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Appendix A
TYPICAL COSTS ASSOCIATED WITH
STRUCTURAL BMPS

The typical costs -associated with each BMP type, along with-maintenance issues
and concerns and design guidslings and’ resources, are surtrnarized tnTableA=1. The

 references used o commpile the information i Thé 166 are listed following the table. THe

‘superscripts following items in the table indicate the reference from which the information
was obtained.



Appendix A

Stormwater BMPs

y Juswabeueyy e)ep pe ple punog
0} 2pINY ¥ - Jenuew Em:i&mumm eploj

-papesu sB paulopad aq pjnoys
juewaBeuew epjoysed pue JuspinN
*SJUBAS UlEs

abie) Jejje Ajjejoadsae ‘panowal sqap
pue Apejnbas pejoadsu| aq jsnw s1aned
‘papaal se eaJe 8y}

Jo 8oByINS ay) oy parowal aq pinoys
‘spgap Joyjo pue 'sBuidd)jo sseib ‘ysea

4z SIS09 UOONLSUOD BRIV} JO %G«

2112 BB 80BUNs Jo (1)) 'bs)
100y a1enbs Jad 00'2$-06°0%

SI9ABd PUS 9)8I0U0D

8y Ul LO'E JNE MSUDI0SS 0} Jajay

y Juaurebeuey J8jepm pue pueT punog

0] 8ping v - jenuep Juswdojedsq epiroj
oy Ul E0'E dNE MS UQHORS Pue o ‘Yyoual]
wonex3g Jo sjdwexg whissd ‘Al JoA
‘fenuepy uogeUIOU| JjULIB8 4 IBJEM BOBLNG
Jo 8Beiojs pue Juswebeueyy ay) 0} Jajey

‘uoljeJjjixe 8jejljio.) 0} papasu

S| {eAOWAI Juaw|pes pue sedas ojpolad
“*sjuaAe ule) abie)

18)e Ajjejoadsa 'poAollal sLqep pue
Apejnfial pajoadsu| aq jsnw sayoual),

e—.mc_mmo_o

0 9a1b9p pue suopIpuod a)is

. uo spuadep uonejigeYyas youall
oz'er'1v'e SIBOA G1-G

Aiana payinbai st jey) uopeyljiqeysl
pue ‘uojjoadsu; youaly ‘adsueusjuew
djjs 1aynq Joj }509 {ENIdED JO %07-€
0} pefielaAe Aj|lenuue aie §)S0D «

00t 'p'z) QWNIOA JuaWjEal)
jo 'y ‘nosad 16'2$-05°2$

sayoual} uojenyx3

yJuswebeveyy sejepM pue pue punog
0} 8pINY v - jenuep JuswdojaAeq epLIoj

. ‘Aiesseoau

Ajenjosqe ji Ajuo siezijjie) esn
*paujgjuiell

aq jshw sedojs epis pue sjuswueqwy
“Allenuue auop aq p|noys

woyoq.uiseq ay) Bupisip Jo Bunojoy

: ‘Alenuue 8ouo Jses| je peAowal
8q JsNLUL S)uawpas pPaje|NWNooY

. ‘pepasu

se paijedal pue-Ajjenuueuas paulejuiew
pue pajoadsul aq jsn 8injonys jo5u0d
. ‘peAowal 8q Jsnw suqap Aue
pUB JuaA® WIO)S Jofew E Jajje JO syjuow

.

£1,51800

‘abeJojs Jo () 'no)

a8yl ul ‘70 NG >>w_:.ozomww 0} Jojoy 9 A19Aa pajoadsul aq jsnw Ajioeg « | uolonIISUOD [ei) Jo %g-¢ ‘Ajlenuuy .+ | ooy o_mr:o Jed 00'1$-05'0¢$ | suiseg uonusjay Aig
” SWILSAS NOLLNILIY
sasinosay pue mo::mn_zn ubsaq | suisouog pue sanss| ssueusjule §]S09) aouUBUBjUIRY 5}S07) UOJ}oNIjsU0) adA]
m pue ‘uopoadsuj ‘uopyeiadg Jo uope|e)suj ding

SN [EINJONYS Y)IM PAJeIoOSSY siso) [eoldAL 'L~y ajqel




Stormwater BMPs

Appendix A

g1 Solems|pejejohop
y89Yys joe- ABojOUYD] I81RAULIO)S BY)
uj pajlejep os[e sl BLA)UO UBISSp |e1ouss)

yJualaBeusyy J8jep pue pue punog

0} 8pInY v - [enuepy JusuwidojaAaq eplio} |

9yl Ul $0'c dNG MS cw_«om.vw 0} J18jay

‘sjuewalinbes
8dueBUSjUIEW NBY) UO pejeonpe
9 JSNW S8|BMS 9ABRY JBY) Sjuepisay
‘papesu se pawliopad aq pjnoys
juewebeuew spioysed pue JusynN

- yumeks
Ataae ises| je suop 99 pjnoys Buipposal
1o ‘Bujpesesal '[BAOWSLJUSWIPOS
‘Afenuue
JSE9)} JB UO|S0J6 Joj SWep }oayo joedsu|
: ‘Ajlehuue jsee| je
paiinbai sse jeaowss suqgep pue ‘Bumows
‘sdueuajuew uonejabiaa ‘suongoadsu)
‘wajshs
ey} jo Ajjoedes ay) ulejujew puB ‘spesm
-joju09 ‘Ymolb saneyaban eyejnwps
0] pamotu aq p|noys so(ems pesselo)
“Wa)sAs ay) Jo Apoeded pue ssaUsA[jISYe
panupuod sy} ainsus o) peuBjulEW
8q pinoys Wyipim paysiiqe)ss ay)

¢} 51809
UOJJoNJISU0S JeliUL JO % /-G Ajjenuty .

61wl bs 1ad 09'1$-09°04

sojeMg passelo

!

v._‘:hmsmum:ws\
48]EM pUB puET] punos io} 8ping v
- [enuepy juewdojersq epubl o) U $0'¢

pue gg°L-19'} dWE MS :v:oww 0) J9jay

‘uoneZ|jeuuBYo Juaeid o) pepesu

S} |[eAOWS Jusw)pas pue Jedal ojpouay
'PapIOAB 84 pjnoys

o|yyes uepseped eA|ssaaxa pue olyjel}
Jenojyen ‘uopoedwiod jlosiezjwiujw of
‘uofjejabaa

snoJoBiA yBnouyy Jeyy Jusioe

UE sufejulel pUB Sjusnu pass)sanbas
S3AOWRL $8|p0q Jajem 0) Jusoe(pe Ajjoslp
jou saayj ewos jo Bupsealey opouayd
61'z Pepeau se pauliopad g pjnoys
juswabeuew apjoysed pue juapnN
99ye Bujwwep e jusaeld 0) >:m=:.:m
paAowses aq ysnwi dnpjing juswipag
‘uoj501a sjuasid pue Aoualole [BAOWIS)
u| spie uonejeboa Ayjesy e Bujuejuiei
‘padinbai s| sdiys Jeyji} Jo uoprIey
‘pepaau se peuniopad aq jsnw Buimoly

ﬁ._uum:.
SBM pOS sewnsse Jsoo Jaybily sy
‘pasn sem uojjejebaa Bupsixe
1By} SAWNSSE }S00 JOMO| BY] »
*Ajenuue esoe Jad 00F'L$-001% »

¢4 POSD SEM pOS salnsse
1soo Jaybiy ey ‘pesn

sem uojejaben bujysixa jey)
SBUINSSE }S09 }SOMO] 8y |

‘Y "bs sad 0€'1$-00°0$

seoInosey pue saujjaping ubisaq

SUJa3U0J pUE SBNSS| eoUBUIIUIEY

§)}S09 doueudjUIR
pue ‘uofjoadsuj ‘uoyesadQ

$}S07 UOJJINHSUOD
10 uoye|iesuj

sduys

19))14 pajejabap
adA|,
diNd

(Penupuog) sdNg [BnjoNNS Yym pejeroossy s)soD (ealdA] *L-V ajqel

A-4



Appendix A

Stormwater BMPs

“190YS joed ABojouyde] Jg)EMULIO)S BY)
Ul pajiejep 8. BLBIUO UBISOP JBISUSD (A
aUINjOA [enuB uopewWIOU] JULIed - SI8]BM
a0BUNS JO 86EI0)S pue JusWwbBeuEH Ul

payjioads ale sjuswainbai v:__w__m_\s pajejos|

2.%:%@\._“_ ISjemuLio)s

‘sBupue|d jejuswaiddng

. 'sajoeds

aouBs|nu pue ‘suqap ‘ysedy Jo |leAoway
*sAeqalo)

Uj JuaWIPas JO [BAOWaI pue joued adols

gy'gy S1S09
UoRONIJSUO [BRIUY JO %G-| Allenuuy .

nv.np.mmm..oum
J0 'Y 'no Jad 00'1$-50°0$

. Spuellop
pajonijsuo)

i uaeBbeuen
18jEM PUE PUE] PUNCS @) OPIND Y

- [enuep Juswidojereq BpLOf eYL Ul ZO'E
dWE MS UORORS pue ‘A7 atlinidA fenuepy
UOJJRULIOjU) JIULIBS - SIQJBM 80BLING

Jo abeiojs pue juswabeuely o) 109y

*AJessadeu

Ajejnjosqe j| Aluo s1azyj)iay asn)

‘papeau se panedes pue paujgjurew

aq )snut.sadojs apis pue sjusluyueqwy
‘sieak Al A1ana parowal

aq JSNLL Sjuaulipas paje|nwnooy

X ‘papesu

se peJiedsl pue ‘Ajjenuuejwas paujejuew
pue pejoedsu] 8q JSNU BIM)INYS |0JU0D
. "pBACWAS 8q JShul suqep Aue

pue juaaa wio}s Jofew e JaYe Jo syhuot
xis K1ana pajoadsuy aq jsnw Ajpoe

‘(lesods|p pue ‘{eaowas Juswipss
‘suojjoadsu) Juswwyueqa ‘J9Ino
‘J9|ul ‘|eAOWSI Ja))) pue suqgep
‘Buimows sseib sapnjoul) gSisoa
UoNONASUCD [BNIUI JO %G-E AllENUUY .

*S)S09
aonpal sjios jueyd pue
uojssaidap jo eale jeinjeu
Y "sjios pue Aydeibodoy
uo puadap s)so)

¢obeio)s jo y
*no Jad 00'1$-05°0$ lIRIBAO

spuod uopjusjaq jJom

y Juswabeuep 1ajepm pue pug] punog

0} aping v - [enue JusiidoleAdqg eplioj4
ey Ul L0'¢ dING MS UOI3510} Jajal ‘osly
14796661 'VAISN PUB ‘Al SWNIGA [ENUBHY
uonewijojul iuied - sidjej eoepns

40 8beJo)g pue JuaweBeuepy u) paypads
aJe sjuswasnbas puod :o;‘:m«w_u Ag

‘Aiessedeu -
Alejnjosge Jj Ajuo siezjjniay esn
) ‘paujejujew
89 jsnw sadojs apis pue sjuatuyuRqW
"Ajfenuue auop eq pinoys
woyeq uiseq ayy Bupisip Jo Bulipojoy -
‘Allenuue souo-)ses) je pasowal
8 JSNW S)UsWIPas PajB|NLNDDY
¢} Popaau
se paijedal pue Kj|enuuejwas pauejuew
pue pejoedsul eq }snw ainjonys jo5u0d
"paAowal ed Jsnw spqsp Aue
pue jusAa wio}s 1ofew e 1a)ye Jo syjuow
g A1eAe pajoadsy) aqg Jsnw Aoe »

Q.st__m:::m pabesane
S}S00 UOJONIISU0D [BI)IU| JO %G~} »

¢, @bel0)s
Jo "y no 1ad 001 $-05°0$

spuod uonusjag A1

SW3LSAS NOILN313a

$82IN0s3Y pue saujlaping lubisag

SUI92U0) PUE SBNSS| 9oUBUBIUR

SJS02) adURUBUIB
pue ‘uonjoadsu) ‘uopesado

$}S09 UOONIISUDY
10 uonejjeisu]

adAy
diNg.

(PanupUOD) SAING [BJMONIS UjiM pajeIoossY §js0D) [eoldAl * |-y ejqe],

A-5



Stormwater BMPs

Appendix A

te|qejieae JoN

¢ Spaq Buikip jusoefpe Jo Jomes

Aigjjues sy} oju) 1esodsip o0)) opjewone
Joj mojle swia)sAs swos Jnq ‘||ypue| B

0} juas Ajjewiiou s| 50| Pa)EjNWNIOE 8y
‘siseq ojpolied B uo Base dwns ayj Jo jno
padwnd aq Jsnur 90} WNE pajejrwnoy
' ‘peAoel

s| aje)idioaid yuads pue nduy Ajenuguos
sle s|eojwayo J) Yb|y sj edouBUS|UERY

¢ Panios ease efisuleip jo
8108 Jad Q01 $ SI }SO0 BoUBUSJUIBW
pue uojjelado [enuue ebelary

¢ Pejeai) ajoe Jod

06.$ s }s0o abesane ay)
'S8JOE Q1 ¢ JO 92)s abelane
Ue y)im ease ebeulesp

e Bupues we)ysAs Jed
000'G¥2$ J0 1500 obesoae
ue ym ‘A1oey Jusw)esy)
JB)EMULIO)S WN[E ue o4

Juswieal] jeojWayD

|
s
|

¢ 'SJojesedad dnubufpospAy

‘Jeays joe4 ABojouyo M Isjemuiiojs

ay} ul pajiejap eJe BUBILO U _m._._.v |eseuan

‘Ajaupnos peunoped

S 8}igap pue JuawW|pas O JNO Ues|d

1 yBiy ase sjuawelnbal soususjUlR
Juesyiubis

8q Aew s]s0a |esodsip pue jno-uee|n
*paznbaey s| sjuawipas psujeif

-9sJ809 paddey) jJo |esodsip Jedoid

¢} PaJnbal ese

|eAowal Jusunpes pue suopoedsul pouad

E.Eg Jed 0001 § uBY) SS3)
Allewsou *pasn Jojeledas jo adA}
ey) uo Buipuedap seuep swa)sAs
Jojeredes Jno Bujueso Jo Jso0o ey

g SUOAIPUOD
‘o)jivads 8)is uo paseq
S1.)lUn 8Y) Jo 92js BY) “pun

yseosid 1ad 000'01$-00€'2$
woyy sbuel s}soo [ejidesn

S92IA8(] UOljBIRdDS

i

_ “Juaqiosqe
:oEm.oEuEu:m M__cw Eo.:o:o,_
c_
_A_.

“Ieaf Jad @0uo jses) i Juaqlosqe
uoqIea01pAyY jo yuewaoe|dal sasnbay
“Ajaugnos pswiopad

S) Slgep pue JusLLIPas JO N0 UBBD

41 yBiy sse sjuswannbas esueuajUEN
Jueoyubis

8q Aew s}s02 |Bsods|p-pue jno-ues|y
‘painbal

S} SUOQUED0IpAY pue sjuawipas pauleld

"zi89f yoee saull) om) Jno paueso s|
Jun ey} Bupwnsse jun Jad 06$-05°/$
S)S02 JlUn Yoea Jo aduBuSURI
7001 $ £lejeuwxoidde

- UN pajyoses -

10} 006$-0094 pue ., NuUN
yseoaud Jed 000'€$-001°1$

i
sBojejeo Jopuaa pue m.m:cw SOp (8007 -88Je09 paddey) jo _mmo%_u Jadold . }$00 sjueqiosqe UoqIes0IpAH wolj sbuel §)s09°jg)iden s)s|uj Ajfeny) Jajepn
] SWILSAS ¥3HLO
$921n0s93y v:u.mo:__eu_r& ubjsaqg Suiaouo) pue sanss| asueuajuley $}S0Q asueuadjule|y $}S0J uoljonasuo) adAyL
” : pue ‘uopoadsu] ‘uonesadp 10 uojje|jejsuj dWdg

(Penunuod) sdiNg feanjoNLg UYM pajerROsSY sjso [eoldAL *1-V ojqel.

A-6



Stormwater BMPs Appendix A

REFERENCES

1. American Public Works Association. 1984. Urban Stormwater Management, Special
Report No. 49, Chicggo, Tllinois.

2. ASCE-EWRL 2001. A Guide for Best Management Practice (BMP) Selection in
Urban Developed Areas. : :

3.~ ~—Center for~WatershedProtection.~1998—Cost and Benefits of Stormwater BMPs.
LY =1 (<7< A @45 72 1 25 ’

4. FDER. 1992. The Florida Development Manual - A Guide to Sound Larnd and Water
Management, Florida Department of Environmental Regulation, Tallahasee, FL.

5. . Harper, HH., J.L. Herm, and E. Livingston. 1998. Alum Treatment of Stormwater:
The First Ten Years. New Applications in Modeling Water Systems. Orlando, FL.

6. Herr, J.L., and H.H. Harper. 1999. Removal of Gross Pollutants from Stormwater
Runoff Using Liquid/Solid Separation Structures. ' :

7. NVPDC and Engineers and Surveyors Institute. 1992. Northern Virginia BMP
Handbook: A Guide to Planning and Designing Best Management Practices in
Northern Virginia. Northern Virginia. Planning District Commission and
Engineers and Surveyors Institute, VA.

8.  Schueler, T.R. 1992. 4 Current Assessment of Urban Best Management Practices,
Metropolitan Washington Council of Governments, Washington, DC.

9.  Schueler, T.R. 1987. Controlling Urban Runoff: A Practical Manual for Planning
and Designing Urban Best Management Practices, Metropolitan Washington
Council of Governments, Washington, DC.

10. SFWMD. 1994. Management and Storage of Surface Waters - Permit Information
Manual Volume IV. South Florida Water Management District, West Palm
Beach, FL. '

11. SEWRPC. 1991. Costs of Urban Nonpoint Source Water Pollution Control Measures
Technical Report-"No. 31, Southeastern Wisconsin Regional Planning
Commission, W1 '

12. USEPA. 1993. Guidance Specifying Management Measures for Sources of Nonpoint
Pollution in Coastal Waters. EPA 840-B-92-002, Office of Water, United States
Environmental Protection Agency, Washington, DC.

13. USEPA. 1999a. Prelihzinary Data Summary of Urban Stormwater Best Management
Practices. EPA 821-R-99-012, Office of Water, United States Environmental
Protection Agency, Washington, DC.

14. USEPA. 199%b. Stormwater O&M Fact Sheet - Catch Basin Cleaning.
EPA 832-F-99-011, Office of Water, United States Environmental Protection
Agency, Washington, DC.



Appendix A Stormwater BMPs

15. USEPA. 1999c. Stormwater Technology Fact Sheet - Hydrodynamic Separators.
EPA 832-F-99-017, Office of Water, United States Environmental Protection
Agency, Washington, DC. :

16. USEPA. 1999d. Stormwater Te echnology Fact Sheet - Infiltration Trench. EPA 832-F-
99-019, Office of Water, United States Environmental Protection Agency,
Washington, DC. :

I'7-- USEPA. f1'999e. “Stormwater  Technology - Fact—Sheet——Porous Pavement.
) EPA'832-F-99-023; Officé 6f Water, United States Environmental Protection
. Agency, Washington, DC.,

18. USEPA. 1999g. Stormwater Technology Fact Sheet - Stormwater Wetlands.
EPA 832-F-99-025, Office of Water, United States Environmental Protection
Agency, Washington, DC.

19. USEPA. 199%h.  Stormwater Technology Fact Sheet - Vegetated Swales.
EPA 832-F-99-006, Office of Watér, United States Environmental Protection
Agency, Washington, DC. o

20. USEPA. 1999i. Stormwater Te echnology Fact Sheet - Wet Detention Ponds. EPA 832-
: F-99-048, Office of Water, United States Environmental Protection Agency,
Washington, DC. : . :

21. USEPA. 2000. Draft National Urban Management Measure Guidance. Qffice of
Water, United States Environmental Protection Agency, Washington, DC.

AR



