials, suth as reinforced concrete. 

6. Grading and landscaping around facility ihlets should b~ 
designed to facilitate mowing, trimming, debris removal, and 
other general maintenance tasks. Grassed ~lopes which re-
quire mowing shoul.d not exceed 3 horizontal to 1 vertical. 
Vegetated co~er which does not requiie mowing or non-
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; LANNING ~D , DEUGN GUil>lI s .... . . .. .... . .. .. .. . . . I 

IN,FILTRATION FACILITT S 

l'!e~s,;a:r,-ir, · · · l · · · ·· .. · · K • · · 
v.·.e.•.g· e. t.a. t .. e.d lin.i·, gs. s'rroul.d ···b· e ,n,sed whe·re st(epe.r ."'S··l· ... o•p··e·:s 'a,·.~·e 

7, S:t,!!ole aiCeaf :wb;i;ei,_ provide ,mi,tsinten 1• nc •perSonnel wl;:tll 

:.-.,f•·.··.1.· ... •.·;qtt .. · .. ··f. 00.· t.•i.rig.· ..... $h ... ·.e.i"u .... :l·d·', .. · .. J:>.·.·e.· pro.vid ... ·ed a. ·t fa.c-.il.r,· t.yl iniets... Li.·nings. s.µch lllS ;1:e':in:f~fc·eii concrete .. , .gabion's., anp grouted rip.rap 
.~•houJ:dl be con.s.;1:l!le·r~d. . I . . . 
a. f\.11 nonv~g,e_k

1
, ,~-t.iv,e 1 ining~. which ar bprd;ere:d by gra,s,s 

should be des 11gned to prernu.t com•pletb · owing ·alon-g ai.11 
~gges. " r 
D. ~R~EHCY o.utLETS 

Typical ~r~P~is that impe.<le or unne,ce 
1
sarily incre'lse 

prope;t, m·aint~narc•e il'IQ1ude: ' I . 
-~ .Difficult to Clean * Eros.ion and scour 
* ·Eiee.ssite Sed.imentation * Displ~ce~ Lining 

I. I 
1. G ... pa.•SS an. d ... o"l:f.her vegetative cover is iendouraged whene'fer 
f;J.ow velocitie-~ and ·ot~er desi~n. con:=-trraitj.ts perm:i t. Stjr--
fa?e, ~nc;l su~sn1rface .so.il stabilization 1;11e1?sures. should ;be 
utilized to in.crease allowable flow velocitl:i.es and to reduce . .. .. j . . . . . .. . . • . I ' 

erqsion am:l sco1;1:r. [Note: Safe passage o~ emerg.en.cy ove·r-
flo'7.S -11}1:l.;~tt. ~ede.ive .firs·t priority and must not be cqim..;. 
J»,ro:u>;ise.d ·by sel! .. ction o.f emergency outlet l~ning. l 
2 Wh . t t . l . . i • Id ( b ") . . ere nonve :. e. a lVe . ining:s ~re req~irEr . . see 1 ·~ ov~ • , 
leose stone, rilprap, and other i-rregulqr ]ining,s which re-
qui~e nand remofal of weeds and debris srou~d be avoided. 

3. All nonv,;eg·erative linings which are bbrdered by gra•s,s 
sho,uld be de•s1· g:ned to p.e.rmit complet:e mowing along all 
edges. 1 I 

I 
• I ! • t 4. See B,. DAJ,IS, ~HTS,,AND SIBE SI.pPES for information. 

reg'!,rding emergrcy mu:tle:t side slopes. i 

E. V:EGE'J;'ATIVE cpw:R ' 
., . .,..- ... -...... -.... ---..~--,---
Typical p:i:ob1 1,m:s tnat im·pede 
proper maintenarce i.nc.lude: 

* Excessi e Sed'imentatio:n 
*· Difficult to Mow 

: E::J:r:r::~ncre~se 

* Poor J.1Grl1wth 
l 
i . 

, I 
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PLANNING AND DESIGN GUIDELINES 
INFILTRATION FACILITIES 

1. To m1.n1.m1.ze maintenance efforts, the use of existing, un-
disturbed site vegetation is encouraged. To do so, the ex-
isting site topography must provide adequate storage volume. 

2. Where disturbance of existing vegetation cannot be 
avoided, replacement with low maintenance vegetation with 
strong resistance to disease and allelopathic (self-weeding) 
characteristics is encouraged. In general, grass will be 
easier to establish and will provide better erosion protec::-
tion than other types or ground cover vegetation. The use 
of grass varieties that are relatively slow growing and 
tolerant of poor soil conditions will minimize routine 
maintenance tasks such as mowing and fertilizing. 

The need for supplemental fertilizing can be substantially 
reduced when the vegetative cover includes a percentage of 
nitrogen fixing species, such as white clover and other 
legumes~ · In addition to minimizing maintenance costs, a 
reduction in required fertilization will also minimize the 
potential pollution effects of nitrogen and nitrate runoff. 

3. To promote lasting growth, grasses and other vegetative 
covers should be compatible with the prevailing weather and 
soil conditions and tolerant of periodic inundation and 
runoff pollutants. 

4. To promote lasting growth, an adequate depth of suitable 
topsoil should be provided below all vegetative covers. A 
minimum thickness of 6 inches is recommended. The effects 
of this topsoil on the basin's ability to infiltrate storm-
water runoff must be considered in the basin's design. 

5. Construction plans and spegj,fications should include re-
quirements for establishing and maintaining all vegetative 
covers. 

6. The effects of sediment removal from vegetated surfaces 
should be considered in the selection of appropriate cover. 

7. Additional information on vegetative covers is available 
from the USDA Soil Conservation Service, local Soil Conser-
vation Districts, the·south Jersey Resource Conservation and 
Development Council, the N.J. Cooperative Extension Service 
of Rutgers University, and County Cooperative Extension Ser-
vice offices. Consultation with these agencies during fa-
cility planning, design, and review is encouraged. 
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: ... , .· . . . 

~;;~;~::~~~117:::=~e 
· i•. ~. ~~c~ili~:'rfist, be :r.elld~lw •ao<;esst1>1 ~. a ,at~t '!i);; 
·,e\bbe,r iPWb.lL1:c ... r.;i,;,g,n;;t,..,0Jf-'-,.way-.. Jl:,JirSff,ect.ion ancil· t,ma,1.nt,enan~e ea,se-

itb1,s . Ma,nt1:ai 1.:nd:.1o~te t.hat r-eadily · v:,1s,1.blle $ac;i.Lrta.es recea:v,e 

i=~r,~s~1:;°,.~:J' .;:M ~11e "f:1:J!d. :~= 
;Lng .,ov,e;r{lll si·tie 1:ay,out. '.Re'adiJ.Y vi:sibJJe :f.acilit1Aa~s cti'n 
,a:1 .. '.$/0.··.·. 31:>e 1Ln~'~'erc;.~t~a. • .,:~:~st .. er ... a. nd. ··more iea:s11 .. '~j'. :mairfti!lla:nc::e .:and 
·m,o.sq,µ;rto ,cc:mt;vol ,p.ersonnel. - ·· . · . 

. . 

. .3. , •. · ;::A.··cc.,e:s1S .. r. 1.0.-a·• .... -d.· \6 .. a:·:·n·:d·· ... • .. ga .. :t'?•.~-- ·s~.:oul·d···. b:e -~1.:a:·ei. 1. e. ·n.-0.·;:u. -~!-1 .. · .. ·~t:>, .. ,a·l·l ... ·?.·w.'. · . ,ipass:age '.iO'f ,nece·s'Sary mai:ntena::rrce v,ehic'les ·~np. ,ccaqui:pnrent, l.~'.""" 

... ·· :;~::;:!~!1:1c1i~. ;::::;~,,~ty!t!:1n!~w~1~h: l:~\!°:Y~J!:t:b!ir:,~ 
· feet. and .a :minimum .roadway ·width •<if. 1°2 .- •e•ert! is· :t:econtmend,ed-. 

4. rro f.acilit,a:te ,en:t.ry,- a curb t:tit ·should ! e p·roviaed where 
,:a;n ac,ce:ss ro.ad meets ,a curbed roadway. · 

.. ;,~m:: __ 1:~::;d·,··:ta!e~l:~:~:1::~:~0°ih!'a:;~::;;~0ir v:rt'~ln~ti~:t;~;;;; 
· . ,fac~Ta:ta.es ·gre'ait-er than ·5 fe,et a.n de'pt> • :All access·· ramJ·s 

-'$ho~l-d not exc·e,ea i:o p~:r cenit in g~~de-. 

·'8. 'Tb expe'd~it'e .:,fv1e,rra,ci1 
equipment ·staging are"a;s snoul:d ll'!i~ p't't>vJ, d.'eJ· :a:·t. t>':r ne~·t ea'e-h 
fa·cillty ~s-ite-. 

. 9. A s-uita,ble numbe:t e,f ·<Ja·t·e·s ·s1tou1a. l:re t>t,ovidt'eti in all 
·· · t 1enc'eS,. i'he ·g,~'tes sltduld be witie eno1.1(j - t allow passag-e· o'.f 

:h8:c,e,s1s.ary . ·e,qu:.lp1n,e11te atrd ,:pe·1t.s,onn'ed .. · 'tt'niy i$hou,1 d .:lie a.fp·~ 
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PLANNING AND DESIGN GUIDELINES 
INFILTRATION FACILITIES 

propriately located so that they can be fully opened without 
interference by trees, parked cars, existing or proposed 
grades, or other obstructions. If it is necessary to lock a 
gate, it should be done with a noncorrodib1e chain and pad-
lock. This will permit the installation of additional pad-
locks on the .. chain (each padlock becomes a 1 ink in the 
chain), thereby allowing authorized access through the gate 
by more than one person without the need for multiple keys. 

10. Safe, suitable access for maintenance personnel and 
equipment should be provided to the exterior of each fac=il..-
ity component. In doing so, avoid remote component loca-
tions, steep slopes, unstable surfaces and linings, and nar-
row walkways. 

11. Suitable access should be provided along both sides of a 
fence for mowing, trimming, and fence repair. 

12. ·At subsurface infiltration facilities, suitable access, 
observation points, and/or monitoring wells should be pro-
vided to allow inspection and cleaning. -These access points 
should be provided at opposite ends of the facility to 
permit sediment removaL by high pressure water spray and 
vac:uum (e.g., Jet-vac). All access points should be at safe 
locat~ons on the surface which can be readily accessed, 
safely barricaded, and Clearly id.entified. 

G. PERIMETERS 

Typical problems that impede or unnecessarily increase 
proper maintenance include: 

* Difficult to Mow or Clean * Inadequate Size 
* Too Close to Adjacent Structures 

1. Field evaluations conducted during the development of 
this Manual indicate that readily visible facilities receive 
more and better maintenance than those in less visible, more 
remote locations. This finding should be kept in mind dur-
ing overall site layout. Readily visible facilities can 
also be inspected faster and more easily by maintenance and 
mosquito control personnel. 

2~ Fences, when required for safety or other purposes, 
should be located to minimize interference with grass mowing 
and trimming. Suitable access should be provided along both 
sides. · 
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;,;~~;,;;-';=~-:. ~::fi~w~;:::~~;: 
.,,e,;i:ttte,r ,:the :te>,p •,.II))r ;.t;o.e -,o:f ,:a11.¥ f:su::qp.e ,·.ste~per 1-l.t.han :.5 ,borJtZ:cmtaa 
tt·o tL. 1·v.e~t±cratL.. · - · 1·- .-

. ' 

~~'.-·, ,rsho:a.fil:~:·>b:: ,~C1"~n-~'.1:m1c:_:tce:a,_ •-°;f. ;;d11;ralj>l,,~ · -:~and~l ... re.sis:t'.a0nt _ 
,ma:b'~~,Jia<ill•s,.. :$.enc.es .must ;1ae.et .:a•Ll ,l;ocal -co.de .r:equLrements .• 

~;eam_~1:;_ '~sk~~r~a_'.j_:r_;r~. ·i~i-~~~_P;~_!df_::.e~ 
.a ,JootLtoll\ .ra11l "'s:e:t .,.h1,:gh ••:enou,gh ab£>Me ,f in,islied .grade ii::o all~w 

.;v:a.ndal.2.sm and :aumpxng a£ tr.a.sh ,and .debr .. s,. j ___ . . 

ea. ;'.F_.adi,1_,\_i.~Y_-'_,_11>:e.r_•_Jj_:·~st;~:t's_•-_ sh_ ould :J::>_··e_.- a_:ar_.g.e ln_ o'!lgh_- ·to_ ,.a_,llow,m_e_·.v_:e_ .... 
,,:m:errt .)a'n,ti :::c,1,p;e·rirtioh ·.of '.'m\a·intena:n,c.e ahd ~o,sq.uit.o contr:ol 
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PLANNING AND DESIGN GUIDELINES 
FOR 

STORMWATER RETENTION FACILITIES 

OVERVIEW 

The following Planning and Design Guidelines are intended to 
assist in.the creation of stormwater retention facilities 
that require the least practical level of maintenance. To 
accomplish this, they have been developed to· (1) eliminate 
avoidable maintenance tasks, (2) minimize the long term 
amount of regular maintenance, (3) facilitate the perform-
ance of required maintenance tasks, and (4) reduce the po-
tential fqr extensive, difficult, and costly remedial or 
emergency maintenance efforts. 

As such, the guidelines presented herein are intended to 
supplement all other applicable retention facility stan-
dards, including those pertaining to bydrologic, hydraulic, 
structural, environmental, legal, and aesthetic aspects. 
They should also be used creatively in conjunction with all 
other applicable standards to create stormwaterretention 
facilities that require minimum levels of maintenance per-
formed with the least possible .effort, time, and cost. 

To assist in their use, the Planning and Design Guidelines 
are presented by retention facility component in the follow-
ing order: 

A. Bottoms and Permanent Pools F. Emergency Outlets 
B. Dams, Embankments, and G. Vegetative Cover 

Side Slopes H. Trash Racks 
c. Principal Outlets I. Access 
D. Outflow Systems J. Perimeters 
E. Inlets 

Detailed descriptions of each facility component listed 
above are presented in Table 2-1 on Page Plan-10. 

At the beginning of each component section presented below 
is a list of common maintenance problems that the guidelines 
which follow have been developed to prevent. . These prob-
lems, which have been identified through surveys, inter-
views, and site inspections, are intended to enhance the ef-
fectiveness of the guidelines by illustrating the guide-
lines' origins and purpose. They should also serve to 
stimulate the development of additional guidelines by reten-
tion facility planners, designers, and reviewers. More 
detailed information regarding retention fadility mainten-
ance problems and their causes can be found in the NJDEP's 
Ocean County Demonstration Study Report. Additional in-
formation regarding retention· facility planning and design 
is published in the NJDEP's A Guide to Stormwater Management 
Practices in New Jersey. 
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PLANNING AND DESIGN -- GUIDELINES 

RETENTION,FACILITIES 

B. DAMS, EMBANKMENTS, AND SIDE SLOPES . . . . ----~~~---~-----~---~--~--~--~-----~-. . . . . 

Typical problems that impede or unnecessarily increase 
proper maintenance include: 

* Steep Slopes * J,ong Slopes * Poor Gr"ss_Growth * Sloughing and Erosion 
*.Shoreline Deterioration 

1 •. ___ For shoreline protection and to facilitate grass mowing, 
a. suitable non-~rosive lining such as gabions should be 
1ilaced ,along the edge of the. permanent pool. The lining 
should· ex:tend suff icie11,tly a~ove and -- below the permanent 
pool elevation to account for wave heights and run-up. (See 
PLATE 2,-F for additional information.) · · 

2. Bel'ow the pe~manent p~ol level., ci 4 ', to 6' wide level 
area shouldbepre>vided to prevent people or objects from 
sliding into deeper water. The '.side slope from this level 
ar.ea to the. bottom of the pool should be at a slope that 
will ·remain stable, usually no steeper than 2 horizontal to 
·1-vertic.al. (See PLATE 2--F for additional information.) 

. . . ·." ·. .. . ·. . . . . 

· 3 •. Side slopes g:reater than 5 feet in height should not be 
steeper than · 4 horiiont;.a,l. to 1 vertical-, for safe movement 
of personnel·· and>safe. >ope:ration of equipment. Side slopes 

_less than .5 feet higll should not exceed 3 horizontal to 1 
.vertical •. Flatter·side slopes are recommended wherever pos-s.ible. · ··- · · · 

4. For safe movement. of 'personnel and safe operation of 
equipment, ·side slopes steeper than 5 to 1 and higher than 
15 feet should be terraced at_,their midpoints. The terrace 
should have a minimum width of 3 feet and should be graded 
at ~- per cent towards the ·lower half of the slope. . . ; •, . .: .. 

?• Si.d.table access to and along side slopes should be pro~ 
vided . fo"r lllaintenan_ce personnel and equipment. (See I. AC-

-CESS :for details.)-· · 

6. Topsoil and vegetative covers must be protected from ero-
. sion ca\lsed by local ru11off and the slope's steepness. Sur-

face and subsurface soi1•stabilization measures or non-
vegetated linings shouldl:>e utilized as necessary. In doing 
so~ avoid the use ot 1oose:stones, riprap, and other i~-
re9lllar lining materials which require hand.removal of weeds 
and debris and may be a safety hazard to maintenance person-nel. · · · · 

·. . ,.· , ... : ....... · .· ,. . . . 7. Allnonvegetative linings whic;:h are bordered by grass 
should be designedtoperm:i.t complete mowing a,long all 
~dges. _ -
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PLANNING AND DESIGN GUIDELINES 
RETENTION FACILITIES 

8. ,'l'o provide adequate drying time, to avoid delaying sched-
, uled maintenance. efforts, and to prevent mosquito breeding, 

the·maximum storage or ponding duration above the permanent 
pool should not exceed 48 hours. 

9. 'l'he effects.of rapid pool drawdown should be checked to 
prevent.sloughing of the side slopes. 

10. For safe movement 0£ personhel an~ safe operation of 
equ.ipment; fences shpuld not be constructed within 3 feet of 
either the top or toe of any side. slope that exce~ds 5 
horizontal.to 1 vertical • 

. . C. PRINCIPAL . OUTLETS 

Typical· problems that impede or unnecessarily increase 
proper .·.maintenance include: 

* Structural Deterioration * Limited Access 
* Corroded·Appurtenances * Vandalism 

* Excessive Debris Accumulation 
' 

L. For durability, principal outlet structures should be 
· constructed of reinforced concrete containing.Type II cement 
and having a specified 28-day compressive strength of 3,000 
PSI. Concrete shall be designed in accordance with all ap-
plicable codes and requirements, including the current edi-
tion of Building .. Code Requirements for Building Construction 
(ACI 318) of the American Concrete Institute. 

2. For durability, all appurtenances, including access 
hatches, trash racks, grating~.,, railings, orifice and weir 
plates, and fasteners should be constructed of lightweight, 
noncorrodible materials. Material strength~ should be suf-
ficient to withstand design loads without damage or failure. 

3.·Outlet orifice and weir plates .should be.constructed from 
aluminum or other lightweight, noncorrodible material. The 
pl~t~s should be fastened to.the structure with non-
corrodible, removabie fasteners. A gasket of neoprene or 
similar material should be placed between the plate .and the 
structure wall. The opening. in the structure wall ·. over which 
the plate is bolted should have at least twice the·area of 
the outlet orifice or weir to facilitate future expansion. 
(See PLATE 2.:...G for additional information.) 

. . . 
4 •. To facilitate access and movement by maintenance person-· 
nel, principal outlet structures should have a minimum 
horizontal interior dimension of 4 feet. (See I. ACCESS for 

.• additional details. ) 
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PLANNINGANDDESIGN.GUIOELIJ\JES 
RETENTION FAPIL:I:TIES· 

. . . _.· . ·. . .. -·. ' . ,. . .- . . . . 

5. Vital parts of the principal qµtlet st:ructureshould·b~ · 
readily and safely.accessible tomaintenancepersonnel dur--
ing both normal an.d emergency conditions. . Temporary 
measures·such as.ladders are.only acceptable for emergency 
conditions as part of an approvec;:l emergency action plan. 
( See I. ACCESS . for additiona.l details. ) . 

6. To.minimize both reqµired maintenance and thecon-
··sequences .of inadeguate ..... Illctintenance, .. principal outlets 
should avoid utiliz.ir1g InOy:ing par.ts for oµt:f~ow control 
above the p~rmanentpoe>lelevationwheneyerpqssible. 

. . . ; . . 

7, 'I?Q faci.litat~ cleani11.<J, 
mumdiameter.Of 18 inches. 
of durable.materials, such 

. . . . 

outlet pfpes/sho~Id have .. a· mini-
The pipes should be constJ:'.'µcted 

as reinforced concrete. . . . . . . 

8. Grading.and langsCaping· •. around >prino1pa1 outTet struc-
. tures should be.design,ed to•facilitatemowing, trimming, de--
bris removal, and other general maintenance tasks. Grassed 
slopes whicp require mowing should not exCeed 3 horizontal 
to · 1 vertical·~·. vegetated coyer which .does not require mowing 
or.·· nonvegetated linings should ·be used where steeper slopes 
are necessary~ .. 

9. All nonvegetative .. linings .. which are bordered by grass• 
should be des:igned to permit complete mowing along all 
edges. 

10. Dry weather flow through a principal outlet structure 
should not interfere with routine interior maintenance 
tasks. Benching, low flow pipes and channels, drop struc-
tures, or similar measures should be utilizedto convey low 
flow into and through the structure. 

11. Principal outlet structures should be designed to dis-
courage vandalism and graffiti. 

D. OUTFLOW SYSTEMS · 

Typical problems·that impede or unnecessarily increase 
proper maintenance include: 

* Difficult to clean * Erosion and Scour 
* Excessive Sedimentation·* Displaced Lining 

1. The outflow conveyance system downstream of a retention 
facility should have adequate capacity to accommodate facil-
ity outflows. This will not only allow design outflows and 
water surfaces to be attained, but ~ill also help achieve 
required drawdown times. 
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PLANNING ANO DESIGN.GUIDELINES 
RETENTION FACILITIES 

7. All nonvegetative linings.which are bordered by grass 
should be designed to permit complete mowing al6ng all 
edges. 

8. Dry weather f:t.ow through a facility inlet should not in-
terfere with routine maintenance tasks. Benching, low flow 
pipes a.nd channels, drop structures, or similar measures 
should be utilized to convey low flow from the inlet into 
the permanent pool. 

F. EMERGENCY OUTLETS 

Typical prOblems that impede or unnecessarily increase 
proper maintenance include: , 

·* Difficult to Clean * Erosion and Scour * Excessive Sedimentation * Displaced Lining 

1. Grass and other vegetative cover is encouraged whenever 
flow velocities and other design constraints permit. Sur-
face and subsurface soil stabilization measures should be 
utilized to increase allowable flow velocities and to reduce 
erosion and scour. [Note: Safe passage of emergency over-
flows must receive first priority and must not be com-
promised by selection of emergency outlet lining.] 

2. Where nonvegetative linings are required (see 1 above), 
loose stone, riprap, and other irregular linings which re-
quire hand removal of weeds and debris should be avoided. 

3. All nonvegetative lining§which are bordered by grass 
should 6e desigrted to permit complete mowing along all 
edges. 

4. See B. DAMS, EMBANKMENTS, AND SIDE SLOPES for information 
regarding emergency outlet side slopes. 

G. VEGETATIVE COVER 

Typical problems that impede or unnecessarily increase 
proper maintenance include: 

* Erosion and Scour 
· * Difficult to Mow 

* Poor Growth 

1. To minimize maintenance efforts, the use of existing, un-
disturbed site vegetation is encouraged. To do so, the ex-
isting site topography must provide adequate storage volume. 
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2. Wher:e dlstu:r'l:ya.n1ce o,f e·x·i·st·ing vJgetation. can·not .be·· 
... •··· 'd' .. d . · 1· · ,. ,.· · t · 'th ·1 ' 't · 1 , 1 · ·t ' 't avoJ. •· e i rep ,ac:emen, .. WJ. '.·, ·· 10w . main encance veg.e\;;.a ion wi h 
strong:resistanc~· to disease and allelopat~lc (self--weec:ii,ng}' 
characteristics is encouraged. In gene,ral, g,rass will be 

. easier to establish and.will. :provide b~tt~r erosion protec..-
t.ion, than other types of ground coverivegetation. The qse 
of grass: varieties that a:re relativeily !slow growing and 
tole·rant pf. poor soil. co:n:clitions wiiJ:.l jminimize routJ .. ne 
maintenance tasks such as mowing and fe:btil.izing. · 

. ' ' I I 

·Th:e· need. for ·supplem·ental .fertilizing 1catj be. substanti.alJy 
:t~(iuc,ed whe:1. :the; vege~ative cover inc~ludets a p.ercentage . .of 
ni~rc,gen fixing :3P';cresr s~c!1. :1s. whi1te. )clover and other 
legumes. .. In add1t:r.on to. :m1ni:miz1ng mai:ptenance costs, . a 
I"edt1~t,fon in req_uLred fertiliza~ion will taTs,o minimize the 
potemt:1.al pollution effects of nitrogen ana nitrate runof:f. . . ·. .. . . · ... · . . . . . . I . 

3. To promote lasting growth, grasses and other vegetative 
cover·s should tie compatible with the p evbiling weather and 
soil conditions and tolerant of periodic inundat.Jon a..nd 
runoff ·· po.Iltttants . i 

I 
I, 

4. Tb prom:t.ite la.sting growth, an adequ. te I ·depth of suitabJe 
~?~~.oil sh?':1ld be };)rov~deq be.;ow all ~eg,~tative covers. A 
mi.rn.mu.m thickness of 6 inches is recommended. . 

. • . • . · •,Iii.' · . ' ', · l .• d . . ' 'f ' t ' I . I h'. 'ld' ' 1 d . !5. cons ..... ruc ... ion p. ans an spe.ci 1.ca 1.ons s ou ·. rnc u. e re-
~i:i:-.~~ents for es.·ta.b·•··l··· ishing and maintllin~ng all vegetative 

1 
I 

'6. · Additional information on vegetativ covers is available 
from the USDA Soil -conservation Servic~, local soil conser-
vation Districts, the South Jersey Resoµrc~ Conserva:tion and 
Development Council, the N .J Coope'rative I Extension Service 
o.f ·Rutg~,:rs University, and County Coopeh:-atti.ve .Extension Ser.-

. '' . ' ··'ff" • ' C' ' 'Tt t . . th' th I I • ' d . ' f "va.c:e o · .. a.ce'l.3. . onsua: a ion wi · ... e,se .agenc.Les • ur,i;ng ·. a,.· 
cility pl:a:nniRg, des.a:gn, and review is I ncburaged. 

'i'1tpical pro.bl•em:s "~hat imped·e ,or un]ec , ssarily increase 
proper main:tenaru:re a:nclude: : 

I 

* ·oifficult to Clean * Dif,f"cu~t to Remove 
i* Structural Failure . ·. "•* Excest1si· 1e Jlebris 

l .. Tr~sh ra. cks ar~ in·. t.e. nd.ed_ ·t. o 'prev~nt. tr .. a
1
1sh . .an. d d.e.br.i.s ·f•r. om 

bLocking a retentron facility's :princi al,· outlet and perma-
nent pool drain by intercepting it a~1 .a!n up,stream point. 
Therefore, the ·need .for a tra:sh :rack shd,uld · be based upon 
'the relative "size:s 0·and shapes ·of the o tlrt and drain open-
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ings and the anticipated debris as well as the consequences 
of outlet or drain clogging •.. 

2. For durability, ail trash r~ck componentsi including 
bars, hinges, fasteners, . and_ clamps,. should be constructed · 
of lightweight, noricor:rodiblematerial such as aluminum. 
The componentssnouldhave sufficient design-strength to 

· withstand· anticipated loads c:au•sed· by facility outflows, 
debris, and, where necessary/ maintenance persorihel. 

. . . . ' 

3. To facilitate cleaning, t-rasli racks ,sho~lci be comprised 
primarilyof slopingba:rs_aligned longltudinally_(in the 
direction of flow). · Perpendicular bars, aligned transveise 
to .the direction of flow, should be added for strength .and 
rigidity~ The$e.tra11sverse bars should be located below the 
top face of the longitudinal bars and, if possible,.sh.ould 
be round in sect:i.on., (See PJ:ATE: -~-H for addit:i.onal informa-tion.) ·· · · · · · · 

4. To minimize the fregpency of cleaning, trash rack bct,rs 
should be spaqed close enough tq collect .debris which may 
block the outlet orifice or weir but·allow passage of small-
er debris which will not. ·. In general, longitudinal bars 
should be spaced a distance equal tol/3 the diameter of the 
outlet orifice or 1/3 the width of the outlet weir. Minimum 
and maximum spacings of 1 inch and 6 inches on center, 
respectively, a:re recommended~ Transverse bars should be 
spaced as necessary for strength and rigidity. (See PLATE 
2.:...a for additional lriformation.) 

5. Trash racks should·be hinged or attached with non-
corrodible, rem.ovable . fasteners to · allow access to the out-
let orifice or weir by maint~:q.ance personnel. Lightweight 
trash racks are easier to lift, repair, and clean behind. 
(See PLATE 2-H for addition.al ;information.) 

6. Trash racks at principal outlets should be accessible for 
cleaning with the water level at the normal.pool elevation 

·and, if.necessary, at the. facility's maximum design water 
surface elevation. Gratings, walkways, or other stable. 
areas of adequate size should be provided at all principal 
outlet trash racks to provide fit1'n.footing for maintenance 
personnel and egµipment. · 

7. Stable. areas of adequate size should be. provided at all 
trash racks whic::h protect pepna:hent pool drains~· concrete 
pads. or other.firm surface is recomm~nded. 
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UNHiNGEi:> · RAci<s sttO!JL\P BE 
~~w!TilEA~ 

TOP RACK DETAIL. -----..... 

aoo aAR ti-ib's 
TO MEET BOTTOM SLAB _______ __, 

iRANSVERSt SAAS SH0!,/1..D 
BE: RECESSJ::P BELOW .lHE .. 
TOP FACE OF TRASH RACK. 

:=°iA~:.J~#~\F 
SEC--

PARAGRAPHS 3, 4, AND 5 ON PASE PLAN-51 
FbR ADDITIONAL iNFOR~A110N 

ROUND .SAR.e:NPS 
TO PERMIT .RACK 
TO swiNG UP . 

:iilelb--~r- TOP. RA~ 'Eiiia:ose:s. i)uiliT 
$'TRUC1\JaE ~O :PROVIDES . 
-OVERFl.OW. CN'ACl'.l':01' AND 
INffRl:oR A®ES$. :ilAi(. 
ISPl'Qll'IG ,ANI) STREN:0.1H 

~~lfci ~~iJ~AN~ 
. P~ONNEL 

--i-,--ltEiNFcirte£o -®Nc::RE'lt 
OU~ STRUCTURE, 
SEE PLAlE z..,.a. 
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I. ACCESS 

Typical problems that impede or unnecessarily increase 
proper·maintenance.include: 

* Inadequate or Unsafe Access to Facility Components 
* Heavy· Gratings and Hatches .· * Corroded Locks · · · 
* Lack of Fence Gates 

. . ' : . 

1. The facility ltlust be readily accessible from a street or 
other·public:tight-of-way. Inspection and maintenance ease-

. ments, connected to. the street or right~of-way., should be 
provided around the entire f'acility. The. exact limits of 
the easements andri,.ghts.;.of-way should be specified on the 
project plans and other appropriate doc'llments. · 
. . . . -. . . 

2. Field evaluatio11s .conducted during the development of 
this.Manual indicat~ that readily visible retention facil-
ities receive more and better maintenance than those in less 
visible, more remote locations .. This finding should be kept 
in mind during overa],l .site layout. Readily visible 
facilities can also be :inspected faster and more easily by 
maintenance and mosquito control personnel. · · · 

3. Access roads and gates should be wide enough to allow 
passage of necessary_mairiteriance vehicles and equipment, in-
cluding trucks, backhoes; grass mowers; and mosquito control 
equipment. In general-, a minimum right;..Of-way width of 15 
feet and a minimum roadway width of 12 feet :is recommended. 

4. To fa.cilitate entry, a curl:>, cut should be provided where 
Fn access road meets a cui::-bed :roadway. 

5. To allow safe movement of maintenance vehicles, access 
ramps should be provided to the shoreline of all retention 
facilities with .side slopes greater than 5 feet in height. 
All access ramps should not exceed 10 per: cent in grade. 

6. Access r.oads and ramps should be stable and suitably 
lined to prevent rutting and other damage by maintenance 
vehicles and. equipment. · · · 

7. When backing-up is difficult or dangerous, turnaround 
areas should be·proyided at the end of all access roads. 

a. To expedite overall maintenance efforts, vehicle and 
equipment staging areas should be provided at or near each 
facility site. 
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:.9 .• A '$'.:l,l:l"t:c;tl:tl;,e m.:u:m:b~:it' O:t :g:a:t;e:s :S'.lJj,,];lJ_q. ;p.e 'P'.rPV J:~.~Q. ) .. :P. ;a,;lJ 

.:fen. c_·,es-. • .. ,. ·. ·-T·h_, ·e-. Jj.'· .•.. a:t.:;eJS··· .:;_$··-hP. u.1:.(:1,_ .,.l:te ·. :..W:i.de. -,e.no .. u~hl .· ... '..~-r ... , ~9.l .. l,JfJ' W J. ·).aS·:·s.•a. !:JJ-:e _· · ... p_·.·_ ·t J;i:e.e .. e;s:-s.a.ry :e:g;U.l.'iP.Jll'eJl't an:d :l)e..::r§:crr:tt1eJ... 'rb4ey :s.:h.P-\1.14 ,p.e J1,p- . 

-;i::;:t s;;!;;;;~;:;! ;.;;n:x·J.nr.dii ;r:;ne;a:;~~ 
;i:ty :component.. -±·n d.Ping ·.:SJ), .,av:.oJ.-o. :ria;ott co·mp,oo:ent loca-
t.ions, -s,teep .s,lop-e:s, :unst.ab.le ~:sur:f:a.c.e.s [nd J_in;i-ngs, anQ _n_ar-
·r(:)w wa_lkw.ays,. · 

l;t.. .Su:i t·ab.le :;acc:e·s:s :shouUl -,b.e :provided .l·Pt'1g .~.oth -sides of a 
'fenoe ,for mowing,, tr.:imming, -and fence ~kpaf r. 

12 .. Safe, ,sui·tabl.e ac.ces!" .f'9r :111aint~a~c': personnel &nd 
,enu1.-pment -should "be ··provide..::i ~to ·,th,e -1n.":er1or .•o·f -each ,,,.,,p,... 
p-;.·-:o···;p.1rt·1..·•at· .. ·e. _ - '.f-a.::cil:.i·,t. y·.•.:C:~ll\:P··.·Qnant:.· - l.· .. :i1 -.·-doi_--°;i-n .. ·;J. - i·o··· ~. ·.·.:~v-o .. j.~.····:}J.,e.:vy ihatQi1es, ·grat:i-ng,_s,· :'and ot·her ··.:co::v::e:r.s. . -a:ifin:gs, gr:a.b -r~tils, 
:ss:li;p-re.s.:L.:s·t:a,nt .s:t,e;;ps, low ·:f:l,ow c_han- elcs, 'b,enc"bi,ngJ;, a,,:nd 
1h'.i:nge:d., J.i.:ght.we:i:g;ht -~cc.,e.s,s .;CO:V•.er:S :~::t:ce~t y JeacJli:tate i:nte:r-i~ 

:~:1,~:1~:~~n,a,~;:;~in:f:!!:i::~~i=z•:o~~::i ~:im~rt:~:~s1~~ul4d ;;:~ •, t: 
:,;11ec.ommen.d..ed .• 

.. :J. S:BERllME'l''.ERS 

;:l~~;e~t~~~t:i::n~: ·:;nat. :i,,m:pe;d;e ;Q;,r' Urnne,c~l:s,sa,rJ,ly :_in:c·.r,e.c;i;S.e U«4~~;;d~ ~~1=~ate ,S~ze .·. . 

·1.. .;Fj,e.J:d ,evali>at;im>s cc<>ndJJ<:lbe.d '.9µ:rJi,n ,tl ,da'l.l~;kopmE;!nt -0 f 
~t,hi:s ·Manual :indi:ca:t"'e ·::t:bat. .::r.eat!:.i.1¥ ·vi:si'.hl._e !fi_q,i:lit,ies _ receive 
1m0cre :,and ·i)ett:e:r :m-a.i:,n:tertance :;ttta:n :t.:h.os~ ¼n ll·e:s·s v:i:s)fble, .mor.e 

•I~:0 '~~,~~0a~t~:r:; .:~!:!:~~-~~-±n~i::q:ff;·u;i .. \~h~!e·rr~;A•:ftf!s·~~,~~ 
als.o .:be ins,p.aat,e·d if,.as.:t:er :an-cl ~-rm.or~ ,.e~-i '¥ .. · y J.mdn:t:enanqe and 
imo,sguit.o ;c-p,n;trol . p:e2r:sonn.el.. · 

2. :,Ften-c,.eIS., -.wh,~un _;r.,e:qu.ire;d- tf:o:r ,sa:f,e,ty O I o,ther pur,po,se:s, 
<S:ho,u.ld :be :1ac.a,ted ,:to \minim.iz:e .¼n-t:e:rf~er.ence -witb g_rass mowing 
;and ''trimming.. .:S;u.i:t..a,l:U,e ;a.c:ces~s _:,s:ho.:U.ld · · e ,pro:v:ide,d along ,bet.:h 
:-$id·e:s •. · · 
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3. To ·allow safe movement of maintenanbe personnel and 
equipment, fences should be located at least 3 feet beyond 
the top or toe of ariy slope steeper than 5 horizontal to 1 
vertical.. · 

4. Fences shoulg. be·constructed of durable, vandal-resistant 
materials. Fences mµst meet all local code requirements. · 

5. To minimize the amount of required trimming, fences in 
grassed . areas should be installed, whenever practical, with 
a.bottom rail·set high·enough above·finished grade to allow· 
mowing beneath it.· · · · 

6. Grassed areas beyond the tops of :i::-etention.facilities 
shouid have· a minimum sloper of 2 per cent to promote effec-. 
tive surface drainage and thorough drying~ · · 

7. Perimeters should be planned and designed to discourage 
vandalism and duinpingof trash and debris. 

a. Facility perimeters should be large enough to allow move..; 
ment and operation of Eaintenance and mo•quito control 
equipment. A minimum perimeter·width of 25 feet between the 
facility and.adjacent structures is recommended along at 
least one Sid~ of the facility. This portion of the 
perimeter should be readily accessible from a street or 
other public right-of-way. 
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CONSTRUCTION INSPECTION 

A. OBJECTIVES 

This Chapter of the STORMWATER MANAGEMENT FACILITIES MAIN-
TENANCE MANUALdiscusses the importance of proper construc-
tion inspection practices in helping to achieve Stormwater 
Management Facilities (or SWMFs) that require a minimum 
amount of maintenance effort and expense. The degree and 
fre@ency of re@ired maintenance at a SWMF depends not only 
on the thoroughnessof its planning and design, but also on 
the quality and accuracy of its constru,ction. An ideal fa-
cility design, including clear and concise plans and speci-
fications, does not in itself guarantee that the completed 
facility will require the low level of maintenance envi-
sdoned .by its designer. ·. Poor quality materials and faulty 
or inattentive construcition can negate all the hard work 
that wa~ spent during the planning and design phase to 

· create a facility that would minimize re@ired maintenance. 

The importance of taking the proper steps during the SWMF's 
construction phase to assure that the constructed facility 
meets the intent of the design can not be overemphasized. 
Thorough construction inspection provides the necessary link 
between the owner, the contractor, and the designer that can 
avert situations which can otherwise result in avoidable 
maintenance problems. With that in mind, this Chapter of 
the STORMWATER MANAGEMENT FACILITIES MAINTENANCE MANUAL 
will: . 

* Describe the important role that construction inspec-
tion plays in assuring quality SWMF construction which 
meets the low maintenance intent of the design. 

* Recommend procedures and practices which will help 
achieve completed SWMFs that are free from construction 
related defects. 

* Recommend specific tasks and procedures for the con-
struction inspector. 

* Present typical maintenance problems which can result 
from faulty construction and which can be prevented or 
minimized through thorough construction inspection prac-
tices. 

It should be noted that proper.construction inspection is 
based upon several factors, including relevant codes and 
regulations, legal responsibilities, insurance, liability, 
and specific construction and inspection contract language. 
This Chapter of the SWMF Maintenance Manual addresses only 
those aspects of construction inspection that are conducive 

· to achieving high quality SWMFs that require minimum levels 
of maintenance. Consideration for all relevant factors 
must be included in any construction inspection activities, 
including those discussed herein. 
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CONSTRUCTION INSPECTION 

Construction inspection does, of course, cost money. The 
wages for inspectors and office support personnel and the 
cost of equipment may add up to what appears to be a consid-
erable sum. However, over the life of the facility, this 
expense can be recovered many times over through reduced 
maintenance and repair efforts. It is difficult to put ex-
act dollar values on the benefit/cost ratio of construction 
inspection, for each project must be considered individually 
with cost savings established on a case by case basis. Re-
search has shown, however, that the lack of adequate con-
struction inspection can be a primary cause of otherwise 
avoidable SWMF maintenance problems. 

C. INTENDED READERS 

In attempting to achieve a ":minimum maintenance" SWMF, con-
struction inspection is often one aspect of a SWMF project 
that does not receive the attention it deserves from owners, 
project managers, and government officials. With that 
thought and the objectives listed above in mind, those who 
will benefit most from this Chapter of the SWMF Maintenance 
Manual include: 

*Project.and Construction Managers, who should view con-
struction inspection as a vital quality control measure 
that is in the best interests of all those concerned with 
the creation of a SWMF. 

* Construction Inspectors, who should clearly understand 
their project responsibilities and the specific tasks that 
are critical to achieving the intended design. 

* Contractors, who should realize that proper construction 
inspection will help avoid construction problems and 
delays and assure both quality workmanship and rapid com-
pletion. 

* Code Officials, wno should fully understand the impor-
tant role they must play in achieving a high quality, min-
imum maintenance SWMF. 

Additionally, several other readers can benefit from this 
Chapter of the Manual. They include: 

* Planners, Designers and Project Reviewers, who should be 
aware of the value of proper construction inspection while 
preparing or reviewing construction plans, specifications, 
and other contract documents. 

* Project Managers, whose responsibilities include provid-
ing assurance that the project will be constructed to the 
best possible standards. 
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3o Incorrect Elevations, Grades and Dimensions 

The accuracy with which pipe, orifice, and low flow channel 
inverts, weir crests, bottom .slopes, outlet structure dimen-
sions, and other SWMF components can be constructed may not 
match that specified on the plans. While some of the 
specified values are not critical to theperformance of the 
SWMF and, therefore, some variation is acceptable, the 
tolerance.on critical components such as orifice inverts, 
low flow channel grades, and bottom slopes can have serious 
adverse impacts on the performance of the SWMF and its re-
quired maintenance. 

4. Poor Grass Growth· 

Normally, the SWMF contractor is responsible for establish-
irig and maintaining suitable grass and other vegetative 
covers for a specified period of t.:i.me after construction has 

.been completed. However, inadequate or unsuitable topsoil, 
lack of fertilizer, and insufficient watering may result in 
weak grass covers that are unable to withstand more than one 
seasonal cycle. Once the contractor's responsibility for 
the grass cover has ended, the cost of any required repair 
or replacement must come from the facility's maintenance 
budget. 

5. Incorrectly Installed Fittings and Appurtenances 

Although relatively small in size, such components as 
orifice plates, hinges, anchor bolts, and hasps are vital to 
the correct functioning an(::l low maintenance of a SWMF. 
Careless installation of these components can complicate 
maintenance efforts and require otherwise avoidable repairs. 

6. Missing or Hidden Components 

Not all SWMF components are visible once the facility has 
been completed. The omission or incorrect installation of 
items such as compacted fill, geotextile fabrics, reinforc-
ing steel, pipe jointing, gabion lacing and diaphragms, and 
stone bedding can only be detected through close inspection 
of each construction step. The eff~cts of .these omissions 
or errors may not show up for several years. The 
maintenance problems and expenses they cause may continue 
for many more. 
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ture. Knowing one ahother personally can be a great ad-
vantage in solving subsequent problems encountered during 
the construction. 

At the preconstruction.meeting, a list of telephone numbers 
where all key project personnel can be reached at any time 
should be prepared and copies provided to the ±nspector, 
contractor, owner, project engineer, and local police and 
fire departments. Hopefully the list will hot be needed, 
but if it is, it can be instrumental in preventing serious 
injury or damage. The inspector should update the telephone 
list as necessary. · · · 

Items·on the agenda of the preconstruction meeting should 
include: · 

1) The project's overall Purpose and objective. 

2) Specif,ic areas or details of the project that are 
particularly complex or otherwise require special atten-
tion. · 

3) Construction schedules and deadlines. 

4) The establishment of a chain of command for problem 
solving. 

A detailed list of recommended preconstruction meeting 
topics is summarized in Table 3-2. 

CONSTRUCTION PHASE 

During the actual constructi9J1 phase, a great deal of ac-
tivity is usually taking place simultaneously. If the con-
struction inspection process is to be truly effective, it is 
imperative for the inspector to not only understand and in-
spect the current construction activity but to think beyond 
that activity and to anticipate problems that may be en-
countered during the next constructioh step. As described 
above, ·it is far better to perform the SWMF construction 
correctly the first time than it is to correct or repair al-
ready completed work. The inspector has the ability to 
alert the contractor to potential problems that lay ahead 
and to work with him to develop alternate methods or techni-
ques that can avoid the problems without affecting the prog-
ress of the work. Frequent communication between the in-
spector and contractor throughout each day can greatly as-
sist this process. 

The responsibilities of the construction inspector are•many 
and varied. Recommended inspection.practices intended to 
improve the performance of SWMF construction inspection are 
described below. It should be noted that, while these 

INSPECT - 7 



GC>lfSTRO{J1Ii".roNt fNS~PE'GT!ONi . 

r&omi!i4'\\ifatJ!ciiiS arl! l;I>teridi!d M't'eletifa.Jy ¢,,., \!fi~, inapecefo,i 
~;!, .~~!~>. t.11"~¥· .. ~~~."'~'~s.~.: .. ~~s~'~•~;I5~ive,:, ... ~! .... ln~~P~~r·.~-~~su,rtt~:~'.~~nJ 1:-nspect.ion p~ocedu1:,ee;, in gen:e:r;,c1I; •. MoweverA as sta:tiect asove, 
i;in:e·. :i!ns~eo't~]f's': ~~Eit::€·• .. resporrsilD:tJ_it::tes. ii~Jr dl':!p~nd. upon many 
~~::i:::ie•i~!!!~!~t:,.8~:~1~!~t~~sznee~teie°Jet?!!:"a';!g!··~::1:::·:: 
@ons:.t&e:rfa?liion' .mu.st.' Se g1'\jefi. tso al}l r"e".i.evaht· :eactors be':fe,:re 

p.·.•.·.·.r·".·'·.:.·.·o·'··~.,•.e.·.•.d.··.·•·1·.';-.••·.n.·•···g. •.· .. ··.·.~.· .... •.· ..• ·. ·.W, .·•.·.;:1; .. •.•.··:·t; .. ·.•.•~.· •. ·.a··.·•···n··t."·y···•:·;· ·. c.······•·i .. ··.•b· •n•· .. •.···s·.· .. •.·.·t.·.· .. ::•.r···,····.• ... li'e·: ... t'..'iJ;·•.• .. ie .. -.•.;c•.n:.···.·•·.":.• .. diin.:'·S· '{;.;>. e.·•. c.··.·1.i ... i:o.• :·1·· .. ····.:. ·.·. ·. cit···>::e··.·.l.·.·. V .. •··.·1.·••.·•·'·t..,. Y·• .. • ... . ·• .. ' .. ··· .. · it,., ll)ae.itld'y Repo"s, · · · .·· · .· I · · · 
I 

!!:u;;ffl~'0!trti!0~tds:1:~t~•i&n!'~l~!•fr!~Jt:f1ttl;et~~ ~~;;.~~!: 
fttems t"o• n'olte .. ~nefude' a:11: c::onstru'eti'on 1 tittvi.tyf: wefattrer .. and 
wc,tr)cf ~g condliti'fo'~:§,, . a,rr~v'a'] . a,nd departu¼e t.:tm~s on \fiefiiG:'lEts , 
e~iffe~ent:, Itt~t'er':t~(its-•, a:rtd;, ~ey' pt;o;j,ectt, mea::~1~nn~l. ·•••• ·. Tli,is, log 
Be-~e>tnes e~,pec•t~lly .·,.1,:mpo{rta,1tt ,,when cl1sfu.t.e's .. ·. ~ris'e, / a,ne1 .. c.a.n ·often l:)ei' ta;e dec:td,±n'g• factor iln .s'ettlirlg tthem. Add:ittienal-
iy, £1:'f:e :Bog, srfl:c~uld' be . summa'.:'.if'tzeftt. a?atrl:t i±n the f<i>'rm of . a 
:B'r'ief :if'ep'ttfrt: wfidie:f'i1 s:fiould'. be' mad'e ax,a1il~b'-:ir· ttr b'oth the pro= 
j\e6t: eng:iflle'er and ow,rter .• , 

:i. sh'op · i!tfawing's' 

Sli'op dbt'avt~ngis• .. :~fi'oti]Id'··· ifequ:ilred' f:tonr., .the. s:wMF CC>'fitractor 
:f6r a::1:i, ... faciI:iity· compo:nent.:s •. :Reg-a11cue s ;o,:f its.comp•lex:kt.y 
b't ±{e'l.a},t;:Ev'~ fntpo:i:"1:a"nc'e-~, 'Eiac·~ SWMF ·c1ofi\pcH1·~nt will ben'ef±t .. 
~~~'m- --~-~!!~~; .. ~~:?! .ar:~~ing's .. ~u-~i,nitt~d'. .• ~'*d·· .~pprovea priot- t.o 
1:tis cc>nst.ruet:1.on., Sliop drawing.s sh-oultl include metb:ods o'f 
~oti'~'~p~c:~±sn,,, a:~, ... !'.~~l ... ~s ... de:ta±.~~a.,~,~~~·±lf.±cati?'n's, .. ~-~·.· t~·e ;:::::::•I. ;;~y. ;~::0:z: .. ;i::; ::o;im.~rsa,w~na.?f :.-~i1::1.;11~0:p:1:;.;; 
f:a1dillt:y_ .. ~om~0nent~, .. exp~rie:rice rras. sntn !that t.heprdbl~InfS 
so'lved' on, paper p:ri'.Q"Jr to cd:tfS"ti'.:tucti:o.'. d1c:l.<t'l.i. pr.eve,nt: :maj;<:Yr 
pS'f'o6:ilems J1at:-e:1r •in t1re £:Lela. 1 

:l~, ·Progress· · M1e~-6jng1s\ 
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Fia"E'ed p•rol:Hern§ •. ,. In addition, the inspectdf strould encourage 
1;11,e pr0j:est ~ng'f n'e"er' to· make pe':t":il<5dj;c .Jr:tsits . t'o.. the site . i~ 
orde'i' 't:'o gain his ifis'.igfit in.to· t.We i:rttepded appearance, co:n--
t itjtircffidfi, or o-t.lier · ·aspect cff the f a\ci I i t.y • 

I 



CONSTRUCTION.INSPECTION· 

4. Extra Work and Change Orders 

Speaking practically, e:xtra work and/or change orders will 
almost inevitably be required during construction. The de-
sign phase of any proj.ect cannot anticipate a.11 the condi--
tions that may be encountered in the field. Often the con-
tractor, 1::>ased upon his experience or available equipment, 
can recommend changes• that wi11 aid the progress of the work 
or enhance the quality of the design. Regardless of its 
cause or basis, .th.e inspector and project engineer should 
evaluate each extra work cha:i:-ge and change order ex-
peditiously,· determine if .. it is in fact · legitimate, and make 
recommendations to acc:ept,. reject, or negotiate the charge 
or change on a ti111ely basis •. ··· •unnecessary delays in resolv-
ing change orders and extra charges.can result in animosity,. 
reduced co111munication,. poor workmanship during the remainder 
of the work,. and, ultimately, extra cos.ts at the end. · 

The extra charge or change order·review process is often 
difficult, particularly in determining the legitimacy of an 
extra work claim. ·The inspector must have sufficient expe-
rience and a thorough knowledge of the facility construction 
to objectively evaluate claims. Accurate inspection 
records, including comprehensive daily construction reports 
as described above, will be invaluable to the review.. It 
should also be noted that, if the. construction plans and 
specifications are complete and the inspector is doing his 
job thoroughly, the number of extra work claims and/or 
change.orders during the construction of a SWMF should be 
minimal. 

5. Final Inspection and Punch List 

When the construction at a SWMF site is substantially com-
plete~ but before final cleanup has begun, a complete and 
thorough inspection of the site should be undertaken by the 
inspector, who should then prepare a list (commonly called a 
Punch List) of items that require additional work or atten-
tion. Final payment to the contractor is usually contingent 
upon completion of the Punch List items. As such, the Punch 
List is an effective.tool that the inspector can use to help 
insure that all facility construction is complete and cor-
rect even before the contractor demobilizes and leaves the 
project site. 

POST CONSTRUCTION. PHASE 

After the Punch List items have been completed and final 
payment made to the contractor (except for any retained per-
centage), the contractor should be contractually obligated 
to correct or repair the new SWMF as warranted for a period 
of at least one year. During this time, the inspector 
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CONSTRUCTION INSPECTION 

TABLE 3-1 

N.Jo DEPARTMENT OF ENVIRONMENTAL PROTECTION 

STORMWATER MANAGEMENT FACILITY MAINTENANCE MANUAL 

--------------------------------------------------
SUMMARY OF CONSTRUCTION INSPECTION PRACTICES 

A. PRECONSTRUCTION 

1. · Review Purpose of the Project 

2. Review Plans and Specifications 

3. Obtain Pertinent Permit Documents 

4. Review Permit Conditions 

5. Obtain Pertinent Easement Documents 

6. Review Ease.ment Conditions and Restrictions 

7. Schedule and Conduct Preconstruction Meeting 

8. Obtain List of Emerg.ency Phone Numbers 

9. Obtain List of Key Personnel 

B. CONSTRUCTION 

1. Observe All Pertinent Construction Activity 

2. Be Familiar with Construction Procedures 

3. Anticipate Problems 

4. Keep a Diary of all Pertinent Activities 

5. Write Daily Construction Reports 

6. Review Shop Drawings 

7. Consult with the Contractor Frequently 

8. Conduct Progress Meetings 

9. Review ChangeOrders and Extra Claims 

INSPECT - 11 



ClllfSTRt!Ca'ION: INS!PECTir 

TABLE- 3-:l (CONTINUE - l 

l.O:;. Pr'Elpare. · Blwm~l'/l': n.ist -

I.I • €onduct E:inaT · Dnspe,ctiollt.-

1. Pe;r'f·ermi -Reri-.m:a:tiici:' Il'ts~ect.-ti.cn:a-s, 

2'., Nt:rt;ify.- Gon'!tr-ac..t'.mr Qf' N,e:ces.saci:y W.or --

4: •. :Prepat:rr:e, Ree:et:r:~ Pta,ns, 

. f 

5-•. File• a,11 Pertinent Conttra,C:t: and I:r1 pe~ti0n Re,c:erds-



CONSTRUCTION !NSPECTION 

TABLE .3-2 

N.Jo DEPARTMENT OF ENVIRONMENTAL PROTECTION 

STORMWATER MANAGEMENT FACILITY MAINTENANCE MANUAL 

-------- ----- ---------- --- --------- ----
TYPICAL PRECONSTRUCTION MEETING TOPICS ----------.-----..-------------...--------·--------~--

A.. GENERAL INFORMATION 

1. Attendance 

2. Purpose of Project and Background Information 

3. Emergency Phone Nul!lbers 

4. Construction Photograph Requirements 

5. Project Sign Requirements 

6. starting Date 

7. Review of Contract Documents, including Insurance 
Certificates, Bonds and Subcontractors Documents 

8. Field Office Requirements 

9. Responsibility for Notifications of Affected Property 
Owners and Residents 

10. Chain of Command for Communications and Correspondence 

11. Construction Schedules 

12. Key Personnel andtheir.degree of .involvement in the 
Project (Inspector, Owner, Engineer, Agencies, etc.) 

B. POLICE AND FIRE DEPARTMENT CONCERNS 

1. Traffic Control 

2. Barricades and Signs Conforming to the Uniform Manual 

3. Noise Ordinance Considerations 

4. Working Hours, including Weekend and Holidays 

5. Vandalism and Preventative Measures 

INSPECT - 13 
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TABLE 3-2 (CONTINUED). 

· F. CONSTRUCTION ACCESS .AND EASEMENTS 

1. Easement Locations and Maps 

2. Responsibility for Locating and Staking Easements 

3. Avail.able S'1rvey Data for the Site 

4. Access Requirements and.Staging Areas .. , .. · . . . 

s. Easement Ree.triction:s and Restoration Requirements 

G.. CONSTRUCTION DETAIIS •. 

1. Unique or Complex Aspects of the Project · 
.. . 

2 • . Testing Laboratories . and Sampling ·Procedures· 

3 • Cold and Hot Weather Prote.ction · Measures 

Q 4 .. Blasting Requirements 

0 

5.· Dump Site Location for Construction Related.Materials 

6. Shop Drawing Requirements and Review Procedu:res 

7. Specific Construction Techniques and Procedures 

8. Review of Tech.nical Secti~n of the Specifications 

H. PERMITS 

1. status of c;1ll Required Federal, state and Local Permits 

2. ··Permit Restrictions and Conditions 

3. start-of-work Notifications 

INSPECT - 15 





:-;_-:..,-· ,' 

_ ~H ~, :c_·, · llf'Q-
. c>l*-t¥~~f~-~Qi4:~tMi~t-

.. _-_: :.._,:_·- --'".-:.. 





0 

0 

0 

N.J. DEPARTMENT OF ENVIRONMENTAL.PROTECTION 

STORMWATER · -MANANGEMENT FACILITIES MAJ:NTENANCE MANUAL 

CHAPI'ER FOUR - MAINTENANCE.'EQUIPMENT AND PROCEDURES 

TABLE OF CONTENTS ---- . . - ' - ------ . - . - ...... -

-- ----- . - . ------------------------ . -------. --- : ------. -------
A. 

B. 

c. 
D. 

E. 

F. 

O&:JECTI-yES ••.•••••.•.• •••••••. ••••• ·• •.•••• _. • •.•• -~ -. • • MAINT~1 

1ttTEN'DEn··:;;,.READER$ ••••••••••••• · ••••.•••.•• -• • • •. • ... • • ... • MAINT-1 

·DEYI.NITIONS •••••••••••••••••••••••••••••• •·. • • • . • • MAINT-2 

THE IMPORTANCE OF SWMF MAINTENANCE •••••••••••••• MAINT-2 

COMPREHENSIVE SWMF MAINTENANCE - AN OVERVIEW •••• MAINT-5 

SWMF MAINTENANCE PROCEDURES • • • • • • • • • • • • • • • • • • • • • MAINT-8 

* PREVENTATIVE MAINTENANCE PROCEDURES ••••••••••• MAINT~9 

* CORRECTIVE MAINTENANCE PROCEDURES •••••••••••• MAINT-12 

* AESTHETIC MAINTENANCE PROCEDURES ••••••••••••• MAINT-15 

G. TABLES, CHECKLISTS, AND LOGS ••••••••••••••••••. MAINT-16 

-- ------- ----~------------------- ----- ---- -------------
TABLE·· 4-1 SUMMARY OF MAINTENANCE PROCEDURES ....... MAINT-17 

TABLE 4-2 MAINTENANCE EQUIPMENT AND MATERIALS ••.• MAINT-18 

TABLE 4-3 MAINTENANCE WORK ORDER AND CHECKLIST ••• MAINT-20 

TABLE 4-4 MAINTENANCE I.PG •••••••••••••••••••••••• MAINT-23 

TABLE 4--5 INSPECTION CHECKLIST •••••••••••••• •••• MAINT-26 

TABLE 4-6 INSPECTION LOG ••••••••••••••••••••••••• MAINT-29 

--- ---------~ ---- ---- - ---------------- - ------------





0 

0 

MAINTENAN.CE EQUIPMENT .AND· PROCEDURES 

A. OBJECTIVES 

Without maintenance, a·stormwater Management Facility (SWMF) 
will gradually lose a,11 of its stormwater control capabil-
ities. · rt will become unsiglltly; provide. mosquito breeding 
habitats, and pose . a threat. to .the·. safety of both children 
and.adults. Ultimately, the facility will fail structural-
ly,· with potentially catastrophic impacts to. downstream 

·· lives and property. In fac,t; the most common reported cause 
of SWMF failure is a lack of adequate maintenance. 

Altllough sound .design and construction practice~ can mini.,. 
mize the required amount of S~F mairitenance,·they cannot 
eliminate it entirely.. · Some degree of facility maintenance 

. -Will always be necessary, and this effort will require a 
.·.19ng• term .co.mmitinent .·of time, ... money, .personnel, and equip-·· 

ment on th• pa~t ~f maintehanbe staffs and departinents~ 
~~cogni2ing th~ ~ital importance of SWMF maintenance, as 
well as the difficulties that are often encountered in 
providing it, this Chapter of the STORMWATER MANAGEMENT FA-
CILITY MAINTENANCE MANUAL presents procedures·that will pro-
mote_ thorough, effective,·and efficient maintenance opera-
tions. Specific objectives of this Chapter are: · 

*·To explain the .purpose and importance of SWMF mainten-
ance. 

* To provide an ovarview of a comprehensive SWMF 
maintenance program. 

* To describe various types of SWMF maintenance .. 

* To present recommended SWMF maintenance practices and 
procedures. 

* To emphasize the importance of a personal commitment 
to providing thorough and effective SWMF maintenance. · 

B. INTENDED READERS 

This Chapter of the STORHWATER.MANAGEMENT FACILITY MAlNTEN ... 
i\NCE MANUAL is intended primarily for: 

*.Maintenance.Person.nel, their Supervisors.and Direc-
tors, ·and others who have "hands on" responsibility for 
SWMF ·maintenance. · · · 

* Private Owners and Priblic Officials·will also gain 
valuable insight into the nature of required maintenance 
tasks, _ as well. as information useful for developing and 
def~nding.maintenance budgets, staffing and equipment 
requests. 
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~INTENAIICE'EQUIPMEN~ liNB P~eEr&ES 

* SWHF PlanneF~ ,, Designers., and• Re¥ieweaz:s shoul'.d' al·so 
:e i,ruj; tlJJ; $. · C:t:tapte,x:. :P,ene f:ic±aC:1 in se!VerqlL 1,ays:•• ln add:il--
tico.n· t;Q, o·l:):tai0:w·ng;s· y,aJi,tiabl'e ini7o:t"mart:;iQri: .reCla'rd'ing the ..• 
:J;i,fe cos:t,s; o,f .a prop.osed SWMF,, the·:¥' w:i:ll a.1:so. learn the'· 
Illarj,:n;t,enal:>.cCe.: a.e:t:iv;:i.t:i.e,s . ne.:rmaLly:r re.q:uilred a:t a f'ac ility 
a.l'lQl. t.he. eg;:&•lJ?Ill~•rntr .. ·. ne\e;e;:s,s,a;ry; t·o:, pe,r:fqrm1 it .. · .. · Thfs .. in--··. 
f.Q~m:a,t..i.911. :w;d;]l; e'nab,:Le, :them,· tro .sE:?liec;t. SWM1 s.ii,tes: and\ de-
~eiop S.'W·f4•I\1' d.es,i<,J,n,er thact: .. wi;JLL fac:iiiltatj:.e rather than 
:O,:i;ncl'e,:rr ma,int,enancer e_ff,orts:.. I . 1 · · • 

i 

€';. l'li\8$N~'11li1(l)B$'. II i 
. . : . i 

'ro· s,implify; o.u,i;:.: dsdis·c;u:s:s:ion o.f,' SJWMF1 ma•in1p'~nc;1.nce,, . pl:a'se, note• 
.tha•t ... tb.e, ·t:e;trr,Ill<. ~''.$t/Cl)l7:l[t~ate•r .. Manag;:,ment•• .• 1racJTity,"'. Joa:-· s~~)·. 
may ~epresent.. a, 1 d.~1::ention ,, ·. ret:,entio:n, ar1. fnriLtration fac,i;.L-
it}f~ $ach:, o,f' .. t'ijese: facility, t~pe.s· is .. definrd" belo:w,: 

~eten'bioJl:, Ba.~ilit,;y;::, .• A .. SWMF'' which temp.oba•r11y. fmp:ound1s :i:-un--
C)Jf and d.i;sc::h.arges, it' through a, h¥draullic: outlet struc.tu,re 
'\:;to, a· Q'.Q:Wn'.st:re•a~• c::onv,eyanc.e sys·tem., Wfii{le a ce:r,ta±n, amount 

. Qf out:fl"':tqw ~a.y> also;, o:ccur.·. via,. imf:(i.Ltration, throug;h the: su:r:-
:p .. ,o ... U.·• .. ·-... n.> d .. • .. ··.· .. :1···n····.·•.gf.·. s .•. · .. 0·1:·•·.··.:l ... ·•···.,.·.· ..... rS .• ·.·.··•U.•.•.·.c.b·:.· .... •. a .. ·m ..... ·.•.o .. u. · .:n.·;··.ts .. ::.• a ... · r ... e .... ; .. :· ··n·<.egJ:igi.··.~.1.· e. '.! ..... w·h.•. e. n.,. · ..•.. C0. m.,a.···.r .. ed., ·.t. ,.o.··.: tber q14tl,ere: s;t,ruptur.e,, dxscharg;e rat:e:s, and[. ar~, theref.or.e,, m:rt 
. c:9n~.i;,J.·e~·ect in. tp:ei fac::ility/ s. desig,n. . .. S1ri<;=f · ~> detent~:o:n fa,- · 

.. ·······.·.·.,.•.:········.; .. ::·\·]..1.··£·:·:.···~.·.···: .n ..... ~.·•.· .. =. n.p··.'·_.o·········.=.· ....... ·.:.· .. ·.·.~.d.·.· .... ~.s ... · .. J ... ·.;a• ... r·.·····;·;·1.-.n.···'··.·. "'.P. ··f··•·.·e.•.:f···.·.·.~iG .. ·.oBl·s··•¥·•··: .. ·· t.···· e .. · .m·.·P .. .. ·.-.•.r.·. a. r.•.1. 1. y. •·.: .l;i•· ·:. is:: · no~al:ly,: d:r;y: 
:J!n,f':i;l:t:xia:tiPn,, Facil:,it;y:. A SWM:F. which. tlmpora;ril~ impounds. 
l;':un:o:C'f'· anc;i>: d:i.:schsu::g.e;s; .it v:Jia: ihf:il.tr,at~on.

1
tnr,ough the, su,:r::-

rouT~diing, so.i.:t • . Whi'.Le. an ill•fii:ltratdol'b ~a;<?~lity ma¥ . arso: b:e 
~quc11.pge•d,\ w,J.:.th . an O:Utl::Jlet st.ru,ct.u.re, tto: . ~1i:scha'r'ge: impourrd'e:d 
:r.;:un.of'fc, such. dtischar~rr .is nor:ma~lY'. · rese~ye~·t for, '?verf'lo~r }!rrd 
<:>.·.··t·.· h.-.· .... ·.,.•e·.·•·r··.· e ... ·.ltl·····•.·.·.elt' .. g.:·•.e .... ·. n ... •···.···.·.c.·.• .... :.y· .. ·,, e.o ... n.•.·.d.·· .... ·.:1. t·1·o·n···S·.•··· .. • .. ~. 1·n· .. ·.·c·.:·e.,-_. a:ni·.•·11;1···, fu.. ftr~i~1·· .. •·.on f .. ·a···:c;il.7 .. ty·••·· 1mpo:unds r,t1nofff1 cmly; t·em:p.orar·rLy,,. it: 1s1 normarITy; d1:·y during., 
non.,.,,r,ctinf:ail> peri:'o.d:s,. . . . ·. . . . j . I 

·J,l.·.• .. ·•.e•.·.·.·.t ... ·.·•.e .. : ... n ... '···t•• .. ··,.i·'·•.·o ... ·.··· ... ·.n ... >. F.;a,e .... :1:•·.•· .. J: ... •.'.•.•.:c·t;·,y···:·.•.·.=.··.; ......... A··.···'· sw .. M····.·.·· ·F '. w.· h .. • i. cl:l .• , .. · .·s·. 0im1•·•,aLa•\rt. t. •.··. o: a· .. det.•·.·.e ... nti..o.• ... ·rr.: fraxoil.i;ty;,, tempo:t1a·r;i;l;,y .fmi:>-011ncH,;:. num:,:·fif'• a1n~:, disc.hatrge;s; i't,s, 
QJ.i,tfl .. ow:. tllro:u.g:h .. at. h:y:dra:ul:.i:c·'. struc.ture~, ,01 .. <if:d'ownstre1a1m cQn~· 
v,eya,nc·e:1 sys,te1m •........ U:n,J,;:i.~e,· a:.. de·temt.i,om :f?):.c:·i~:.t:t;F,.· ·lio.weyer1 a::, 
r,ett\enti.on, · .. :f:a,qi ;i:;:i;;~~' aJ.:.s,o ~~cJ.;ud'.e}S•\ . a .·pe0rlllarr~nt . imp a:u~dm~n·t 
a;nd:! tnei::e.f,ore,f 1.stc l'l:():"~.a~ltI.~,; wet',. eve1n lanrr1..n"':}0: na1,Y--·raJJnf,a:Ll 
P:e•r:J;Od$\'. St·orc1w :t:uno:.f/ft .1mf.l.a:w.s,;-,. ar:e, te•mp · i::ar:i:ll:~/ storeiL abQve 
tt,;,.ts pepn,a,ne.pt ~mpo:und,tnentt •. 

I 

While the a.ct:ua11 t·ime that a, SWMF:- perft> sci its des·ignr f.utrc""" 
t.ion is re·lativ:ely small, it must oe, co 1 stant1¥, ready to. do 
so.... This,;, .is;• due" to, tne .ra:nd.omaess:· a;ft railnfaJ.:L ev:ents an,d• 
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MAINTENANCE .EQUIPMENT. ANO PROCEDURES·· . . . .·. . . . . 

.the impracticality of inspecting the facility and performing 
the required maintenance immediately prior to.them. This 
clearly demonstrates the needto.have a SWMF fully opera-
tional at all times. The maintenance.required to accomplish 
this inust therefore be performed thoroughly and·on a regular 
basi,s, regardless of how often the facility is called upon 
for storinwatel:' manag1ament.. The secret to providing this 
level of. maintenance: 1 ies .. ir1 establ:Lshing and sustaining a 
comprehensive, .regularly.·schec:iuTect maintenanc::e progra1n . 

. The positive. aspects of a proP~rly, functioningSWMF are 
readily .. discernil::>le.. The· flood c:fo.ritrol and water quality 
benefits p·;rc:rvided J:>y ··SWMFs can certainly enhance· the 

'dowrie,;treain· s.tream. co.rr.idor, pS well ... as. the overall quality 
o.f .Tife in. the local .. commµnity. SWl-f;F's can aiso permit the 

·• contJntied litiliz~tioli.. of property in ··the•.·.community by ccfo.:.. 
t.rollJng ·.· the. adverse eriviron:rnental· impacts. of such activity.· .... 
However, along:. witfr their benefits,' several negative aspects . 
()f . SWMF$' can also be: eneount,¢.red. •. The yery. nature . of a SWMF .· 
raises certain health/ sa:fe:ty, and aesthetic concerns.; and. a. 

·.··.·•ii?k{{~; I~f 1§1!{~{ t ?:;;]!lei!Z~~r?~:s\~rEt;i 
. ' ' 

< ·. dome$tid cinimals .is •the: greatest~ ... Unfortunately, as can b.e .. 
· s.eeri, :tll~se a.t,e~ the yery same ·:area'S v1here .most SWMFs are•. 

· .. cqristructed. CAJf ~oSlquitoes; have .. four stages. of development 
"".'. egg; l.arva, .J;>tipa, and adulJ:~ .The .adult female lays h¢r ~- I 
sf:reani bf acc1,1muiated trash' an~ deb:r:is; ·. and even within dis"."'· ·. 

·. q.a:c-d~~ .. ;tires,._ carts,;, ~i}4 ·. crt:h:~.r. qp$n Containers. . 

j: 

· .. then· ~rtrerge a:s fl.yin9", adlilt mosqµitoes •.. It_ i.s possible for .·. 

· · ·. gif ~iff 5\:jf :f 111:~l~jt\liJ\]!f r~~:1~1:1!1! ! . 
. mqsqultoes. numfie,z7·1ng. upward.$' ot·· several· hundred '.can··•be .. bred 

... ··~;~t,.!tJi-n;{s~tt;m:~: .. ·~6£!~ii~0i~~'•·•;~:~t€!\)::::ln~····s.tag~· 

ilA:tNT ;..;;.;, ·. 
··'.•-· 
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.te~,tin;;L~µ,.e,f,3 .hJ~Jv:,e JJ,e:en ;.:¢le;v;.e'l·c.iped Jo,y ,:th:e :v:~r~,ous $tat,e. ,.a.nd 

:l:=11i1\w::;~~1ff:~®;~~!. ~.·'~~~? 
,.g:J);,elilt,e::r. ,~ens:e ··:t.o,;p;t:e~J:mt .:t,he ·cC::re:at;ion.to! a f1llo.s:guit:o b:r,eed:±ng ·.~::i~~;;;i~~;::r1s~J5iJ~i!: 
1 
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perform. Pride in lNOrJcntanshlp in one location can often 
translate into more effective andproduC:tive work at anoth-
er. 

• • • • • • • I 

. . . . . . . . 

E. -- COMP~NSIVE ~WMF Ml\.IHTENANGE - •--~ -OVERVIEW--

We hav·e now estahlisheci that maint~nance plctys ct yitai role --
in the safe arid -effective operatiqn of --- s_WMFs. - -• But when. Is 

_ that maintenance hec·~ssary.? · What a:re the:· specific 
mairit:·ena:nce tasks that are required? --.- How __ f~equently should 

-- -~i.~rr~;- Pi1fA~~~~ti~:ii:F~_mts tua:r;u:0r; :::2-r::~:e~!:-:1--- ___ --
specif id ma-intenance ·procedµres and -r~quireine'llts must be · -

. !~:;~}?21:~~~!"! i!;rm~e(;?rif it::!\iE:s.i~~e:i;&t 

*_-Providing adeqU~.te -_f~ndtr1g, staffitig#' kql:lipment, ang ----
m~te:r.i,als~ · - - -- · -

. f la"l,;o;;:i,::1!:r:1.~i~~r~a intenan~.. Pt:oPidµr es .. · an9. 

·" Condacting SjiMF irispectiPns tp .~E!ternilrie both the ne~d \ 
for aiid eff:~ctiv-eness of inaintenanee w:ork~ _ _ 

.·. :,,i!j_!!ig i~re~is ~ird in,;tl'q~t.ion to m~.;ritenance per'- · 

* ·conduc::til)(l periodic p:rogram-reviews 'arid evaluations to 
_- __ determirie __ -__ the ,oyerall ef;fective:ness of :the_ maintenance 

program and :the nee_d for revised or--•- a-ddltional 
_ faaiptenance procedures, pe:rsonnel'' .and equipment. --

.. t::~fJc1i ti~£~~fPJ:[fn':,;'t~ijiP all~ a Conlmitmellt to 



A discussion of these program requirements! is presented be-
low. i 

i 

Before any s:ucces,s'ful SWMF maintenancJ p:iogram can be in--
it i ated, there must be adequate funding to provide the 
necessary personnel, equipment, and matdria:ls. Without such 
funding, the·re is little likelihood thiat the required 
maintenance will be performed. The commitment to adequate 
funding of BWMF maintenance should be ~adei during the early 
planning stages o,f a facility maintenande program. once the 

. ... .·. . . . I . :, program has begun, a lack of adequate fund;ing and human and 
material resources will quickly compound a:n already serious 
program deficiency. In addition, the tim~, money, .and ef-
fort that was invested in the planning ,I dejsign, review, and 
construction of a SWMF will be wasted ifi t]ie funding for its 
maintenance is not adequate to keep the 1 fac;ility functioning 
as intended . , I 

. ' I 

Funding considera:tions must .include; staffing, equipment, 
and material needs; facilities for stlorcwe of materials; 
storage, maintenance, and replacement of equipment; training 
costs; administrative costs; disposa+ cpsts; and permit 
fees. Seasonal effects and long term cap~tal improvements 
should also be considered. Finally, a' method of securing 
em.·era.~.'. enc.y. appro.· pri.at·•·.ions t. o deal···· w.ith l·.un ... ·. f.• ore seen.· ... prohlems should be developed. Information regarding typical 
maintenance costs and recommended finanping sources and 
practices are presented in Chapter ·1' ix i -- . Cost Data and 
Financing Techniques. ; 

A comprehensive SWMF :maintenance progam/will include two 
basic types of maintenance procedures. 1 Ttjey are Functional 
Maintenance, which is required·tb insure the safe and effec-
tive operation of a SWMF, and Aesthetic Maintenance, which 
is necessary to maintain the visual ~pp~al and aesthetic 
quality of the facility. Functional Maintenance can be fur-
ther divided into two·. types:<.Preventative and corrective. 
It is important .. to note that a suc:ce~sful Functional 
Maintenance program will empha5ize regularly scheduled pre---
ventative mai11tenance over emergendy-based corrective 
maintenance. ·· rt wi11· also. incorporate iest.hetic Maintenance 

. ·_ • '' ' •·.: . ' - .. ' ' ', ' _._ . . ',, '• . . . '- • ! . ' . . ' • procedures into its preventative efforts .. 1.n ord.er to achieve 
a balanced, cost effective progr·am~ R~coltds should be kept 
of the maintenance procedures requested 1 and performed at 

, , . . . . . .·. . . • . ·. • ... ·.·· .. · •.. I • . • . each •facility. A compTete di.scuss1on o:f the different 
types of maintenance procedures.is p:Jes~nted below in F. 
SWMF MAINTENANCE PROCEDURES. Typical for~s are included in 
G. TABI£S, CHECKLISTS, AND LOGS. 

1 

In addition to the actual maintenance pJoc~dures, a SWMF in..-
spection program should be. initiated .. ·.$uch a progpam should 
determine.the various maintenance needs atl·SWMFs as well as 
evaluate the qua•lity and e.ffectiveness of the maintenance 
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MAINTENANCE EQUIPMENT AND PROCEDURES 

being performed. The extent . and.· frequency of· inspections 
will vary with the type and size of facility. . However, in 
general, a formal facility inspection should be performed on 
a regular basis every six months .as well as after a major 
storm event. Informal inspections should be conducted dur-
ing every vis.it to a. SWMF by maintenance personnel and, . if 
possible, prior to.the predicted occurrence of a major 
storm. Examples of a SWMF Inspection Checklist and Log are 
presented in .G. TABLES,·. CHEC:KLISTS, AND LOGS. 

Once. they are completed/maintenance .. and inspection logs 
she>Uldilqtsi1nply.befil,edaway. They shouldbeperiodical--
ly review~d, on a systematic basis to determine the effec-
tiveness of the overall maintenance program. Such a review 
c:an help to establish revfsed schedules and .Proce4ures ·.·that 
will more . effectively utilize. the maintenc1nce. program' S 
resources. . .. A. review Qf malnt~nanc:e and inspect:ion .• records 
can also help ident-ifymai:ntenance problems/that.are .the 
result of poor SWM:F plannin9, design, or construction ... This . 
informat:i:pn ghou;d then be convered t:o .the people or agen--
ciep responsible for thes:e apt>ects Qf SWMFs in order that . 
app:ropria te measur.es ...... can be.·develqped· .. ·andimplemented. 
Fincilly, .. tbe .. :records.·.should. be reviewed .. periodically to 

. determine if the maintenance program requires any additional 
person11el, equipm.ent, o:r materlc:t]_S. > Such a .. review is best 

· performed immediately prior to tp.e preparat,±011 Of. the pro-
gram' i; 11ext f iscaJ. budget. · · · 

TO pptimiz~ their ... performance, maintenance .. personnel should 
··be. knowledg~ahle of the. purpose·.•• and operation >of• a SWMF. J:n 
addition, they should be fully a,wai-e. of the iinportance of 
facility maintenance ... and th~ consequences.< of ... its neglect. 
Since they are normally . the mqs .. t frequent visitors to a SWM:F 
stte, -these J>eopl~ are ·.best suited .... logisticc:tlly to evaluate .... 
the condition an,d .. 111ai,ntenance needs of .. a facility. A SUG"'.'. 
cessful .•.. svlMF mainte11ance. PX;Ogram ..•.. will inclucle c9mprehensive · 
training of .maintenance personnel in·· th~se· a:reas to guaran-. 
tee that they are<also best. suited technically. A training 
or· instruc~io11 pre>grani.should. include .. maintenance. and.·· in,-
specticm tec::fmiques I proper record kel=ping, . permit. and other 
legal.·. :t"equireinent.s, .. and·. stormwater. managementifundamentals. 
As stated <ib9v:ef. I)artic.ular .. attention. should be. gi~en, .· to the 
pu:r.-pose and. operation pf a ·sWMF, the imp9.rtance of thorough 
SWMF maintenance, and the health' safety, and other con-

. sequences of maint.enance neglect. · 

A commitment to high performance standards and. personal 
pride in workmans:llip are. two intangibles that can.have a 
powe:r:ful, positive affect on·swMF mai11tenance quality and· 
productivity. The commitment to providing .. thorough and ef..; 
fec:tive SWMF.··maintenance. must· come. Jrom· tbe -top down .... If 
SWMF' maintenanc~ .. is not imp():r-tant to· the .. mai11tenc1nce direc-
tor, it will not be important to the field personneT. Con"'.'. 
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MAINTENANCE EQUIPMENT AND ·PROCEDURES·· 

. · Preventative _Maintenance: .. Functional Maintenance procedures 
·that are required to.maintain a SWMF's intended operation 
and safe condition by preventing the.occurrence of problems 

.and malfunctions .. To be effective, Preventative Maintenance 
should be performed on a regularly scheduled basis and in-
cludes s_uch routine proceciures as grass cutting and fertil-
izing, silt and debris removal, and upkeep of moving parts. 
s:i:nce it is perform.ad on a regular basis; Preventative 
xa.lntenanc~_is •impler t~ schedule and bridgat for and,· 

·· ult;i.mately,- is · easier and 1$ss · expensive · to perform than 
: corrective· Maintenance. • .. · · · -.· .· · · ·. . . ·· ·. · · _ · ·· ·· .·. · 

corrective Haintfanance: ·-... Functional ,Maintenance procedures 
that• are required to c'orrect: a probl,e~ or malfunction at· a 

.. SWMF and,to rest:o::r~> the facil.;ity's intended operation an-d. 
saf€! condition ... Based Upon the severity of the probleltl, .· 
cori:ective, Ma:i.ntena11C:Ef must be· performed: on an as-needed or 

.. emergen.cy·basis anciincludes· sucn _procedures ·as structura.l 
ltepairs, mosquito Control, ~nd re~toration of vege:t~ted and 
n<:>n:Vegetated. li:t1irig'SJ. ··. By its nature., corrective. :t;iaintenance .• !!:[f !l\itJ::~1~:11;:~;1:.;JEJeCr: :::g:x;!n1iv~I)fb . 

, .· ·.··:Ifift0eritrite\er~~t&:[is:O.~~!ti;r~~:g~ii!:[1\~t!pJ:ic~:1!¥[oi:ii 
>t.ypesof S~Fs: (s~e ·.facility definitions ih C;. above). The 
· pr:ocedures, whicJ:f ar,e presented under the h~ading.s Of Pre-

.·· .· v~frt:ati°Ve, Corrective;· and. Aesthetic MainterianC:::e, •-should be 
.. · p:a,r-t,· of any comp;reh,ensive . SWMF maintenanC·e program. In ad-
dition, :the P:tim:~ry_ emph;;iSis of, such a maintenance program 

.. ·_ ll\ll!St be on, Pr~v~trtiative rathet. than CC)rrective Maintenance. 
· - :'l.'he<·gq~l of the maint:enance prt>gram sttould _be to provide· a 

-., :.~6;f:~:;::lya~~1i1~::eir:x;n:o:t~~t±~:~:;i~::;:nJe0• minimize 
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i.. :t;1Bas1s .ootti11g · ·. · · · · . · · . · I .· .· I 

.~ .. r:eguLa·rly :s,rctt:i1e"d'til:ea. ;p,r.crgra:m .. of m:ow~Ilg) · and. t.rimmi"FlCJ .. of 
g,rasi$ a·t .SWMF;s d'uri;ng the growing . .si·easom wf:1.1 h,elp t:o 

Jm.a'i:~t:1aitcn·;,a t;i.glitll.w kini't·•·turf, a:nd·wiil Ja1~;0 help to prev·ent 
fi,Lsea~fes' ·· pes·t·s an·d the •... licrrtrurs~on .. ·of I we~ds ····· .... The .actual 
,m0wl~g·.·. re1quii'}'."ell\ertt·s ..... co:f ...• (a\n •. ,a-;rea. ·;S'hould ... •b1 ·tall,or,ea .. ·to .·t.1hie 

?;!ff! ;:;\,~;!.i'"';~ 3!-:'laRt,~~~a~nin~':i1~ ::r!~= 
li9w~ra :to\. '9'rc5w •tmO:t'·Ea ·tih.cln .1 Jto ;2 j;nccbes :between . cuttings. . Al-
,i~~:~;j;~- t:'.h,e . g:~~, !~o v2)r•o:9 ~~p!.e -~~a:Tl thi·s la~t~nt prit.~r ~o ~ut-
'tJ.!19 .... ~~-~ar •:re1:3u.; t .. ,J::•n damage __ to ·the· ,g:faS~ ,g,ro~rng .po111,ts. 

. ,,a:l"l<i l 1J1nftlt 1t:s ;cc;,nt11)l\l'U-ed healthy growt~ • : 1.Agenc JJes such •~:rs 
'~11:e. l'~'call. ... ·.'~'.@ili ,:Catise·~ati('J11.;01,stri"ct ·cp•an.i :p:rovid:e.··.v,al,uc11bl'e 
4>Wt$~tt~e lb t~il,lng "{'t~m lUQ~int rti,cein$IltS. 

·. lGi'<a:ss ".MaitiitE:1fla'.HCe ·. . .. · .. · 1 ! · . . . 

;'!t~~·s_~~ ... ~;:e~rs; •'*,:!,u~:;ne ,·•~·~r:i,o~i·c,t~tti)L~:zlngJ, •,de:-"t.hatc.hing . ,and 
.... ,so1.l .,c9l'ldrta:on.1n~ in order•·tQ ma12nt;a1n ihe9-ltb_y. 9row!h,... ~d-··. · 
· ,cl.i'~.iona.il-y; p"l:\t,v.i.:s.ico:t1s· sho,u1d be ·.·,ma:dl, to re-seed and. re-.· ..•. ~:?.:1:n,1::~~~tr1;~f~0f~:fa,!'~··.:;~~6:11:~m6til!,et}i· .••. sl1 e:J:;:;;e:0 i:~:a.::; ·· 

'~:b:'Et (~:t,:ca.; Soil: pons,ierv-att·on. Di,s't:,ric•t can··. provide valuabl'e 
a:ssi,st'anee din :estalbJli'Sh;in:g a: s11it:able g 1as~ ... ,niaintenanc::e .pro ... 

· <:f.r•ai'lh l 

. . 

['l\te,e::s, .·•· .. ·',Shiti\1:~::s, ... 'i:t<p,d .. '<:grou,n't:i . t:over ·re;qUire , peri·odi'C·· 
··tma.i,r(t:'e,tia.~¢e, .. )'i1lpl:µ"~:rti1;g ·f~rt:i:J..±;z,j;ty~, · .. :pr·. nipg t and· pe:st C 1on-;:::·11,::~~r:ri.'t~o:::::a~ifo~h~~i~~ir::i11 b't ·~ie:~!1:t::~: ~: 
establisllcing aip~eventative .maintenancejp~bgnam. 

and1D~sp0sal af 1~r<ash ana·0etr1s 

·!A regu]:arly s~hettul/etl p.rogr;am ·o·t "d'elbrls .knd trash remoMal 
'from .SWMFs :wi;Ll retiuce the ch·a:rn:rn ·o:ft cait1,e·t structures, 
"trash rack·s 'a.~d o}t:tfer ·c·omp.on,ent.s 'be'<=;o,. ing ·clogged and in-
OJ?erabl'e 6.urrng s·torm e'.\rents. . •~tld1t,1onal.1y, remov;:al O'f 

·•:triasn.·. ?{'ltd··.··· tiebr;is·. "will .. ,prevent .•.,pq,sSi'bl·e! .d,aJnrage •. ·:to .··. V'e.gietated 
1areas :,an'd.eJl."lllii'n,ate "p:otential :m·qsqui't'o ·b~'e,enirrg ... habitats .. 

· . Di's:p:osal of debr1"S ,and tra,s"h 'ID:tlS:t coifiply with all .local, 
:cpu:1Jt¥f, .'stat-~ ,i ~::ntt :~e:ctera.l v1a:s-t::e fl!ow·::l'.?'Piitrol r,eguLatio1;1s o 

Q11J:y :isurtable•. /dr~pt):sal a,,::i¢L r:ecyc,lirig . s 11t-es shoµld .. · be util-
·<tzed~· ... · .. • Ng~n;c~e$.·•·•such. ?as the ·:·ni,:vtsh1n .... ··Of Sd>l.id Waste Ma:ni:\ge-

. ,ntent :o·f ·• the Neiw ::;:r,er;sey D'epart:nrent. of . '.nvilronmenta:l Pro"t•ec.,.. , ... ··· ..... ·.. . ·' . >I ' , ·•·· .. · .... •.·. •. '·· ., ......... ·. . . ·. l . , ..... ·. . . •.. . ' 
i ' 
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MAINTENANCE EQUIPMENT AND .• PROCEDURES 

tion should be co:ntactedfor information on disposal regula-
tions. 

' ' 

5. Sediment Removal and Di$posal 

Accumulated sediment ~hould be removed before it threatens·· 
the operation or storage volume. of a SWMF. Disposal.of.sed-
iment must c:omply .with. all .local,·· county, state, and federal 
regulations. Only suitable· dispos.al. sites should be util-
ized. The sediment ~emoval pr6tjram in itifiltratfon 
facilitie$ must also include provisions for monitoring the 
porosity of the sub;..;base, and replacement or Qleansi.ng, of 
the pervious materials as necessary~· Agencies such as the 
Division of Solid. Waste Mc:inagetnent of the New. Jersey Depart- · 
ment ·of. Environm.ental Prqtection sho:uld be contacted · for ·. in,.;. . 
formation .. on disposaT regulations. 

6. Mechanical Components .· 

SWMF c:ompo:nents, such .as valves·, SlUic:e gates, pumps, fence 
gates, locJcs, · and access hatches, shbu'la.d remain functional 
at all times.·.·. Reg\11ar1y sc::hedµ·led Jnaintenance should be 
performed•inaccordance with the manufacturers' recommenda~ 
tions. Addi ti.anally;: all mechanic~i components should be 
operated at least .onc.e every three month$ to assure tfrei:r;-
·continued performance. . . . . 

7 .•. Eliminatipn Of Potential Mosquito Breeding Habitats· 

The, most ~ffective • mQ~quito,;,control program is one that 
eiiminates potential .l:>reeding h~bitats .. · .Almost any stagnant 

.. pool .. of Water c.a.n be attract:iv•e .· to mos:quitoes, and the. 

· !!f J:i%\$;s~ii1(~~;~;~:t~H::if ti~!I~t:otdiitn}::;~ .. 
. ).09a.•tl.orfs. , fo:r inosqui to breeding. A ma int~nal)Ce program . 

. . . d:ed,icated: to eJindnating poterit:i,.aL breeding areas · is 
certainly '..p,ret'e:rable to. controlling the health ·and nuisance 

· effeits .o:f.., :flying mosquitoes~ 'i:'he local Mosquito . Control . ~~i[}f:f !f :t:aJ.4lu.ahle··•.informa~i.on···on; •. establishing 

.c) · .· i),li1~f lrli!~tgi{;lf ttli~t:,;ME~f ~~~!{£{1I; 
.. MAl~T .:~.:11 .. 



' .. . .. .. . . . ; . ~•· ·'• . "' .: . . •, ' . -•·: . . . -• .. - . ' . ·, . . .. '' : Jl1a,r .. ;;ba,,s:1;,s~. · ·The 1t~:r:y ·,"tJ;::aDrtec·t~o.n ;;o;f 'an l!ntb•aLa,n:ee · '11:.11 "b:he ,~:c;;~;y:~;b~-,·:a~n ·:17r,e~,e~t: tfupr~ ~·e·r:dt~lis: pro: le_ ;s· 'fe,~io~ \0C:c~1:":r,~;;,~.~ 
A.ed1Jt•l:'.onal. ,.J:n\'ftl>',nmat!liDJl ,an ;p;and unar,i,nten ·nc ,can <be :obtained :¢bir,o:u,ii-age~c~; ·.,~,ueh ,as tUie ,itt.,S •. ,f'i:~h: > nd"IWifldLi~;e se~:t~~-

f$o,. :~a~pe~lt.fuo_n • • . . . . . . . . . .·.· . ' . ·. . . 

iaeg~u'L:ar1¥ .. •,s·:¢:b;e:a,m)le:d· Jinspe:ctd:ions .·'::of . th,e ;;ft. ;cil,.:is1ty·· .;S:J,1;oul,d.··)'1\,~ 

11'~ .( .. . . ·•· .... ·.· .. ·· .. •.·.· ·. . . •··· ··• . . . . 
nd .. inS:pecti.ons pro-•·. 

· ,,:rout.x.n-e J3a,s1s.:1fo<"co·r:zr.e.ct p,roblems~-o•r .ma .. fu ctions .. a:r1d to ·t\e-

, 
·1 
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MAINTENANCE EQUIPMENT. AND PROCEDURES 

1. Remova1 of Debris and Sediment 

Sediment, debris and tra.sh which threatens the discharge ca-
pacity of a SWMF should be removed immediately and properly 
disposed of in a timely mahner. Equipment and personnel 
must be available to perform the removal work on short 
notice. The lack of an available disposal site should not. 
delay the removal of.trash, debris, and sediment. Temporary 
disposal sites should be utilized if.necessary. 

2c. ~tructural Repairs 

Structural damage to outlet and inlet struc;:tures, trash 
racks, and headwalls from vandalism, flood events, or other 
causes must be repaired p:i:omptly. · Eq\lipment, materials and 
personnel must be.available tO perform these repairs on 
short r1otice. The immediacy of.the repairs will depend upon 
the nature of the damage and . its eff.ects on the safety and 
operation of the facility. The analysis .of structural 
damage a.nd the design and :performance of structural repairs 
should only be undertaken by qualified personnel. 

3. Dam, Embankment, and Slope Repair~ 

Damage to dams 1 embankment:$, and side5lopes must·be 
repaired.promptly .. Thisdamage Gan be.the result of.rain or 

· flood events[ vandalism, animals, vehicles, or neglect. 
Typical problems include .·settlement' scouring' cracking' 
sloughing, seepage,. and rutting. ·. Equipment, materials and 
personnel must ~e ~vailable to perform these repairs on 
short notice. 'l'he immediacy.qfthe repairs.will.depend upon 

. "the nature. of the damage and its effects on the safety and 
operation of the fq.(jility. ·. The analysis of damage and the 
design ·.and·· performance> of .... geotechnical repairs ·· should only 
be µndertaken by qµalified personnel. · · 

4~ Dewatering 

It may be necessa.ry to remove ponded water from within a · 
matfunctioning SWMF. · .. Tl1.i5 ·ponding may be. the result. of a 
blo.c.ked principal· outlet (detention fac:ility) , .. inoperable 
low level outlet (retention facility), ·1oss .of infiltration 
ca:pacit.y {in.filt:r.-a"t.Ion facility), or poor bottom drainage. 

• Portable ptunps may be necessary to remove the ponded water 
·temporarily until a permanent solµtioncanbe implemented. 

13 
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MAINTENANCE EQUIPMENT AND PROCEDURES . 

shoul.d be completely removed from dams and embankments to 
prevent their dest~bilization and the creation of seepage 
routes. Roots should also be completely removed to prevent 
their decomposition within the dam or embankment. Root 
voids and burrows should be plugged by.fillingwith material 
similar to the existing material, and capped just below 
grade with stone, concrete or other material. If plugging 
of the burrows does not discourage the animals from return-

. ing, further measures should be taken to either remove the 
animal population or to make critical areas of the facility 
unattractive to them. · 

10. snow and Ice Removal . . . . ' . ' : ' . ' . 

. . . . '• . 

Accumulations of snow.and ice.can threaten the functioning 
of a SWMF, partiqularly at inlets, outlets, and emergency 
spillways. Providing the equipment, materials and personnel 

·to monitor and remove snow.and ice from these critical .areas 
is necessary to assure<the continued functioning of the fa:--
cility during the winter months~ · 

AESTHETlCMAINTENANCE PROCEDURES 

~e:sthetic 1-faintenancef ~Ithougfrnot required to keep a SWMF. 
operational, .'Will mciintain thevisual appeal .of a facility 
and will bene.f it everyone witfiin the local community. This 
ts particularly tr.ue forthose SWMFs that are also used by 
members of. the c9mmunlty for athle.tic and recreational pur-
poses .. ·. Aesthetic Maintenance: can also reduce the amount of 
required. Preventative and Corrective. Maintenance. A com-
parison of Aesthetic and Preventative Matntemance procedures 
reveals. how botl:l can readily be: combined· into an overall· 
SWMF maintenance program • 

. 1. · Graffiti.. Relllo:val 

The tfmely remov~l of this obvious eyescn:·e will restore the 
aeE>tlietic quality of. a SWMP •. · R~moyar ca.n be· accomplished by. 
paintin.g .· or oth~rwise. c,overing Lt, or r~moying it with 
scrapers, .s9lventf; o:r- cleanserf;. •· ·.· T;imely removal is . impor-
ta11t to dtsco\rrage further graffiti clnd. other .acts. of 
vandalism. · · · 

. 2 . · Grass Trimming 
. . 

Although time consuming i trimming Of grass edg.es . around 
struqtures.and fenc1as<will.providefor a<neat and attractive 
appearance of the.facility. · 
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.MAINTENANCE EQUIPMENT AND PROCEDURES 

TA13LE! 4.,.-1 

·N.J. DEPARTMENT OF ENVIRONMENTAL PROTECTION 

STORMWATER.MAWAGEMENT FACI;LITY ~INTENANCE MANUAL 
.· ._... . .. . 

-- : - ·:_ ' . ·- ci: :.:--:-~~- ·., -~·. ' . '··: ' -.. ' -- :··- ', .. ' -~------ . '' - . 

sUMMARioFMAINT:ENANC:E PROCEDURES 
·. -.- _·· - __ .- ·. ::_·, _· ·._._ ... ,·.·= ·, _-_, ••' -·-.: .. _· .. -,. ,··· 

,--_.•,_ •_• •.•,:.,_•_·:• •• •• •, /'O,·, • •~--•, ,.00.-.-~- ·, • •, _ C -- W -.-•- .•• : • --- ' 

I . 

Gra$$ .. Cut.ting 
GrassMaintena.hc::e• 
Vegetative Cover 
Relilova.l andD1sp6.§al of··.·T:tash 

.. sediment Rem<:>valan~ pisposal · 
·~echanica1 (2omponents .·. · .. · .. 

· EJimiriation oJ Mosqui"to 
Pono..Maintenance · 
Inspectfoh 

.. Repe>rtir1g 

Removal of D.ebris and 
structtir?tlRepairs 

.Dam,Embank:ment, and Slope Repai:rs 
Dewa,teri:rig •···•·•· •. · .... ·. · · 
Pond Maintenance 
Extermination of 

·Erosion>RepaJr 
Fence····.Repai.r· .·· 
Elintinatio~ qf Trees; , .· ... · .· .·· Burrows 
snow andTceRetnoval 

ETIC.MAINTE ·-. ,:· .. ·,· ,·,· .-· ', ' ',.· ',,- . 

. Graffiti Removal 
Grass Trimming· 
control of Weeds 
Details 
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MAINTENANCE EQUIPMENT AND PROCEDURES 

TABLE 4-2 (CONTINUED) 

D. DEBRIS, TRASH, AND SEDIMENT REMOVAL EQUIPMENT 

1. Loader 
2. Backhoe 
3. Grader 

E. MISCELLANEOUS EQUIPMENT 

1. Shovels 
2. · Rakes 
3. Picks 
4. Wheel Barrows 
5·~ Fence Repair Tools 
6. Painting:Equipment 
7. Gloves· 
8. standard Mechanics Tools 
9. Tools for Maintenance of Equipment 

10. Office space 
11. Office Equipment 
12 .• Telephones 
13 • Safety Equipment ·. 
14. Tools for concrete Work (Mixers, Form Materials, etc.) 
15. Welding Equipment (for Repair of Trash Racks, etc!) 

. F. MATERIALS. 

1. Topsoil 
2. Fill 
3. Seed 
4. soil Amenities(Fertilizer,. Lime, etc:.) 
5. Chemical::; (Pesticides, Herbicides, etc.) 
6•. Mulch· 
7.Paint 
8. Paint Removers. (for Graffiti) 
9~ Spare Parts for Equipment. 

10. Oil and Grease for Equipment cmd SWMF components 
11. con.Crete 
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--SWM Maintenance Ust -_ --- Tabf_e,44 Page 1 of 3 
- - -

· Maint~nance Work. Order-_anct Checklist 
. -for 

-· · _ Ste>Jmwater J\,1ar1agement Facilities 

NameotFacility: _______ --';--~--"'-----,-----'--'-------------------....._ 
l-oc~tion: ---------------,........--~----------Cr w-: -

. -Equip~ent: 

-- -·W~~th~r: ••-·- ------'----'------'-----'---'-----.--. 

Work Started: · date-'-----'------
_Work.Completea:· date.._.--'-----

-_ Total Manhour$ of Worl<: 

'·> . .:.:· 
Items - Items 

.Wc,rl<ltem. ~,ufr~ ·. /:~nE! -· ·. Comments an~S~i~I Instruction$ 

time -----
time ____ 

j . -
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SWM Maintenance List 
Work Item 

6. Mechanical Components 
A. -Valves 
B. Sluice Gates 
C. Pumps 
D. Fence Gates 
E . Locks 

.. 

F. Access Hatches 
G. Other: 

'· 

Items 
Required 

Items · 
Done Page 2 of 3 

Comments and Special Instructions 

---· 

-------

.· 

.._ 

7. Elimination of Potential Mosquito Breeding Habitats 

8. Pond Maintenance 
· A, Aeration E ui ment 
B. Debris & Trash Removal 
C. Weed Removal 
D. Other: 

9. Other Preventative Maintenance 

I C. 

Work Item 

1. Removal of Debris & Sediment 

. 2. Structural Repairs 

11· 1 

(. B .... Corrective Maintenance ·) 

. Items 
· Required 

. 

I 

Items 
Done 

Location, Comments an_d Special Instructions 

3,._Dam, Embankment &Slo.pe REipairs 1 .... .,,_......,..-....... ----......... ----------.....,..--------------------------------~ 

l 

I 
. 9, Elimination ofTrees, Brush, Roots & ·. · ·1 .I· . I 

Animal Bµrfows · · ... -----~------------------------.....,.....,_.....,....--------------.....J. 
·.._I ~I --,--,..1 __,· --------------------------------,..:...;..._---'--__.I 

··•··.._I• ______._._l -------'-------------------------------' 



/~---\ 
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s·wM Maintenance List Page 3 of 3 

0 · · (. C, Aesthetic Maintenance •· J 
Items Items 
Required Done 

Work Item . Location & Comments 

1. Graffiti Removal. I I I I 
I I· r 2. Grass Trimming .. 

.. 

3. Weeding l I I I 
4. Other: I •l•··· .. l I 

0 Remarks (Refer to ltemNq:, If Applicable): • 
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SWM Maintenance Log Table4-4 

Maintenance Log 
for 

Stormwater Management Facilities 

Page 1 ol 3 

Name Of Facility_:_------------,-------,---------------~---

Location: ----'----'-----'-------'------'--'---~-----------------------

( A; Preventative Maintenance · J 

Date: .__! _ _.__! -----,-..a..-..;___._,..,...--.,.-,.;..-.-_______._l __..__,......._I_·______._!_·_____...___...._________. 
Work Item 





. , · SWM Maintemli'!ce Log . Pag~ 2 of 3 

6. Mechanical Components · 

0 
A .. Valves.· I· 

B. Sluice Gates 
C. Pumps . 

D'. Fence Gates 
E.•Locks 
F. Access Haiches · 
G. Other:.• 

. . : . 

7. Elimination of Pote~tial MosqultQ B~eeding Habitats · 

l .J 
8, Pond Maintenance 

. A. Aeration Equipment -
B. Qebris & Trash Rernoval .. 

. C. Weed Remo't'al .· •. 
·. D. Other: 

. ·. ,.... .·-- ·.. . , ... · .. · •-F~~ .. u.m .... 

. C. I I I I I I I I I I I 
· .. work.Item 

( •. B, :- Corrective Maintenance .) ; . 
' . . . . ) . . ' . .:·,: .. :. '. 

l. Rem~vai of Debris & Sedlmenf ·.· 
- . . ·- . . 

1: .. · ·1··. I J •·· ••·· .. · J< ·· 2.·. Structural Repairs ·. 
·. . : . . . .-· ··. ' . 

3. Dam, Eml>ankment &. Slope Rep,lrs .. ··•· 

. . . ·.. . 

.· 6. ¢b~troi ~f ;~ultoes .' 

l . I.·· 

T .·• .... · 1 · 
. ' 

l ·f 

· : 1 · ·. . : I: · . I 
...• (•·.. I.•• .. ·.··•··•. >l 

I 
l 

., · .J·· ··.··. r <r · .. L., l···· :., •....... ·J 
····· .. 1··· .. ···.••t:·•····1.·.· ... ··.l·.·· 1.··· ·. ·r.•·· .. 1· 

. s ·. , r r < r 1 :Ji · · · · 1 • 

1 ··. · l ··. ·.··. l: 
: . . . ·y, .. •_, ·: 

·.· .. l · >:_r==zi· 

.,. 

8>Fence Repair . · .. · 1 < J 
;~~r:::eeo,srush.~~' V J· 

t·· l .. 1•·· r ······1·•······ .···.:i 1.· 1 .. ··•.•r.·· 
J .... ···•.·t···· .· ... -. ·.-.. , .•. -... ·. · ... ·,.·. · ....... , ... :· .. · •. · -2.,_··. :. ·t ·1 · 
- - - - . '-~ 

t . - r ·· l · l · · . I I · ' :l l 
"·.·i···.··.. . ... ; ...... · 





SWM Maintenance tog Page 3 of 3 

( C. · Aesthetic Maintenance ) 

Work Item 

1. Graffiti Removal 1 · . I I I I 
I l I I I 
l I I I I I I I I 
r I I I I I I I I I 





SWM Inspection List 

Table 4-5 

Inspection Checklist 
for 

Stormwater Management Facilities 

Page 1 of 3 

Name of Facility:~-------------~------------"---------------
Location: ________ ~-~~--------------- Date: _______ _ 

Weather: 

Facility Item O.K.1 Routine2 Urgent3 Comments4 

1. Embankments and Side s lopes · .. 
·, 

A. Vegetation 
B. Lininos ·, 

C. Erosion 
D. Settlement ,, ,· 

E. Sloughing ' 

F. Trash and Debris 
G .. Seepage. 
H. Aesthetics .· 

,· 

I. Other: 
·.·.· 

2. Bottoms (Detention and Infiltration) .· .•· .· ', 

; 

A. Vegetation 
' ' ·' '· ', 

., 
' 

,. 

8. Erosion 
' 

,' 

C. Standing Water ·. 

D. Settlement 
E. Trash and Debris · .. 

F. Sediment ' .· 

,· .,, 

G. Aesthetics ••, ·' 

H. Other: ,· ---

F. Trash and Debris 
G. Sediment 
H. Other: 





SWM Inspection List 

Facility Item 
4. Ponds (Retention) 

A. Vegetation 
B. Shoreline Erosion 
C.• AerationEquipment 
D. Trash & Debris 
E Sediment 
F. Water Quality 
G: other: 

· . . . ·· 

5. Inlet Structure 

·B. Lining. 
C. Erosio 
D. Trash 

9. Access Roads 
A. Vegetation 
B. Road Surface 

• .. 

Page 2 of 3 

O.K.1 Routine2 Urgent3 Comments4 

·. 
·---· 

.· 

.· .· 

.· 
.. ' .· 

.· 





SWM Inspection List 

Facility Item 
10. Miscellaneous 

A. Effectiveness of Exist. Maint. Program 
8. Dam Inspections 
. C. Potential Mosquito Habitats 
D. Mosquitoes 
E. 
F. 
G. 

O.K. 1 Routine2 Urgent3 Comments4 

. 

1 The item checked is in good condition, and the maintenance program is adequate. 
2 The item checked requires attention; but does not present an immediate threat to the facility function or other facility components. 
3 The item checked requires immediate attention to keep the fadlityoperational ort.o prevent damage to other facility components . 
.4 Provide explanation and details if columns 2 9r 3 are checked:· 

Remarks (Refer to Item No., If Applicable): 
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0 
Table 4-6 

Inspection Log 
for 

Stormwater Management Facilities 

Name of Facility:--'--~-~---------,.-'------~--------------
Location: ____________________________________ _ 

Facility Item 
Date:.··. I ·J I <l I I I I I 

ln~icate Condition (i.e. 1; 2 or 3) · ·· 
.. ·. . . . :· . 
· 1: Embankments and Side Slopes 

· · · A. Vegetation 
B. Linings· 

· .. C; Er<>sion 
· ··•· D. Settlement . . . 
. E. Sloughing .. 
F. · Trash and Debris 

· G, Seepage .· ·· .. ·· 

H Aesthetics .. 

. . . 

0 , . 2'. Botto~ (Detention and. Infiltration)•·•· .· ... ·. 

· A .V~etat~n .. 
e. €roston .·. 

D. Settlement :. .-_.•·.. ., 

F. SedJmerit · · 

. A Vegetation • .. · 

· ·· .· D. Settlement · 
5. Standing Water 

. · F. •. Tras.h and Oebr.is ·· • 

. G/Sediment 

.. ·rt.Other: 

.. 

;.··.: .. • 

. 1.·· 

I 

. . 





SWMlnspection1.LQg,,1 

FaciltyJteiil 
.f Ponds. (Retentio~). 

A. Veaetation. 
·· .. B. Shoreline Erosion 

C, Aeration Equipment 
· o: Trash & Debris 

· · · E. Sediment 
· F. ·. WaterQ~ality 
G: .Olher:. 

. . S. Jnlet Structure· 
A Coridltion of.$tructure 

. D. Sediment 
..... · e. Ae,sthet.ics ·• .·· · 

• _!•" •••••• • _:. :. : • 

· . · · .. 6. Outlet Structur~ (D~tentiori & Retention} 
A Cqodttion of,Structure , 

C: • Trasti: & Del>r:is, 

O' . 
. 

.. E. Mechanical Components 

. · 7. EmergencfSpiHwiy 
A Veaetat:ioi:r ... 

C. 'f:ros1on 

·.,: ·•·· ......... :' 

. i{Pefirrieter . .• . 
·•. A. Ve e,ta!ion · , 

· .. 1rirosion • . .· 
. :b; Trash & Debris. · · :, ....... ,, . 

9; · Access Roads 
.< '' A Ve.getatiQn 

·a.···AoadSurtace· '. ,·· 
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SWM Inspection Log 

Facilty Item 

1 o . Miscellaneous 
A. Effectiveness of Exist. Maint. Program 
B. Dam Inspections 
C. Potential Mosquito Habitats 
D. Mosquitoes 
E, 
F: 

. G. 

1 The itern checked is in good condition, and the maintenance program is adequate. 
2 The item checked requires attention, but does notpresent an imrnediate threano the facility function or other facility components. 

· 3 The item checked requires immediate attention to. keep the facility operational orto prevent damage to other facility components. 

Remarks.(Reler to Item No.,l!Applicable): 

Page 3 of 3 
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0 
REGUtATORY ASPECTS 

A. OBJECTIVES. 
. .· . 

As described throughout·the STOAAWATER .MMIAGEMENT FACILITIES 
MAINTENANCE MANQAL, the effective and efficient maintenan<;::e 
of a Stormwater Management Facility (or SWMF) not only 
depend upon the actual maintenance performed at the site, 
but also upon the attitudes and actions of the facility's 
planner; desig11er, constructor, .• and owner . and the adequacy 

. of· maintenance· funding .. · This .ch<1pter.qf the. MAINTENANCE 
MANUA:L>is intended to provide regulatory agencies with 

. re.commended methods for. defini.11g, securing,. and coordinating 
··th.e activities of these variousconce:i::-ns i:n .order· to achieve 
the highest possible.degree of SWMF mainten&nce. 

. . 

. specific object.ives of this Chapter of the 
AL are: · · 

*:···To .... ·.·emphc1size·• tbe .... runda,~enfa.l ... iimpprt:ahce·. of .. $WMF 
maintenance to any $uccessful nmnicipal or cqul'lty storm-

. water management program. · · · · · 
. : . . . '·. 

·* To identify the 
neglect.·. · · 

. . . . . 

*To highTightthe key rol~ regµIatory.agencies.canplay 
i;n preventing anq/qr 99rrecting. ·sµch ne9lec:;t.and·. insur"""' 

. · ing adequate $WME. maintenance levels. . .. . 
. . .. . . 

· .. <¥>. ':r'o recOinmend .·speCific programs ar1;;d p;rocedures 
.·will .·· heLp.• .. re9ulatpry · agencies succeSs<ful ly assume 
1mpqrtant .role. . . . . 

,-· . . 
: . . . -

B .. INTENDED READERS. 
. ... ,. . . ,: : . . 

.· ':Chis Chapter of the MA.IN'l'ENANC:E MANUAL is fnt:ended to. pro~· 
yid.e.· il1.£ or:rnation regardin9 regqlatory. progra,.ms .and. proce-,-

. du:r-es tc;,. fou:r categories pf readers: . 

·. * .. Fteeh'ol(lers, MayClrs, Caudell MJml>ef-s F anq other. 
elected officlals wJ:10 have ultimate regulatory authority. 
oy!:r municipal and county stormwater management and SWMF 
inaintenance progra.n1s . 

. ·,_· :i', ' ': . •. . .-·,•-·',.,.,. ·:.:, -·.·. 

\•.· ... J?ian11ing B9;z.-ds,. Board~.·. of .. Adjust:ment,··. and .. othe:r-• 
m11nipipar and county .. agencles. whd h.ave direct regulatory 
authority over sto.rmwater management and SWMF' 
·maint.enancep:rograms. 
·: •- -_,_. __ ._- . . ' ,_ ,-· -·· . 

* Etiglneering, J?lanning, .· Pllblic Works, •. and Raad Depart-
mept •· Official~ who . iinptement . stormwat.er management and 
s.WMF' maintenance policies and. who >provide technical ad-
yice to yarious m1.1nicipal and .. c:Ounty · regulat.dry· bo.a,rds 
artd ~ge,nc::ies. . · · · · · · · · 
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REGU~TOR.Y ASPECTS 

In addition, the activities of all. the responsible parties 
must. be closely coordinated to i:r:isure that, .· through their 
combiried~fforts, an effectivea11d efficient level of SWMF 
maintenance can and will be provided. It. is the responsi-
bility of the regulator to provide this guidance,.oversight, 
and coordination. · 

-FUl:fillment ~f thi~ vital ~eg~latory role must be ac~ 
-qOinplishe·d· ·c;>n;-:two·.·.;-1eve1.s:,. ·· . · .= .. . 

·. * In~e.rnal pr.ograms arid policies WhJch oversee and .coor-
dina.t~ tlle actions 'o:f alL municipa."l or county departments,, ·, 
i?o.ards, and a:genciie~ :relative to SWMF maintenance. This rnay 
involve .such act;.iyi ties as ' the deyelopment of . SWMF planning 
and design standards, the· .inspect:.iori of SW?-!F ,construction, 

. arjd tl}.e performance , and inspe,ct:fc,n o.f. facility. mainte,nance. 
pe:r;iormed . by. li,luriicipal ·• or · c¢unty personnel~ ... · .. 

' ·* ·External prOgrams arid policies' 'which promote SWMF 
·maintenance through the reguiatioll of the design, construe-

',: .·. ·. ' tion, malnten;arice, ari(l. ownership of Bffl,,!Fs by private parties ' 

i!:li!:f $:t~!J~i!;!iaff3:t;et~~ t!!t:~::~1:!~ii~ 
·· . ing i;he,. use ·, ql ·· SWl!F$:, · fac::ility construction inspection, and 
·•·ti.he et1fo:rqem~nt of 6w11ershiP i::esponsibilities~ ,. · 

'.· •:-;1.·•·· 
::_ ,2;. 
,:Ji 

4~> ~E 
· mehtp;l role 'for : 1:he · recjulat,or . regardin,g . SWMF Jna intenance. 

····•··•··• .. ~i:l~f {tff f fiff!t1i:ter~2:~i}}:~~I~r!]i .. i·· .•. · . 
. ticular1y 'SWMF ·maintenance ;pr,og.rall\s. In <many,. instances, . 

. ·· >mem}?e:rs of. the general. public have fai;Led to appreciate th,e 
. ···_· i:mportance. :o{ BWMFs and their. mi;iintenance due to a. lack. of 

information.and ti,nderstanciir)gregarding·their purpose, aper:.. ·· .. ii;il::a\:\~~; :;::ifii:!i:stt}i~t::::r:;~i;:!!r~~!··.· 





REGULATORY ASPECTS 

municipalities, counties, and applicable regional agencies 
such as the Pinelands Commission, CAFRA, the Delaware and 
Raritan Canal Commissi6n,local Soil.Conservation Districts, 
and the Hackensa.ck Meadowlands Development Commission, as 
well as the N • .J. Department of Environmental Protection. 
While this mai appeat to be a difficult task at best and 
complete interagency agreement may indeed not be. plausible, 
it is an extremely worthy goal to.strive for. As the degree 
of consistency between agency standards increases, the. num-
ber C)f conflicting regu:i.reinents decreases. · This>'can orily 
result in better, more comprehensive SWMF designs and less. 
facility maint.enance·. . . . . . 

2 . T.O .. insure. that .. · "the . aaoited . standards.· ar~ peing met,. ··a ·. 
· comprehensive SWMF' design review program. should be estab:... .. • 
lished. This will include the development. of• a competent 
technical review s:ta;.ff .· Training and continU:ing ·education 

. ·prog:r·a::rns. are recbllltn'.~rided' in. order. to bo:t·h .attain and. 
niainta.in the requlre<i level of staff competency and ex- •• 
p.ertise .. ·· .. Provi,s.ions f~r hiring qualified Consmltants. and 
SWMF ex~e:tts on ancis:..neededbasis should.also be included . 

. · .. :3. Adequate··.fundtng fe>:r .. t:he design review· program.,. including.·· 
: staff salaries Jiiid tra,irii.ng and continµing education. costs, 

···. must be provide(l~> Tbis Can be achieved through a variety of .. · ·•· •.··~;~1g;i£~~ifftl::;.::!~!:i~iiJ:t!::i1ti;: .. 
. ··· .. · .. ·:~diJir?i:ttfb!t:1~:::;11:pr!l\l1f li?%};:~::if:.·• 

. format and P:t:'.OVided to·,a.ll .applicants free of charge .. or for 

pli9ation of the s~andards•~·· ··, · 
.: : ·;}-: :.· 

•.' 5. · .. In adclitie>n. t:b SW~F ,pia11hilJg,~.rid (i'~$i'gti s1:andc1rds,. the 
spec;df'ic obligations .and responsibilities .of/.a SWMF owner. 

i·?i:i;}tj}If i~iijt1#S!Jt:fit~l;\~~~f~E 
··.· -~.-'::.:.:.: .. ~_-/ ·: :·· .... •,• 

/.~ftf;+i q,{ .· 
. ' . . 

·-: < -~-- r· ,_::_(,. 



i ·. 

Pf:t:10:vett~ cli>'nsttt:Q ·t1-o'n· ntat:e.:r1:aa's" a~a·:, te:cpnr ues•· · It l's· 1tbe ' 
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REGULATORY ASPECTS 

sive SWMF construction Inspection Program to help achieve 
such results. 

Similar to the SWMF review and approval stage, it is far 
more effective and efficient from a·regulatory viewpoint to 
verify proper facility.construction during.the construction 
stage than to undertake costly remedial measures or incur 

· additional maintenance expenses after. construction has been 
completed. T.hts is p.articularly important if the 
maintenance of theSWMF will eventually be·assumed by the 
municipality or.county. In addition, as discussed in Chap-
.ter Three - Construction Inspection, field changes are often 
required to cor:i::-~ct design oversights. or tQ accommodate un-
.anticipated siteqonditions. ..A SWMF Construction Inspection 
Program can he:t!) identify pond add:i::-ess these situations 
quickly cindthoroughly, •.. ·. Recommendations . regarding the de-
vel.qpment and impleme:ntation of such a program are presented 
below:· · · · · 

.1. >rro insur$ that the SW~F is . be1ng . construct.ed in . accor~ 
· .. daJlce •.. with·tne·. approved dE=s;ign, a. c:omprehensive SWMF· Con-"-

struction Tnspecticm Pr9gra;rn sfiou1d be established ... ·This 
wilT. ipclude t.ne deveLopment of .. a competent ce>nstruction . in--
spect ion i staff.•··.· Tra.ining and continuing education programs. 
are recominended in· order tohoth attain and. maintain .. the re-
qu.j_:i::-ed level of staff cotrLpetengy an.d expertise. .This train-

. Jng sh61,1l.(i include detaiJ~d. descriptions of the purpose · and 
f~•nction of SWMF's ,·.·•·.· Pr;pvisic>ns · .. ·for .hiring.·· qualified consul-
;!:ctnts •·· and co11str;uct1on e:xperts on . an as--needed basis should · 
a.lsoi be inc.luded. ·. The •. reader snquld · refer to . Chapter Three 

. - .Q'ilnstruction Inst>e.cti<>:n for details of recommended con-
. st.r11ction . inspection pra,ctices . 

. 2 • AclequZlt:e fqndi1)g ( or tbe Co.nstruction Inspection Program, 
· inpl.uding staff. salaries, ins11rance premiums (seE= 3 below),· 
• ari_cl t•r:ain1nganc1. c:ontinUingieclucation·· .. cost.s ,•• ... ·.must be .Pro-· 

. yided~ ·.• · .. ·.·.··This. ca,n pe> c1qhTeved t.hr-ough a . varieot:y pf methods, 
iipcluqing ...• t.b.e•.•.· impositipn .. qf•··· a. SWMF> constrt1.c::ti.on inspection 

·.• fee payahl~~y; the appl.icarrt· •.. · •.. ltdditionql .. information 
regq.rclincJ p:r:-O<J.ralll financing is pres;ented in. Chapter Six -- . 
Co~t DAta . and F'iria,ncing. Tephniques. Cons.ideration. shoulc;l. be 
given. to .. th.e number of SWMFs tliat will be inspected under 
·t1,1.e progr;alJt,. ·pQth at the start of· the progrant and after a 
P?riod .. · ojfi.ye~rs· •. 

. . . 

. 3~· .. Pribrtq formal.• program a,;opt.fon,. l~gar.·advice should be 
. sought regarding 1:he liabilities inherent in . a construction 
inspec;ti()n !)rogram. .These liabiJities may· include construc-
tion ~rite safety anq implied. guarantees of facility per-
fopmam::e and soundn.ess. Adv:i,ce should also be sought. on the 
vc1riouslegal as;pec:ts .. ofi the . ins:pection program, .· including 
st.art and stc,p. work Qrclers:, ins.pector authority, change or-
ders, anq ~xtra wor]c.01ai.ms.~·.·. . .· . 



. . . . . . 

•aGUJ!flA';m@~"t' G;fE'.e~S':: . 
·, ... ·. . . . .· .· ' 

. . 

.· ip· • . SWffliii' -unsm· ·_' .. -~8' nus!J?Ee~:rONi' :pR(!)GQMSC ' 
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1. To insure that both publ.i,c and private .SWMF ma.:inten:ance 
is being conducted in accordance with facility requirements 
and adopted standards; a comprehensive.SWMF Maintenance In-
spection Program should be.establish~d. Thiswill include 
the development of a.competent maintenance inspection staff. 
Training and continuing education.programs are recommended 
'in order to bothattain·and maintain therequired level of 
staff competency.and expertise. This training should in-
clude detailed de$criptionsof the purpose and function of 
SWMFs and.the fundamental i:mportance ·of proper facility 

. maintenance. Provisions.for hir~ng qualified consultants 
·· arid construction experts on an a$.:..neecied. basis should also 
··1:,e . .ft:1cluded. To maximize. ava,ilable,.person,nel, consideration 
· sh9uld be giveri . ~o ¢on:s91idati:n,g tbe inspecticm duties· of 
both·. the construction and niairitena,n:ce inspection· sta.ffs 

.·.The. ~ec1der should refer :.to·.a:ppropriale sections of Chapter 
Four """.MaJntenal)ce;E:qUipm.e11€a:nd.J.>rocedtJ:res for details of ·. re .. conunend.~d. ·· malnt~nci:ric~ inspe61:lon pri:ictiqes~:·· '. .. 

·. ··:fticff ::fn!t!t!;td!.~~i~'±~s~f bf11f~tf~~:a;i:mf~!~·e•.r!!~nN:~0 1r~=~· .. 
. lqvt) , . and trairiirtg; arid· •continuing · education c::osts, . . must be. 

-; .:._ ";· ... ··:.:_. : .:' · .. :_· ·'.···.':·· · .. .-.-- . . ;,_- :.· : . 

-penalties and f in~s.. .... .. . . •.· . . .. . 

····••··.·· !t;::~9thttltttu!:~t~:d~~httir1::ttl;i::6}~\1!t~t~i1·•· 
•. :feCtiveness and efif;iciericy. ·,_This eyalua.tion, process should·· 

.· ' include input frQII\ ail ·. dePartments and :agencies associated .. 
·• with "the various 'asp~cts C>:f. EiWM:F :qes;ign; cohst;ructidn# ahd 
· maintenanpe /. ·. Maintenc3,nce ancl iri~pectiori < personnel should be 

, consulted regai;ding the '<adtµal .ef fedt:.ivene·ss·. of th.e main-' 

•· ·i:~iE~ti;:i~:l:i£i1;!ci;t!~1i1~1i;1\ii~i!~tjf ti!~iif · .... 
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',/l,~O,~j?~;_r,g~ .-.itn ·, ,_b.e ,:ffd:ie·J,.c::l :i::1':ra:t .a,ne ~e-:ha·te~d ttm :·re,a·ciid-u:ty .o;p•;µ,~n-
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REGULATORY ASPECTS 

access easements, and division of ownership responsibil-
ities. As discussed in Chapter One - Qwnership and 
Maintenance Responsibility, the municipality or county may 
wish to acquire ownership of the facility or simply to 
retain access rights. Additional information regarding 
these issues is presented in Chapter One. 

3. A comprehensive review of. required insurance coverage and 
affiliated costs based upon the results of the legal reviews 

·described above. 

•4. A comprehensive review of the labor, equipment, and 
materials required to sat1sfactorily assume and .. provide the 
necessary level and .frequency of facility maintenance. This 
review should include direct consultation with tl:l.e depart-
ment or agency responsible for performing the facility 
maintenance .. 'I'he information regarding specific SWMF 
maintenanc.e tasks presented in Chapter Four. -- Maintena~ce 
Equipment and Procedures·· can be used as a guide in these 
discussions. · ... ·In general,. public assumption of facility . 
maintenanqe will be easier 1f the municipal or county al-
ready performs SWMF or related mc1.inte11ance seryices. 

5. A· comprehensive• review of both the .. costs.and financing of· 
the maintenance assumption •... This review should inc::lude the 

·appropriate.municipaI<or.countyfinanc::ial personnel, .includ...-
ing the business administrator, cpmptroller, and/or.finan7 
cial director. Both maintenance cost data and financing 
measures are presented in Chapter S1JC:.,... c;=ost Data anq 
Financing.Techniques. · · 

In addition to·the above, the following recommendations are 
offered for maintenance assumption at.existing.and proposed 
SWMFs: 

. . . 

* If :maintenahce is to be assumed at an exis;ting SWMF, the 
entire history of· the facility sho~l·d be examined with a,11 
municipal···and·. county perSonnel involved .. in. its.review, ·ap"-

. proval, construction,. and inspection~ .. ··. This. should include a 
review. of all available records of . such .activities. and ac~ 
tions .. If the reason for.the maintenance assumption.is due 
to O~lnE:ff. neglect and default, the cause of this default, any 
recorded owner. nc:,tifications, .hearings,. or· warnings, and the 
present condition of. tne facility should also l:>e reviewed. 
The .review .. of the facilityls conditionshould include an as-
sessment of any inherent maintenance problems and possible 
structural solutions by the municipal or county technical 
and maintenance staffs. such structural solutions can 
reduce the amount of maintenance that must he performed at 
the facility and may even allow tlle facility's owner to 
eventually resume maintenance responsibility. Final1i, 
potential methods . of recovering maintenanqe costs from the 
ow11~r shquld be inve!3tigated. TlJese may include the assess-
rrt.ent- of fines , maintiena,nce fees , qr other charges., 

REG -- 11 ·· 
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* It ma intenan
1
ce is to . he .. as,s:umed at . · /P'k.op:osed, SW:MF, the 

basis_•· for s.uch '1acti.on should be clearly I ide .. nt·i.fie.d .a.·nd do. ;cu-
• • ' ' . • ! '!Rented. 'l'h:e djecisli.on to assume t11re maintena.nce of a .P:ro-

po,sed SWMF may I be based upon S:everal f~ctdrs., including the 
type. of· l·a· nd de;v,elo···pm.e.nt associated witljl the faci.li.ty fe.9., 
residential, . c6mmercial, industrial, etc. >I,.· the. type of fa-
c:i lity owner -~e.g., residential lot dwner, homeowners or 
,conclom;iniuJn a;:sociat.ion, private co,r~orcttion, etc. ) , and 
past. experience with SWMF maintenance p:i;:-oblems and defaul;ts. 
Criteria f.or evaluating the potential :fio.r ;maintenance prob-
le,·.n,s at SWMFs, :o:per:at.ed by various types cbf SWMF owners is 

. . h.1 t. h 0 d1
· I. . . . . . ' pres,ented. in c .·· ap .er One - Owners 1.p• an · , Mc,11:ntenaBce Resp;cm-

sibilit.y. I . I i . 
I . I I 

I.dentifi.c:;a.tion 1

1

. o:f th:e basis for the maint~nance assumpt±o,n 
will establish a rationale for such ac~ion, which can then 

b ... ·e•·•···:· ... u·•.s. :e· .. ·d···· •·· .... t. a.·· •.e.qu.·~·1~.a.·.b .. l.·•.Y ev ... alua•.··t·e.:. fut.~r.e .. r9j.ec•.:t .. s.·• .. ··. an···· d ... ·. fac·1:··1it.!1.•e. g as. well. It will a.ls:o help to Just1f~ tfy.e actions of the 
mu:iicipality or c.ounty_ in. a.ssuming 1the faC?ility 1 s 
m0a1ntenance an~ .·.·the: .associated expensJs ·.and commLtment .of 
public. p.ers.o,nneJ!., equip,m.ent,, and mat~ri~ls. Finally, a 

I, ! I, e , , · 1 _·I" . · • methQd of f 1na,c1ng the maintenance ef:fi.ort should be. devel-
oped and implemented.. •Recommended .. f.i~an~in.g progra.ms· for 
$;:wMF maintenanpe. are pres·ented in Chapter S.,ix - Cost Data 
and Fin.ancd,m.g 'P.echniques. Methods. which lrequire contrib11-
t:io1n'.S by the. o~,ner. of the f.ac.ili.ty whibh. 1is, to be puhlic1y 
maint.a.ined are, jtbl:e most equ.itahle. and· jQ.st1fialDie., 

. ! I . 
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TABU: 5--1 

N~ J. DEPARTMENT OF ENVIRONMENTAL PROTECTION 

STORMWATER MAN.AGEMENT. FACILITIES. MAINTENANCE MANUAL 

--·---------· ---· ·---- . ---------. -----------
SAMPLE .SWMF MAINTEN.AliCE.ORDINANCE 

----------~----------.. --------------·-"'!91----
. . : ·... ,·•, . _.·, . ::-· . . . •. ' .·.· .· .• ,. . . . 

.. This Table presents sample language which may be used by a . 
· • municipality or county to establi~h an ordinance or resolu-

. tion re.garding ppivat~ SWMF maintenance responsibility, per-
fob:nancei and .default. Final development and adoption Of 

.··.such an ordinance or re_$olution $hould include the review 
·· and approval ~f the Inu,nicipal attorney or cou,nty . ccmnse3: . 
. See. text for ·furth:er infoJ:"matioti. . .• . 

. ·-·. :· ·. ' .. · .. · 

·A~ RE$PO~SIBci PE~ON .· OR ENTITY 
• • • I • . . ,·, . . . 

ReSponsil:dllt.y ..• for 'fhe ··op~ratiOn···.and·. maintenance of storm..,· 
. water managemerit• .. fa.¢il,itie5, · including grass mowirig and pe-

... ·· rJ6di¢ removal:. 0arid d,isposal of accumulated· partic:ulate 
.. · .. ma;terial Ol:' ci_eb~is I shall ·r_emciin with the owmar or owners ot ·. 

\~he pr-oper.tyt/witJ1 .permanent arrangem~n-t·s: that it sha11 ·· pa.ss .·. 
to·. any s~ccessive owner Unless assmmed in part or in full by 

·.·· a gove:rriiqent agency; , If .p,Ortforis of th:E! .larid are to be. 
·.· .. S,Qld~- legally binding_ •arrangements. shall be made to pass the 

.matntenance :resporisibili-ty·to·sticciessors in·title. These 
.· ar:rangemerrts shall designate tor , each fa.c11 i ty the property 
. ow:rter, g9verriJ:ne:ntal_: agency, or other leg~llY established 

·.· erit1ty to 'bE! permarie:ntly :respon~ible for ma.intenance, herein ,;~f :+:.£try :hls, Sec:tio.n reJerre<l bi as . the responsible person 

>.a.> ~:rltTENAN~E AG~EME~T> ···· · · < · · · · .·· ·.· .· ·· · · • .. ···.· · . 

···~~ii}\ti[:a;i}tfu.!~!;0'i~l t;p:tlc!~1j\~ta:tlrih/0i::;t:: •·· 
ag:ree~ent with :t:he {Municfpality or Cohpt:y) to ensure the 

..•....• ::i!~!!~te:a~if r:J}ot;tT:i:.• .. ::::::~f'~s8hat}. ·tie:•.i~t~r~~~e.~a~i~=•·· .. 
>.fa;ctory to · the, (Municipal Attorney. or Gotfr1ty counsel) , and 

may. :.inclu~e, .bJit may not necessarily be limited. to, personal · 
. guarante•es, .c,leed rcastrictions, · covena:nts t and bonds. :In 

... cas~s. whe.re property. i~·v subdivided and $Old separately, a 
·. f!omeowne:r',s Assciciat;iOn or similar permanent entity shou:'ld 

. be .estab,lishf:!d as· the responsible entity,- · in the .. absence of 
·.·.·.··•~:11~?r~:i:~:sjtlit£t:ernm~rital ··agency ·····to· assume fµll.· mainte+ . 
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. COST. DATA ··.AND FINANCING TECHNIQUES 

A .. OBJECTIVES 

This Chapter.of t:he.STQRHWATER MANAGEMENT.FACILITIES 
MAINTENANCE MAHUJ\;J. disqusses what may be the most important 
aspect of Stormwater ··Management Facility (or SWMF) 
maintenance: How tpFinance It. The fundamental role that 

. proper. financing plays in the successful performance of . ef-
fective BWMF mai,ntenance cannot be overemphasizecl. Because 

. of its importa11ce a:n.d .tbe complexities inherent. in any 
financing effort, the provision of adequate maintenance 
f~nding·will reqµ;i.regreater, more sophisticated, and more 

. creative efforts on tll~ part of public and private agencies 
than any other aspec::t of stormwater management. . 

•• •.• • • • C .• • '•,,:>.~ •', '• .':• • 

especi ]:)j~c::tIJe~ of this Chapter of·1::11e MAINTENANCE 
· · · .. AL are · < ·. •· , ·· . . . . . . 
* To e1npp.astz·er fh~ .tunc}arnentat role financing plays in 
theperforman:ce of'effective SWMF maintenance. · 
. . :· . ;,·- . ",:,, ·, .. :_._,,. ·:,·.--.·_,-... · .. _.-· . 

* . To. proyfd~ ?~Pi t~1 .anct operating expense datq . to those· 
· :responsi,.t,le for. prepa,:r-ing SWM'.f .maintenanc::e budgets and 
obtaining.· .. ·$WMF' ;maint~nance funds • 

. •,_' .··· ., . ,_._, .. ' "i .•'. •,· .. ·.,•.,·.· . ·,·,·. ,,_,· . ,· ,-. ' ' . 

i• To Provid.ei ipf<.i.rmatfon to bqth. municipal and county 
gov¢rr1Itlents ·regF:rdi'.f;}g./various .• .. alt~rnatiye. methods· o.f 
'publicly. fi11anc;::ing.::requi;red SWiv!F · n1a intenance .• 

. •· '•.··•··•··.•.········•·••1r /Vo•.···•· .provide\·~~;fqi;/qn,:reducing .•..• ov.er.a·ll·.·•··•· .SWMf ... maintenance. 
•·. ·>< bests tn:rougfi:sr:re:c\£19,plann.ing., clesign, .···construct.ion, · · ·.·•.· ;a:n:g maint~nancpe,. p:rac::-ti:ces. · · i.\,,/ti ;~Nii;!>~~/•· 
/.'l'll.is chal)t~r; ·~f ttlti 1-fAI,'J.'E:~.lWClf MAN(JAL ls .·intended to pro~ 

.. v.:i,cie e2 cgmprel1.)~11siv~ SWM:F, maintenance. cost database to: 
. . .. 

>* S.:t.c:>~tiic:1.t~£ ija11ag~p,.e.nt. Fac:ility.·,··Owners. 
* ... DJ~~~1::x-t>: oj: J:[~~en,ance', .... ·· Pttblfc Workf;•~·· .. ·. and·.·.··.Road· De-
p().:r't.D1~n,t·:; .. · .. •·.'.anc1. .... e>ther.·•··. •J?UJ:>li9 ··and .. pri yate agencies 
res;pprtsibl.~ fe>,r. SWMf Maintenance . · 

. :i J?iir¢~asit1(J .A~~rit.:;;., 1'1~riag~rs,··.••· ~rid 

···If. ts· also•··•·intencled. tq·· .ill~;trC2tEt various •. methods of .. obtain-
•.· adequate> public funclsif.or reqµired SWMF .maintenance to:. 

. . . ,"'•: ' . .. . . . ,- . ·, . 

* litayors, ... · Ce>llncfl Members, •. Freellofclersf Board Members, 
and, othef leaders;of.Dlµ1licipal and·countygqvernments· 
responsi'bJ.e f.or pWMF maintenan9e .. · · · · · 



.ls,r' Dl\ln/\ MID ~CffiG ,llQIIES 
,,* _,,~~"ii!,.~ -..~fs,t~tc:>rf> :. tCompt}o;i•~rs , Fin'!'fi'?'i~\l 
'.:l:> .. :J::'r· .. ;~ .. c~,o ..•.... r ... · .. ·s ... . , i. .. a ..... :·n·•.·.·.p. :';·Q···A:.ber .... · "··.•m .. :U···. ·.n··.· ':J:'.C.· • .. ::i.,; .... ''P. :al.· ·• .• a.~ .. ·. • .. <C. ;o .. ,u·n•'.t·.·Y. ·.·.O.• f ... f·I. e•ci,ajl}S 
:r:~sp:~n,~:iJ>l.~ '['f~:r,ip~b.lict~y f±m~nqi~g >S,tF jmatnte~ance: ·· ... 

~.:1~.~.1.·.~-~·~-
. . . . .. ·., . . I 

I '· ~* E · •• · ·• · ·d nl · · • .,n .._ n 1 · · l 
c'.Jl.Jll~'n.,eeri~[9 •.•·a:n ':~.' ·ann:1n .. 9 :., .•. ~.··J~pa.a.v111en11.I 'j]:;sonne ,. 

is~ ·•SWMF •Ma:int!enance J?ersormel . .... . , ..... r .· .. ·.• .. ·· .. ···.··. .. .. I 

}F)I;Jli:~(11.·y, ,s;pep:~it::fic. iIDec13iSUrt'.e,iS .t:f'Otr ·r:e(iµ,c
1
ing. ov,e:rall 5i•WM:F 

"ma¼ntenanc.e ·,Cb:s,1:,s ,:g'ft':.e pre,s<ent,e:!'1 fo:!r rea;o.ers. actd:v,ely • '.tn-
y,c:,Jy ... d :kn •~Jr:ir . ·~\lie lfl'to;,,,.,,,,.:ter l·ma1·•. •agement :prqgra~·s . 

f', W<l~ENIU!Cll i'UJANt<. I . • ! 

:'As ,dj.,sc;µ.~:PeP ii~ ,Pre;v:!oµs ,Ghapters •of ··t~is .[MANU~L,. 'the use .of 
S,WM:Es :t:o .e,f~f,ec:::ft1:v.e:ly .address :tlle ,adverse ~mpacts of Janci 1 de-
VJ:t1P~:ment .ic.;n stt:-.oir:-mw~ter ;t"l:;mo:ff ,.~as gro~n :t1apidly · in N7w .:;re,r.:. 
SJ~,'¥.. ,~;S tb;e :4sJ? of SW:MF:s has :r:nc:reasefi, .p.O too has the I ex--
JH~:;r:i,§PG:!3 ang: 1x:p;ertise in .tne±-r ... plannipg, '[ design,. construc--
j;:,i,,QRr ,i::J.Jtd r:e(Ju~:art:·;Lon •.. As a :r.es:ult:, to9ay 's :SWMFs :play a I v.i. .... 
\t..aJ i\r:~i!Le 1J1 •fbe ,e,f:fo1:\:t to ;pr.o.p;e,rly m.Flnag .. e storm:w~tier 

;r,:,es,o~~q~s • 1. ·... . .. ··· . . . . . . . . [ . . . . . . . i 

H,P~e:ver, ,t,o Pl>.erat.,e saf,ely and ,e•f;f,eetji:v1J..Y, SWMFs :req~ire 
tbP;t;'OJ;J;g:b ~tai•ntjenarrce per.f;ormed 01:1_ a reg,ulp:r basis. . i~S ~o,th · 
.,~~.flcU"ID'P,er o~f1·s~,MF;s.i~nd the ·reliance jupaln .rnem grows, 1the 
:!!i,@p,ot:ir't:g::pp~ :ot SWffF ,mey:i:ntenance gr,()w.s apcordingly ., . Howeye,r, 
,e,~~eP'.JLenoe ;b/lF •~snow~ tba,t, fc,,r ,a number\ of reasons, WWMF 
ma,int.en~rio:e .. IS pfte;a,.ne.g'lecteij or, .... at ibe9t,··· pe•rformed '9TI1y 

.;,. ' ·+..··· .+; 'A . 1.. . J ,l;.;:i,,. . . .·· .. 'I. . I . : . . ·tl,.. . . . . I +.: 
.;i:i~ s:·~~'~ewJ .. pi,µpl,e ,. ,i;;,i;~,ere are s;ev,e,:r:a.'.i re"aFo,n;:; . ~cnr .··• 1tJ.s maJ.tlj11,,:e'--

.i:·;::;~.:m;!f:i;;ttfe•. ~i;;:tlffl~~~~:r.c:::ri:::s···~~:1:~ .•. :~~~::;· 
· cause 1:5 .:a lli:aek ,()f .aa:eq:uate ,Jlla,i:nltellanee .. f,unds,. '.F,h,e prol!,·:lem 

:t:~!~t=:f ~1::r.:i :::~. "=:~!:~:"~~~::it; I t~: . 
•.at. t:.·,·e··•.·.n.·,.t ...... 1..···· .. ;.v· ... · .. ;e.·· f:·a ...... c ...•. 1l1•.•··i· .. t: .. ·.y ... · ...•. _jt.kn·s·.·p.:e·.··cti.···0.·•'n . .,.s:,.;.· • .. .. Jta.• .. • .. i. n~.ff,·r·ct ... iv.· e. maint:en~.nce ,e t:to,:rts . Jto~~:~'er tlle· proble:rn· cyc:c:lll:rs, -tthe res·u1 t is ; the 
sam~ :.< S:~F, ,ll\a1':i:ite\li);a10ee neg.l,ect; •. .· ·· · I i 

I 
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COST DATA AND FINANCING TECHNIQUES 

Similarly, the problem of inadequate SWMF maintenance fund-
ing also has several causes, including legal and regulatory 
constraints, a shortage of overall operating funds, and poor 
stormwater management program planning. These causes sig-
nify an overall failure to recognize SWMF maintenance as a 
key component of any stormwater management program. One 
remedy can be achieved through a comprehensive information 
and education program, including the distribution and use of 
this Manual by both the public and private sectors. Further 
solutions will require both commitment and creativity on the 
part of those in both sectors responsible for providing the 
necessary SWMF maintenance funds, as well as a sound finan-
cial database upon which to base their maintenance financing 
decisions. As detailed below, this Chapter of the 
MAINTENANCE MANUAL will offer information., adv.ice, and 
recommendations in both of these key areas. 

D. SWMF MAINTENANCE COSTS 

In order to develop sound SWMF maintenance budgets and 
determine adequate funding levels, a comprehensive database 
of SWMF maintenance costs is essential. Presented in Tables 
6-1 and6~i are cost estimates of various equipment; 
materials, and tasks typicalLy a~so6iated with SWMF 
maintenance. These estimates are based upon data received 
from mant sources, including maintenince ~epartments and 
companies;.equipment manufacturers, wholesalers, and 
retailers; and.various municipal and county government agen-
cies and departments. The data was obtained through several 
methods, including interviews, surveys, questionnaires, and 
a search of reference. and research literature. · 

The cost estimates presented inthe Tables below are in-
tended to provide generalized cost data to those in both the 
public and private sectorg of New Jersey involved in the 
financial planning. of SWMF. maintencince. rn light Of such a 
broad user base and wide spectrum of applications, the de-
velopment.· of mo~e detailed cost estimates is beyond the 
scope 0£ this Chapter. Therefore, where required, the 
reader may wish to develop more detailed cost estimates 
based upon data pertaining to i:l specific program or facil~ 
ity. Th.e values presented in the Tables below will provide 
an excellent foundation·forsuch efforts.· 

sources of more specific cost data include local equipment 
sales, lease, and/or rental agencies, and local maintenance 
and construction contractors. Valuabie information can 

·also.be obtained from the Municipal Public Works or County 
Road or Park Departments, as well as the Municipal or County 
Engine.er's Office. To help insure both the accuracy and ac-
Ceptabili ty . of detailed cost estima.tes . to be. prepared by 
public officials; consultation and coordination between the 
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throughout the·. state. The Oivision of Solid Waste Manage-
ment of the New Jersey Department of Environmental Protec-
tion and municipal and.county solid waste agencies should be 
contacted for appropriate disposal cost.information. 

Finally, the.items presented in the cost estimate tables can 
be readily cross referenced with the SWMF. maintenance tasks, 

·equipment, and materials presented in Chapter Four -
·Maintenance Equipment and Procedures .. More detailed in-

formation regarding SWMF maintenance tas.ks, equipn,i.ent, and 
materials may alse> be found in this Chapter. · · 

. . . ·:·: .. : . ':.: : .· .... _·· .: 

E- . PUBLIC . FINA}fCING OF SWMF MAINTlmANCE . 

As discussed above, apr;imary cause ofSWMF maintenance 
neglect is. a lac'.lc Of. ac;lequate funds... This conclµsion, which 
is Stlpportedby .interviews;. surveys,: questicmnaires, and 
other research . conduc-ted during the development of the 

·. MAINTE:NANCE Ml\NUAL', .··. is particularly troublesome to municipal 
and county govern:mentswho either have assumed or wish to 
assume the re.sp.onsibility . for suph;. niaint~11ance·. Assumption 
of SWMF maintenance may take. the ·fornr pf direct invo;Lvement . 

. by municipal or coµnty inainterianc~ perspnnel or by contract- ... • . 
. ing with private maintena:nce . s~rvice$. .. .. - . 

· In the case<of municip~lities.·pr c6p11ties which.·have atreaJY · 
assumed such, maint~na;nce/ the . lagk>of .. adeq:uate funding has 
led to a seriously high level of'· fac;:illty maintenance de~ 
fault. This not only creates sev.ere health. and safety ·. 
hazards for their . residents, . but may also threaten the con- . 
tinuation of their overall · stormwat¢:t management prograni. 
It is extremely difficult to gene·rate the vital local s·up-port that a success.tu1 sto:rmwaterm~Jiagement program re-
quires if the :Lqt:al .. resiclen:ts·· are suriot1nded by SWMFs pr6- · 

· dt1ced by that program. that .. are J.insightly, ·. urisaf e, and in- .. 
. effective~ · ·· · · ·· · ·· · •·· .. ·· · · .·· ·· · .. · ·.• ·. •. · · 

In addit1cm, .•. a municipality. or county ~ay· wish t~ · assume the . 
maintenance· of some. or ·all of ·t:ht.3 · privately c::o;nstructed · 
SWMFs with.in ic:ts. borders.· ·.Ttifs: · assumption of .. facility 

. maintenance· may: be based upon the. de1sir¢ to avert an .· 
· anticipateq default by a, potentially: negligent owner. Tt . 

:may .also, reflect .a last :resort effort by the ·mµnic:ipality or 
c::ou·nty to res.tore arid :maintain a,n $X1$'.ting fac11i ty which 

. has.·. already suffered · continued neglect by its owner. · In ei-' 
<ther c:ase., a· 1·ack of adequate .. fund:s · will prevent the· 
municipality or. county from assuming this maintenance, which .. · 
in turn wiil only add to·. the .growing list of unsightly' un-
safe, and ineffective. SWMFs within• its borders~ .· . . .. 

. . . - . . . . . . . 

The. prople:rn- of. inade·guate·· SWMF · :m,aiptenance funding .described 
· .. above :i.-ridicates that the traq.itional measures of public 

fi11arici11c;J in the state may eit:t;ier ,be il1-•sriited. fc,r this 
. ·_· .. · .. · 

·. COST -••pi. 
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* Be compatible with the local organizational structure in-
which it will operate. The overall effectiveness of a Swr-iF 
maintenance program: is based to a large extent upon the ef-
ficiency of its funding program. The most efficient SWMF 
maintenance funding program: is that which is most compatible 
with the organizational structure. of the managing depart-
ment, agency, or authority. Wherever possible, the funding 
program should utilize the billing, collection, and book-
keeping operations of an existing public system such as·a 
Utilities Authority or Water_ Department.-_- · 

· -· * -Include pt-ovision~ for -~he following operations: 

. __ --1_. 
2 • 
-3. 
4~ 

. . . .. . . . ' ' ·.. . . 

-- Program .Administra,tion 
A,ccou,nt.i.ng.andBudgeting 

• Reyer)Ue Managem~n1;:. . . 
Irif orination M'.anage:m~nt · · '. . ·_. . :.·· . . .• 

• Pro~ram Administration is n~cess~:ty .to h1sure the effective 
- and efficient operation of the· overall program. Accounting 

and Budgeting procedures are necessary to accurately track 
operations a11d d¢ferinine required funding. level_$_. This may 

_in,clude.the use qfdetailedwork orders and time sheets.by 
·• m"iiintenance and i:r:ispection :personvel and their supervisors. 

Revenue Mariage:m«;!rit nrust insure a sem~re _ and reliable sou:tce 
_6fprc,g;ram funds tbmeetexpen.ses and oversee their expendi"'" 

, ture. Informati:on Man,agem:e11t,:must ptovid~ all of the above 
-- --·with· co:mprehensive -ancl accurate data >upon which operational 

•qecisions can J:;>e based... It must aiso foster program under-
s-tah4ing and support l:>y providing government leaders and· 
inembers' of -the puhllc_.witn timely information, explanations, and: answers.· As described above, ther program should utilize 
th¢ operatlon~l frciinework of a"n existing authority' depart-

. _ inent/ .o~ agency in·· order.to_ maximize efficiency and :minimize 
- -_ -. overat-1 costs. • -- -- •- -. ·- - ._. - -- --~;- •.. 

·• provide adequate. t.u11ditig 1¢ve+s. -_ However, in_ order to 
.. -_ . aphteve .PUP lie acceptance arid support' the program, s fee:s or 

••·•1:tR;t~i=igf Jtit~~i!li;lf ?!f nt;~I~Sr1i!!*l;:;~i · 
-•-Be ~ontinuall,y re;~ew~d-:iind·.-~pdated .toadjhst to .• changes· 
ifr progra~ C~S1:$, r~venues, and :responsibilities~ ''I'o do so,_ 
the program _must possess a .• _fle~ibili ty .C>f appr:oach which 
will allow it_ to quickly respond to such <changes,._ 

.·· .. · i;i{!f ~tn1;'F:a!f !Zl~tt1t::~:i;~~;iz~ititi=~t1:r~.$~2: 
,co·si :--:7:: >----
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:mn;e : r,e:a:i<til!'er .. ;5J\ro1;uU:i · · a,l:sro .· ·no!ftc;e . ·tlva't ., l':Ln .. I ad,,~;i,t i.,on. :c:t;o · '(blte . ·.;;:b:::;f:.~a!:;:lm'r!t1~o:·y::~g,;_~:~~:~;~e~~::k;tn~f:• tl.~par::~;;t:~:~:,;. 
T.·· ,abl,e. J5, ... ,4, .•. ,~:::alcn .... •.of .the,se·· •.r,e;f,erence~s,· ·;wh3.;ch· .'.1'1;ave· been .P,;$1.g:<:i 
•• ·· · ··jl.','1-,,· ·a··. ·· .,. · 1 

· · ··t··•. ·f. · t.·h·"· ···ch•. .. · · 1 t· · · ·· ··· ··d· d. ··t · · 1 • 
)a_}l ..... \:~1J(e···· .: .··•·•,SW;e~qpme~• •...•.•... · .• ,tO·· ·····•·····•: ... .,.· .. . ·l.'.S. •.·.\.i"'.• .. rap1u,~r;, ··• "f ,on•·• al-TtS\ .... a ....... ·· · ... >!L· · ..• l~fli:l,: .• .·• .. · •• 

;•a~a· •ic,e,tr.$"at1,0)rl~:1.· Ictgtmv)btfue:si,1an'.d. }fia·c'ilit.iels •. ·· ... ·.· }J:':hls .•. Q()mbi;n(l.~ 

' .. •.it.·'.i.'c,·.o·,····.n.· .. ···.o'f.· ... • .. ' .. 'b .. ··.•.'JJ·.o.···.,.a. ,,a·····.li:b.,····.• .. a.· .. ' .. ··.s. ·.·e······.• .. ·.·.a· ... ·.n.·.; .... '.a ... ······.···.·•.11.•··.s .. · ... e .. ···."·C···· .. ::t'.·'.e.·····a·.·.· .. ·i.t.· ..• ·.·"e.·,·s.·· .... 't .. w.··.I ... O .. •. i.•.d··.·.• .. i· .. "•.·s··· .. '.t.· .... ·];.·."n.·.··.e.·.·.··.t .... ··.p.·•.· .. :o ... ob .. ,· ... i~ ... ·.•.m. S c.W:tii;all.":Iti:U:stti,,Abe . ~c,.;ie:r.C!:Q~~ }f,f rg,~)B:e:n~:1·· \'t~:~ .. r:i-v,etlJ4e:s•· :a.r.e'. <to'·.i~e 
ct,tlaa-,cto lpart '[mbHc0::":e:ance · f !Fs. 



COST DATA AND FINANCING TECHNIQUES 

First, with such a broad base, it may be difficult to justi-
fy the expenditure of general tax revenues to maintain a 
SWMF that will only benefit a portion of the taxpaying com-
munity. Second, with an equally broad use, SWMF maintenance 
must compete against a large number of other vital public 
programs for a limited amount of tax dollars. This latter 
problem is compounded by the presence of the State •icAP" law 
(Public Law 1976, Chapter 68) which limits the annual growth 
of m:unicipal and county expenditures. 

Elected offic:i.als have discretionary authority in a1locating 
general tax revenues through the annual budget process. 
However, both a government's respon~ibilities and its 
political realities tend to define how these funds are ac-
tually spent. Mandatory services such as police and fire 
protection must receive priority over more discretionary 
budget items such as SWMF maintenance. Therefore, in order 
to utili~e general tax revenues as a source of SWMF 
maintenance funding, it must be satisfactorily demonstrated 
tl"lat this activity has greater importance than other discre-
tionary budget items. 

The success of this effort will depend upon many factors, 
including the overall costs and community benefits of the 
maintenance ~rogra~i the severity and extent of the 
maintenance neglect problem, and, as described above, the 
effectiveness o.f the methods utilized to inform art.d educate 
tl"le public and their elected officials. In estimating over-

.. all program costs, the cost of providing the recommended ad.;.. 
·ministrative and support operations itemized on Page 7 
should be included. . Based upon available data, such ex-

. penses are estimated to range from. approximately 10 to 20 
perc::ent of total program costs.· Allowances for the cost of 
necessary program lial>ili ty insurance should also be in-

... · eluded. · · ·· · 

2 • . UTILITY CIIARGES 

'.I'h~ use of utility charges to publicly finance SWMF 
maintenance rep:teserits a relatively new application of an 
egtal:>lished component·· .. of· mu11icipal -and.• county revenues. . The 
use·.· of•·· such cha:r-g~s< to fj:.riance publicly owned water and 
sanitary sewerage .· systems in New Jersey began in the early 
190P'~ and 1 todayi a.stable source 0£ funds for 
municip'al and c::ount.y 11tility authorities and agencies 
throughout the state .. Since the ac:loption of the state ".CAP" 
lawcited above, utility charges nave become increasingly 
popular as both municipalitie~ and counties attempt to 
maintain an adequat~ level of pµblic services in the face of 
State mandated J.imits,011.expendfture growth. 





COST DATA AND FINANCING TECHNIQUES 

While a certain degree of complexity may be required to eq-
uitably distribute maintenance costs throughout the dis-
trict, the rate structure should· als.o remain as simple as 
possible. As described above~ this simplicity will help 
make the rate structure more understandable to the rate 
payer and, as a result, more acceptable as well. The rate 
structure should also retain a degree of flexibility in or-
der to accommbdate changes in program revenues, expenses, 
and responsibilities. · 

. . 

Finally, the rate structure should reflect the costs of 
.providing the recommended SWMF maintenance funding. program 
operatic:ms itemized oh. Page 7. Based upon available data, 
such.admi.nistrative and support costs are estimated to range 
from approximately 10 to 20 percent of total program costs. 

·Allowances for the cost of necessary program liability in-
surance should also be included.~ 

Similar to the utility rate structure, the limits of the 
SWl1F maintenance district shouldbe based upon the contribu-
tion of runoff to the SWMF (and therefore the need for its 
maint~nance) ·rather than the b.enefits provided by the 
mainteng.npe. This may include the tributary drainage area 
for a single BWMF or an entire ne.twork of facilities. In 
establishing the district limits, consi<ieration must also be 
given to ~Sti:iblishing an acc::urate relationship between pro--
gram. benefits and costs ... As; the sLze of the district in-
creases and additional facilities are included within it, 
the accuracy and validity of this relationship decreases. 
ccmverl:iely, the establishment of several relatively small 
districts may unnecessarily increase overall program admin"" 
ist:tation and support costs. 

' ' ' 

· Fina11y,. a.s deScriped on Page, 8, any SWMF maintenance fund-
fng program bas~d upon utility charg~s should receive the 

· r~vlew< cirid approval of ].egal counsel and the certification 
...... of• al). appropriat~ stateboarcls and agenc;ies. 

3. •· PE:JmIT FEES 

:similar to utility ... charge9 , the use of permit fees to pub-
1iC1y finance SWMF maintena.nce repr~sents a relatively new 
a,.pplication of an-established component of municipal and 
county revenues. In.New Jersey; mUn:i,cipalities and counties 
have the general authority to establish fees and other 
charges to pay for the operational.expenses (including 
maintenancef of various programs and services. Often, these 
fees are associated with the.issuance of a permit, such as a 
bullding permit, soil removal permit, or Sewer connection 
permit~ . since the adoption of the State "CAP" law cited 
above, sµch fees, which are not subject to "CAP.I' limita-
tion~, have b¢.come increasingly popul.ar as both 
municipc;tlities and .co1,mties attempt to m&intain an adequate 

. COST ...; 11 
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r)ST DitTA .. )IND 'l"!l'NANCllfS .'.l'1CffrQ!JES 

Le,v.el ,of ,public .s.ervices .in the f,aJe o.f state mandc;tt.ed 
limits on exp,nditure growth. .. . . . 1 · \ .· ·. . 

The. •Succe•s•s,ft1l . :illlp.Lementatien ,o;f · ,a SWMF · ;nta:intenance fumling 
program . Joased feit.he,r ,entirely or in pa~t ,upon ,the callecticm 
o·.·.·.· .. · .. f .. •. p .. · er···· .·.m·.• .. •.i.,t ... · . f ... ,.ee. ,~

1 

•. :p.·,equ. q.· ...... re .. s. ·. the.·· e. :s .. t•• a .. :bl·i.',s .. h.•m.;n. t [o,f·•·•.· t. w. ··· .. o.· ... p.·.· rim·a· ·.ry·•··•···.re····· .. •--1.ationship,s. First , the :p,ermit pcrcpgram Ltsel f must be 
direc,tl,y relafe·!!\i in ,s:Qme ma,nner to $~MFs . and, preferably, 
their mai111tenance. •F·or ,exa::m.pLe ., the us,e a.f ·· fees from a 
,.s~nita:cy ,sewe:tt . co,nnE:ct":ion. p7rmit pro:gtam \to finance _:st:.o•m·~ 
:tVlq.,ter managemeln,t f.a,c1l1:ty ma1.n:te,mance may 1not b:e feasible or 
:perJnis,slbJe. •. I He:wever, the U:S'e of feels from a storm sewer 
,9:0.nnection •pel1jlllit p,ro .. gra1n may be,. Ot:h!er potentially feasi~ 

· :bl.e permit f:ee~•. incl:ude thos:e fo:r a munici1pal or county SWMF 
coJtstruc:ti.on p.e·rmit o,r sto•rmwater. dikc'h:iarg,e pe,rmit. .. ©b--
v.· iq:us.ly, a p,enmit :program bas:ed upon . ahnuf-'1 .fee charge$ . :f'or '. . t·' .. ::-!i_. . h . .. · . ·t:· · ·. t· 1 a··, h .. · · .• · ·· ·t Ol'l90fln,9;J~C.l.vl:,1t1:,e~ .sue·•.·. as:. a S,,o;rmwa.er,

1 
... . · 1jSC•arge perm:1. .. · can 

pcrO:"IIJ.de a c,ontfnuJ.:ng source o,f funds. I ,I· · 

Second, a r.elaf±onsh:iip shou~d be estahTjish~d if possible ~e-
twee·111 the payer.· of. the p'ermrt fe:e and the · µse qf< the fee J1t-
s•~!l. f •· . · a¥ pla.p~;r:ug pe:-md,t fe•e's into abcopnts ded_icated py 
~l:d~:r . and . t;rac1~1~g . ma,in~ena,nce efforts\ a??. expenditures. f.or 
1.n.d1v:1dual . fa.9111~:be;s, it wo;uld be po~s11:pe to. demonst~ate 
the Uts.e o,:f sp,ecl. f1.c perm:i:t prog>ram 1::revenues for the 

•: '_ .. ' ., . _- .1: .... ·-_ •• ·. :• ' • • • •: ·• ,, ·_ • '.1 .. ·, ' .·- . ·- · .. •,. ; .-- '. 

m ... ·a ..•. ··•.l. .. m•t .. ,e·. n,an.1 c.··•··:·e·, o.;f1 ... •· .. P.P. e. c.1f• .. 1c····.f ... ·a ... c.,1 .. lr:t. 1.e. s. •.·.· .. · .. '1:h.··. e. •-·1mo··· r .. e>d1:;r. e.ct.ly .. ·.' ·.E! .. 1:-th-e::rr ("),i the . apo~e- .. relations,bJ.p:s .... can be , E:.staibl1s.hed,. the 
9'ireate1r thee . chanc,es for .s,ucc:es,s. Un.:J._.1ke general tax; · ·· · ·· · a··. l · 1 · t· · h·. h · · · · ' · ·t ·f. ·· · ·. · · · '.t';e~e,nu;e·s a.111r \ Ul~-ll r Y C . a~ges, . ·.· .. oweve·r, . pef:11\\L · • • ees may q,n,:ty 
be .us:ed,. to, •,frnance. the maintenance of new .SWMFs,. . . . . ·.· . . . . . ! ·.·.· . . .. ·. . . . .·· •.. 'I· i - ·.· 

. It s:hould aLs,ol be no,ted that the use q f c*ed&c·ated acco,u.nt.s . 
to d.ep.crsit p:~r,m:it fe,e.s and the tra:ckling o.f .. specific 

.· ma:tmt.e.na.llC.e. elforts .a.nd .. e:xp:en-ses. wili provide a valuaib•l:e 
· .. · da1ta.1::J·,ase . fqr ··.e ... -Vc1.,a,.Jua·.ting . th.· e a. bil .. i't1;y.· .o.f I pe·:tmit f .. ee .. s .. t.o c.o:"11.· .e·r .. 

p:rogr:am, e*pens:es, as: well as to; determine' ,a,ny r:equ'ired r$Vf.ii--·s,:Lois.. .· ·. ···. I · · · . · . ·· .· . . \ · ·. · 
··.·• > .. ... . · . ·.· ·. I ... ·· ....... ·. . ........ ·. ·. . .·····• ... ·• ... · ·· 1 ... • • .· · .· .. ·.· . • .. •·· •· .· Si11tilac-r. t~o. ,u.t:i:~i;ty•.· .. cl,ia,;r.g;es., ,t:bie· .. ·.IDer111±t .. £\ere .S£c:b.edu'l.e ... sh'Oill-Lcl 
re,fie,ct tb..e qp

1
,n,c•7\t>~ .. o~.f p_ay,mei1at .. b~1s·ed u,pot1 cont;ribut:.io,n_ ~o · 

~,ll'.e: ~eed f,o;i:: .. · fi·acc,l!.;.rt~ ma,:11n,te,n:an.,c:e ; rath~:f ~han. the . bet~•ef J.ts 
p::trQYJ:d.e<i· 0:¥ . <rt.\ . ··Eor .. ~,xa,mp::1:e,, a . :S,WM,F .. COfSt.:truction PE:r~xt . fee 
Irta,lf b,e ,b.a;s,e,.dr ::pi::ptcnp,} t.Jae .. s:J..z:e o& t,n.1.e .:p;ropp:se:d.·0 fac,L11ty. ,a:s 
~e:1:.<fn:mined; b¥ • ~ea,,. 1nefght0 ,/ .• a;Jldi,/,-b:tr. ¥~lt11J1e ., i ··. Tille< !•ee . m~y ~]bs:¢ . 
ll'et1e,c;t t.:he q~m~.iLexli~¥. o.f the :f.a,ca11ty,'1s,. ,9per:!t:LCJ,ll, 1rrci~cl-.· :;~~i;si~~~i:~t.=~=~· ~ij"?4;~~u«;!:j;~; 

. :11,es:1,cl,ent,1,a:I; · a,r;a, a:ndi ;1rrtended; · e>naLy . fo~ 91:pal,~ tY ·· con.;tro :L. WOili{Ld 
b:e, en.arg:,ed a, P:f<Z,lp:ort:.l\O:rracl:.el,:y ·. ll'ower p,erll')i:t I f,e'.e tlian: a larg;er 
,·f.··•.a .... ·.·C.·.•.:.1.·.·•.·.1 .. .1:.··· .• ··.·.t·,·•••···''f;.·:.·. P.:·.····•~. ::·o ...•. ' .• :.·."!;/,.·.·.,1.· .. •.·.·.r ... •.,.• .. · .. j;Jlg. b,oth: qu:alf:t,y a,nd) q·:1• .. ··:·•·<l'.nt·l.··.,ity·•· control to, ···,If COll\Ill'e?.:l!el.aT a,reai. . . . .· .· ... ·.· I . . . . 

• . . . :. . ..... · .. · .. i . .· . . 

. . . . 1 . 



COST DATA AND FINANCING TECHNIQUES 

While a certain degree of complexity may be required to eq"'" 
uitably distribute costs throughout the permit program, the 
fee schedule should also remain as simple as possible. As 
described for utility charges above, this simplicity will 
help make the fee schedule more understandable to the permit 
applicant and, as a result, more acceptable as well. The 
fee schedule should also retain a degree of flexibility in 
order to accommodate.changes in program revenues, expenses, 
and responsibilities. 

In addition, the fee 5cheduleshould reflect the costs of 
providing .. the rec.ommended SWMF maintenance funding program 
operations itemized on Page 7. Based upon available da.ta, 
such admin.istrati.ve and support costs are estimated to range 
from 10 to 20 percent of total program costs. Administra--
tive costs .. of the permit program itself and the cost of 
necessary prpgramliability insurance should also be in ... 
eluded •• 

Finally, .. as described on !'age 8, any SWM:F mai.ntenance .fund-
ing program utilJzing permit fees as a .· funding . source should 
receive the review .·and approval. of legal counsel .. and the 
certification of all appropriate State boar.ds and agencies . 

. . 4. DEDICATED CONTRIBUTIONS 

'l'he use of dedicated Contributions from land developerp to · · 
finance public maintenance of SWMFs represents the extension 
of an established procedure in a new direction. Under the 
program, a. municipal or county government would assume. the 
maintenance of a SWMF constructed.as part.of a private land 
development. This maintenance lUay either be provided by 
municipal or county . perf5onne1 or . through a contract·. with a 
private maintenance service. All Or a portion of the re ... 
quired. funding .•. for th,e . maintenanpe would be obtained through 
a one~time c:ontribution by the.land developer.to an account 
ded:i.,cated by rider which is controlled by t.he municipality 
or county .. 

The amount of the contribution to the.dedicated· account 
would be based upon Seye:ral factors. They .. include: 

. ' : ,.· 

1. The total number Of .years in wnfch facilJty maintenance 
would.be pr6videcl. 

2. The present annual mainte.nance, administrative, insur"'" 
a nee, and support. costs~ 

3. The anticipated anm1al incre<-'l.Se in present costs due . to 
inflcJ.tion,. equipment . depreciation. and replapement, increases 
in· la.bQl;"' and insurance rates, rising dispogal costs, and 
other·· factors. · · · 
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GK>S{P DA\IDA: ANtr 'FI'NiA\NCiN<i TECHNi,iQUES 
I I I 

4. .T,he anth::iJat:ed annual inte;r::re·st e,aJn~d: by the dedie~rt.ed 
contri;,but±on. [ [ 1 

s,.. The perc.en.ia~:e, .:bf ·any,. o\f cost sttJri;tJ: hett•teen the· <ie-'-
v:eILoper and thb :mun.i.cipaTity or, county• 1 I. · · 
~·· tota'L numt,lr O! yeai,s; fa,,. .... ~Ii -ir.teba,,di!!. wiu J:,<> f1"0~ 
v .. •.r.ded w.iLI va,risy w,i:th each: publ1:cly fuqded SWMF maintefranoe 

~~!"; .. .. ;. :=\!t=t~t."!1r~!,.!!:t 
p~O·f~ding .2s. ~ear;> o:f. maiillten;ctin'<::e for .. Jse~ectecl s.WM~·s·. bu~lt 
.w1ttn;:n the T.owpshi:p~ At the_ end. of the 2~ .. year period,· .t.he. 
·m·,,. •. J..,..t··e··n·a'n· ··.·c· ·e· ··w·· ,,1· ,. t1-.··e· ···n··· b··e· ·, f·1· .. n·a'""c•e··a t···h·r1 ·o···ug·' .1.., ""'h·e·, · ·T· ·w·n···. ""·' ··' ",;;,,.,~ · ·. . >. < <"' .•.I.·. n · ·. •··· .. ·.· .... ·• ·· . i "'' "' < < ··•· ·. • ··.. : u "" · ... · ·0 suJ;p 
gen:'ral ;t.ax re+e,ues,~ . · lr1 t.Jr~. We,~: Wj_l'l~fo~[ prog'rattt; J:)a\r·t·J;~~: 
pa .. t.l:, ·.ng· .. clev: .. ·,e. ·l .... 'Oper. s. a .. '.r .. e,. re!qu:1;.red···•··· t.•.••O.• fu.,rn.1sh, 75. per··· C. en. t..• .. · ... ·•· .... O .. · .. ·.•f ·. t.ne 
estim:ate·d anntt;ra1l sw•MF maintenan:ice' c:o~ts, I in t.hef f o•trm o1f a . 
. o.nJ:•..-time ·pa,ymeht... Tl,re .. a•m:oun.t of. tltis paylitertt :ts, caclculatied 
fo,t"· each faoil[ity··••tnrmug~ .•. trre·. µse>,.of··.·~ ... stjartdardi.zed>De~e1--
.ope,r Co:ntribu•tion W:€>rksheet. The.· details bf.·· this' worksheet, 
provided: . oo.ur~Eksy o•f We;st. W:i.nd·s,or •. TownsltipJ ··. are. pre~'ented,., ±n 
'I''a:.hJ:.,e· 67"3., . . A: [revi.e.,w ctf .tnes~·•·d~t.a;,ils_·.fwil\T s,erve to illus.;.. 
trazt:."e'. the,. De'dicr::·ated eont::ttlibut:1..ori c:o,ncept •.. I 

· ... ··· I•. ... .. .• ....... ·.. . .... · ·.·· .. ··•· .. ·. ... I l .. · .· ·. . ..... · .. · · 
I:ri t::he. W'e·s.,t w1±nc1iS,or p•rogr·amt.,. a:nrtual nt'aintenanoe CG>.S'ts ci\:ire .b~se•~··.·· UP'~J?· t1me1 .•.. P~~'~:~,7mance'. ~;f. f;?1:1r: .•. lllic1l!?'Pr· .•.... ;maint:e,~~fid:: J~1s,ks m., 'EJ0,wits,n:1..p1 :pers,pnnel. These ta:sks .. :u11c:lµde g.:r:ass mowing,, 
1"a"'-'rs· ,,..-ame· m·a· . .;, .. ,,,.J,e,...•a· ·n'"'"e· ·.• ··· n,e ... ·e··,._.,,,,.,, -ma·•-1•-"'"·e·· ·n·· ·a·,...c··e· ··s·· ,,.,,..h. · ·a·s·· t·r··a·s:·h a· ·,"'.:i, 
.i... i"~ .i=· ~• '; , .... ~., ,,,. ·, t ,, '=': ~· .•v~i .,., ''-':''" \;. , ~1, . . J .... "':' . . : . , i . . . ?'~~, 
de,b1r1,s,,. rem,,v~al .... ami·· .e,rot,.,s . .1,o•t~'. r~}PaJliG:r;, .. al'fd1 Je,r~o~:bc s:_<fil.1ITl1;'il! 
remo,~a,11: .. a;,ni4'. ~0,1~·"-;oll)\ :tres; ·01rai·•. 1on .......... ··. ,rasis,1 nt()jW1'TT~•. 1S' ~s,~:111ta,i:.;~'~ 

a ... i ..• ·t··,.-.t.·.' •. ·:.tt .. , ··e.. taJ .. · .. ·· .. • .. t···.'e.·.• .. ·•···· ... ··. o·,f. i .. ··o••;·n ... · .. ··,.'e.· .. •·.· ·.-.a; .•. ;c·•·····r·,.··.• ... e,.·.··· .·.•.P·"·'·e·•·'··.r.i.·. ·.·· 11 ...... -.. -.'o.• .. ·.u .. '.·-.· .. • .. ,r·:,.· .. •'··· .. ··.·.· .. ® ... '-.· .. >:l.t ··.:r ... •.r ·.· .... e•;···r· .. ·•.· .... ·:rr·r·e···.·.···.'cg .. ·,. ;u·:··1··· r ... ··.·e····•<ft·'·.···· ·.t .... ·.·.•.a. ,s ... • ..... • . .J .• t .. • .. s··.·•.· .. •a.·.·.r.r.•.··•.e.···.· .. e.srt,ima,t.ed,. :bas,e·Gl up:oc:Fl a:n. tto,nrl y , a y.earl~ ,. o,r a pe·r t.as,k 
)t)asi;s..... .. Ap,piEli>i'.)•:t:riate, f'a,cto;rs atre u:t±.Iized t:o reflect th;e .in,-"' 
~req;U•ent: . pe;t:f.o,~mia·mc'e · o,:tf sueb ·. ta,s•k.s .· as, . Jredctj_me'rtt .. · removrai'.h atid 
b.. " .. o.ttroa,fo · .. r:.,e•s:t:t. 9· .. ,ll:.· <'a'[t:±,,:rtn.,... . · Amct1ti\:tal.fs. 1.J:.abdLJd t.yr. I ±,ndna,r a. nc:e cos,t,s a:,a:; e 
a,Jl.s,c;,.•·• e;s;;-t:Ji.ma:tJedI.• .. arnal c;0,mit>i.n:edt · ·. w:;f tlct tl'lie: • esti:rrt:a,ted .. ·.a,rtn:u1aiJ.L •··ces;,-t;.,5 
cif: ·.· t;fu,~t f;Qi\il\J:.: · .mi~]J'd.1'.lt . ·•Infct·±ht:e:iroatn'c;e' :ltast.Jl:;;s;il t•.(\j1 ! p,rc>~tJ.,c:.e; . ai ~.c;it;a\I . 
. . •:· .·· .,• ... ,: . ., · .. ·· .. ,i.l,"'-,··'• : .. , , .. · .. · , i ,'.j;. • .a::-, ~;;..,, , ... .a•- ,{,: • . ..,J., · ·. ,J;.'; ·, .. ·-,.,,,, , •:. Eli::tr:g,t-¥eaar· .. ma;lll!Jsll-6:,maB•~e .CQS,"-' .Jl©•lt ... '"',11e' ."':aC::X.c,J:c.y "'.·•.· ... 'F~·l'L$' va,J.\lle, •1'~' ;t:~~;jc:::~~~t;;~~t:~:~;~~;i~ :;:; 
tt:c,Jin:1w:tl::1:.0:mr.,. 'Elm~s"' EJ'.r~,el1lt:. W,0,rtlfu,>Fac.t.01:rr: J;;S• b)as.e.d. upon, an a;v:eos-· 

•· a1g;~: .· ~n:II1.r,~,I'.•i i,nttt·~~e~;tt ... "~at~~'i :°:ni_ t:~e: _d~e_<ii&e;,a:t~,cl Jtr~.~,~ .•. of:., _a ... P~f:c;eti~ ... a!1ldl ··~•Pr/:1r~~fe7'@J~e:l~mP:~a1 c,os,it 1FlC~eas,e, 0,:f .. ~) .pe1•rcecrn.t o;v:ea:. :th,e 2,5 

~'.e~,:t: ~~::t:e1na~,:'.;~er:~,~ds., . ··• . •/ ·. ,<,. < ,< ·• \,.,.\ t' . ,< .. -, . _ _ , ... ,. . , .,_,, 
.:EJ1, · .. cr~:atE:\::.Jtom; to? 1ttlfu9:, ~ea,t.nr~s, ~,;e, •· t:n::e; -~7'~,,·· \W:$,t)d~•?! .. :~re>~:r-am,, _ t¥re: 
. :trea\Clte,tt· •· ma¥;. ai~s;q; ~,JYS:lfrl tr:~, , ~m:clli,~<Jlrer · ,.aLCf~tt:~:.~9r.1,a1.Jlj >~~F, •nf~ti~l'.l'l;:~1?'.a.I~'~:$;; 
1:t'as;k's,, . p:mesJ,~ndt\edt . .L1m CJIDa~1ter EQ:ui.l!'.· ...,, Hadfan:~el\lanee, . Ee:pilmpment:. ?Lina . . .. ~i;11~ .. ~.;;,~¢ri~~~.:::!· 

=ai~~e:s~ .6'"":: . .:if'.F1t.'~!· _P:~!" fa1~~, .. ~~:ill,p:111t:';[· edsd.·. ·r:~a:'\re· i!t··~~,- ~1::1-• 
I!lJi.a,:e. (;?'Q;S,~Si q,.1,, ll-1"1'.e:s,e, a,\;l,\;ll]} • .. J:..O•J'.lg'lJ.:,• u..~S'•""S,., I ,,nr :a' ' ' ,li1.:.L.0f:l·, · u:e ii:Ul""' 

. ~~'t~~~~-~~~1;{~ff~~;t;#;~;!~FJ!tt 
' tr- rte,rrr:m(l; 1.,,.., I'~ 7, ,, Bl).\S'~ U.Pli>"' r:riat\1~ (l;a ta, Sl>lcii 

~·· ' 1. . 
I 



COST. DATA AND FINANCING TECHNIQUES 

administrative and support costs are.estimated to range from 
approximately 10 to <2 0 percent of total program costs. 
Finally, an annual cost of approximately. 2 percent of the 
dedicated funds·. may be required to cover the administrative 
costs of the dedicated accounts themselves~ 

The use of dedicated contribut~dns to finance SWMF 
maintenance. has many advantages .. · Uni ike general . tax 
revenues,· contributions to dedicated accounts are not sub-
ject to the State "CAPII law •.. Although it is only applicable 
to.· new facilities, the use. of such funds·. can be. closely 
tracked through both . account and expense .. records. ·.· This in-
format ion can be utilized to demonstrate a direct rela-
tionshipbetw~en the contributed funds and t.heir .use for fa-
cility maintenance .... The use of separate accounts for each. 
facilityinc].uded in the.maintenance program can further en- . 
hance this . tracking capabil:i.ty' al though with added adminis- . 
trative costs. converseJ.y, the use of a single or ].imited 
number of dedicated accoµntswill.help reduce overall.admin--
istrative costs at the expense of this tracking capability~ 

. . _·· ··, . ' ''•_- . ,•_:_ : . ', . ' '. . ·. --. - . :' _. ·. 

Finally,. as clescril:>ed on>Page 8, any SWMF maintenance fund ... · 
·ing program utilizing dedica,ted contributions as a funding 
source should · rece:ive .. the review and a,pproval of legal 
counsel and the cert.ification of all appropriate State 
boards and agencies. · · · · · · 

. . . .. ' . . . ·, ' .:- ·- : -. '·-. ·_:•' ._., ' ·.. . 

The design, constructioh; and operation of.a successful SWMF 
requires input andcoordination from.many sources, including 
planning and . design professionals, . construction' . inspection, 
an.d maintenance personnel, and regulatory agencies. . As.· 
detailed.throughout.the ST<>RMWATER MAN,AGEMENT FACILITY 
MAINTENANCE MANO.AL, the clegree. and frequency of maintenance 
required at>aSWMF·ls depen.dent·upon the level of·expertise• 
andeffqrt·put.fort.hby theseconcernsduring their inyo1ye--
ment with the facility •. ·. Therefore, it can be seen that 
these same concerns represetjt ·the source .of.SWMR maintenance 
¢Os1: savings. 

As described in detail ifi Cha.pter Two ..... Planning & Des;ign 
Guidelines., significant maintenance cost savings .. can be 
achieved through t.he ·use. qf effecttve standards; durable 
materials, and.thorough analyse$ during the.planning and de-

·sign of.aSWMF. Therefo:te, .. facility planners, .designers, 
and reviewers should be encouraged to adopt and. adhere to 
the recommendations and guidelines presented in Chapter Two 
of the MANUAL. . . 

. . . . . ' . 

Sound. construction of a SWMF in. accordance with the design 
drawing$ c\D.d specifications will also help to reduqe BWMF 
maintenance cqsts .. The:c-efore, construction :inspection offi-

COST 
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COST.DATA AND F!NANCING TECHNIQUES. 

TABLE 6-1 

N.J. DEPARTMENT OF ENVIRONMENTAL PROTECTION 

STORMWATERMANAGEMENT FACILITY MAINTENANCE MANUAL 
. .. . . , . . . . . --· - --- -- - -- -- --- ~- --~ - , ·. ----

SWMF MAINTENANCE ·•EQUIPMENT -~. MATERIAL,· COSTS - .. _ .· -- . -- . _._ .. ·: - . - ·- : -·. ·._ ---· . __ -_.. . --- ·----· ---
. . . . -
-. . . . . . ,• . 

. · EFFECTIVE DATE: .JUNE 1989. 

.. ·,•• . 

, GRASS IIAINTENANCE F;QUIPMENT 

:Purchase Rerit ·- ( per day) ---- .. ----· ·- . 

. :1~f11!0 :~!ar·>·:::: ::: .:. 0 $3;~~g::~;gocl· : : : : : : : : : : : : : : : : • $;}~$i6g 
· .. Tractor Mower p. • • $15, oo0-$:20, ooo ·• • • ••. • • • • • • • • • $100-$300 

Trimmer/Edger •• \ •• /. $2'00~$.soo • •••• •••••• • •• • • $25-..$35 . 

0 < · ~!!!~Ls~~.;;y~/ ~:::/ ~J~~itm : : :: : : : : : :: : : : : :: : : g~:;;g ·· 
VEGETATIVE,CO~R MAINTENkCE EQUIPMENT 

Purchase . ,. :· . ·· .. ·._: ·• . . . . . . . --+ . ··v. -- --· -i½ --~:- ' --· -_:___ ,--· 

- -_. fr-a·n_d_ ... s-aw\ _._: ... ..:- ... ~.-:.:_ · •..• ~-:_ .. :._= .• --- •• __ •. $ .. 1.~ _ _.._~ ·. --~ --~ . -.. :• . -. -~ ..•..••.. -.• _ . -. $ 5 --

-'.~~~hin:\a:h~~;~·.·r_:i: :.·: : : :: . !:·:0$·;~5~~~ :·: : : : : : : : : : :: : : :,: :- . ~1~;~3 5 
· ... ->S-hI:ub .. T-f·iiCdne-r.---· ~- :-~-..--~_·_.--:.~·-·•, /-:~--~ ---~---- -~-, ~-- $4.;:Q_O . . ~<~, ;::~ _.- __ •... : . _.._ .- .• · .... _ •. -.:~ -~: .. :/. ·., .. $2_ 5~--$3 5-. Brush, ch:i.ppei- · .:~ //.·. • . ~10·00~$5000 .•. · ••••••• {._.. • • $50-$:L,50 _.· ,·· . 

. · .. : -• ~RAN$PORTATION EQUIP;MEN'l' 
.. · ~~..;.;. .. ;.;.-~-----~~---~·~-;.._.;..~---~~~~-~:~-~..:..:..--~-~--.;.;·.,;.~~-.. -----~-~.;.;...;.~~:~~---·--~-----

, _ -. . · ... ·· - . ·- I>~rcha;;e .· --••-·· .•. ·(pe}~!:rith) •·· .. (pe;e~;;) 
-----~"o!------~-- --~~-...... -i-~-~--.. ~--- . -""."'"-----:-~.-

van . ..... • .. ·. ~. T $10 ,000,;.;.$15, 000 -~ • • • $4:oo • .• $50-$70 
.-_,_DPuimc __ .pk_iu ___ PT.-_. •·rTu· r0:_·_uk· ck • ·• • .• : ·• •: • $1 O , 00 O- $15 , O 0.0. • . $ 4 OJ) • . • • • $ 5 o ..,;,•$ 7 o 

• • . • • . . • . $30, OQ0-$50/000 •••. $1200 • . • • $75--$150 
Lig.ht: Duty Trailer • $3, 000.,.;$5, 000 ••• • $150 • • . • . $30-$50 
Heavy Duty Trc:1ile:t· .• $.16,000...;$20;000 •. •·_, $500 •.. $100-$200 
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COST DATA AND FINANCING TECHNIQUES 

TABLE 6-1 (CONTTNUED) 

NOTES: 

1. Estimated equipment costs are.based upon Industrial/Com-
mercial grade equipment. 

2. The cost estimates presented above are intended for gen-
eral planning and comparison purposes. See text for in-
fQrmation regarding the basis bf the cost estimates, iti-
structions regarding their.recommended use, and procedures 

. for developing more specific cost estimates where necessary. 

3. See CHAPTER FOUR - MAINTENANCE EQUIPME!NT AND.PROCEDURES 
for additional information on SWMF.maintenance equipment and 
materials. . . 
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COST.DATA ANO FINANCING TECHNIQUES 

TABLE 6-2 (CONTINUED) 

. .· 

AESTHETIC MAINTENANCE TASKS 
. -- . ----· ----------- .·: . ,; --· -- . --· ----. ---------- . --- . ----------

. (Values expressed in Man--Hours) 

Small Facility Large Facility 

. .• . Gras.s Trimming O O O · O ··~ O •. 0 O 0 O O 0 0 

· ·,·:Weed: ·con.tr.ol .. · •..•• · .: .................... . 
. · ·. La.nd,sc:::ape Maintenance ..••..... 

Graffiti Removai~ •.. ....•••.. 

. . - . . . . . . . . . ·• ... NOTES: .. 

· • 1> :Facility size Def ini t:i..ons: 

0.5 
0. 5' 

·1~2 
2-4 

--. ___ ...,. __ ._ --------
.,·-~· ... 0 ••.•••.••.••• ·• 2 
0 ~- ·• .._ ·e •· • • • •· • • • • ·• 2 .... ·. . ,.. ··. ·, . 

·. ~. ..... ... . · . . . . .... ·• .. . . ..... . ·, •·· 2-4 
4 .... a 

Small ~ac:i;li ty: Total SwMF site•· Area 1/ 4 ·. Acre 
Large Facility: ·Total·S~F.Site Area t Ac:::re 

.. Appropriate adj,u~.tJjlent~,···.to··· t~e ·cos.f estilllates··· presented 
.aboye should be madeas:riecessary.t6 account for actual SWM'.F 
size. See text for further information., . 2t Cost ~stimate:s are presented· . in. terms. of rnan--hours . 

•. • ,Tll¢S~ values should be used in conju11otion with applicable 
·· .. pe:rsonne1·· ratefJ to determine labo·r ·costs ·for a· 'specific pro-· 

.g~~m :or: faci,~ity.· . . . ' 

.· .. _. }. '!'he cost estimates p:r~sented, &bove are intericied for. gen-

·tb;}~?f~~.ri~::a.tcifri;:°:·~&!r:t:~.i·sp6ip·~:.:s•t:os•~:e_:·.si{~;t·!._~.~· tri:0 .••.. 

: . stiuotions reg:a.rding ,their recommended use, and procedures· 
·. · .. for deve.lpping more speci fie cost estimates where necessary .. 

< A>B~e .cha~t~r •~()ur,· --·._.Maintenance ·Equipment and Procedures. 
·• for·. detailed. in:f ormatio11 regarding SWMF :maintenance tasks·· 

·. listed: .a:boV'e~ . . . . . 
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COST DATA AND FINANCING TECHNIQUES 

TABLE 6-3 (CONTINUED) 

WORKSHEET.FOR DETERMINING DEVELOPER CONTRIBUTION 
FOR 

TOWNSHIP MAINTENANCE OF SWMFS 

NAME OF DEVELOPMENT: -.,.____._.;_ _____ -..-----;,.. _____ _.;__.;_~~_.;_---------

NUMBER OF.ACRESJ:NCLUDEIJAS PART OF SWMF: -----,---~~---~ 
1. MOWING 

A. RATE PER HOUR FOR LABOR ~ND EQUIPMENT = $ -----
. . . . . 

B~ BASE NUMBER OF HOURS< FOR LAB0:R 
AND , EQlJil?MEN'I' . FOR<M0BlI,rjZATJ:ON 
AND MOWING Ul? TO ONE ACRE: . ..,........ .......... .......,..-,---

. C. NUMBERi< 9F .. HOURS F(?r{ MOWING. 
ADDITIONAL AREA •.. (BASEI),ON 
ONE HOUR PER ACRE) : . . 

D. H .·.· . 0W!NG 
. . -·- . 

E. · COST PER MOWING == 
. - . .---, ' .. 

· F •. NUMBER OF MOWINGS 

H. MATERIALS= 

I .. $ __ ,___ 
. . . 

. . 

2. LANDSCAPE •MAINTENANCE 
. ·- ' . . . 

A. RA TE PER HOUR F'CJR LABOR .AN}) . EQUiJ?MENT = $ 

B. NUMBER. ,OF HOUR§ QF REQUIRED .• 
LANDSCAPE MAJNTENANCE PER•··.YEAR: 

. . -. . . 

~----.'--'---

C.· ANNtJAt. LANDSCAPE MA!NT. COST= AX B = $ 

. D. $ 

---~-

--------
----~ 

E. $·_;···_.;_-~-
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COST DATA AND FINANCING TECHNIQUES 

TABLE 6-3 (CONTINUED) 

ENGINEERING AND COST CALCULATIONS PREPARED BY: 

TITLE: DATE: --------'------------ ------,,-
ADMINISTRATIVE REVIEW BY.:. 

TIT.LE: --,-.-------------------- DATE: ----------

COST.;.. 25 
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Mailing List for Revisions to the 
STORMWATER MANAGEMENT FACILITIES MAINTENANCE MANUAL 

The Division of Water Resources may periodically update the Stormwater Management 
Facilities Maintenance Manual. To enable the Division to provide you with future revisions or 
ammendments to this Manual, please complete the form below and return it to the address on 
the back. · 
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Agency:---------------------------
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