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ABSTRACT

Management of stormwater runoff is considered a nationwide challenge. To deal with this challenge, many researches
have been conducted to study initial stage of stormwater fee imposition. The objective of this study was to recommend
a framework for stormwater fee imposition not only for funding the stormwater management programs but also
for encouraging people to decrease impervious area. This study focused on, regulations, financial resources and
international cases related to stormwater runoff management. Polluter pays principle, which is generally recognized
environmental policy principle is regarded the basis of stormwater fee imposition. Three components suggested for
the stormwater rate structure are 1) stormwater utility revenue requirement, 2) billable equivalent stormwater unit,
3) system unit cost. The key point of stormwater rate structure is the “Equivalent Residential Unit(ERU)”. The concept
of an ERU is one residential area with a runoff coefficient. The runoff coefficient is that portion of rainfall that
becomes runoff rather than infiltrating into the ground. In addition to this, this study took into account the observed
data simulation for the separation of stormwater treatment expenditure from the comprehensive wastewater treatment
cost.
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Table 1. Part of law and regulation for current development plan associated with water environmental protection

Legal basis

Contents

Enforcement decree of the local
public enterprise act
(MOIS, 2018c)

Article 5 (Expenses to be Borne by General Accounts, etc) 2. (b) Sewerage business

Green building construction
support act

(Abbreviation : Green building act)
(MOLIT, 2018b)

Article 25 (Subsidy, special case etc. for green building construction business)
Providing subsidy, etc. for business

% Green building refers to structure which minimizes impact on building, natura
environment and provides pleasant and healthy living environment at the same time

Regulation on homebuilding
standards etc.
(MOLIT, 2018a)

Article 64 (Construction standards etc. on energy saving and eco- friendly homebuilding
One of technologies which is used for eco-friendly homebuilding construction is externa
environmental composition technology for ecological cycles including rainwater cycle

Water environment conservation
act
(MOE, 2018d)

Article 41(Discharge dues)
Exemption benefit for whom discharge water pollutants below the criteria

Countermeasures against natural
disasters act
(MOIS, 2018b)

Article 19-6(Installation of Runoff Reduction Facilities by Development Project Operators, etc.
Partial exemption of sewage fee

Article 70(National subsidies, etc.)

Subsidies for total or partial installation fee of runoff reduction facilities

Local government ordinance

Discount sewage fee or subsidize installation fee when rainwater management facilitie:
are installed such as stormwater permeated facilities, rainwater storage tanks, etc. (subsids
amount is different depending on local government)

Framework ordinance on water
cycle recovery and low impact
development in Seoul metropolitan
government

(Seoul Metropolitan Government,
2018)

Article 34 (Financial support)
In the case of new rainwater management facilities are installed, total or partial installatior
fee is supported within budget scope

Framework act on environmental
policy
(MOE, 2018a)

environmental damage.

Article 7(Principle of Liability of Persons Causing Pollution) Any person who cause:
any environmental pollution or environmental damage due to his/her business or othe
activities shall, in principle, be liable to prevent the relevant pollution or damage anc
to recover and restore the polluted or damaged environment, as well as to bear expense:
incurred in restoring the damage resulting from the environmental pollution o
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Table 2. Stormwater fee in San Antonio, Texas, USA
Residential Rate Impervious Area in Monthly Fee
Category Square Feet FY 2018 FY 2019
Residential Tierl <2,750 $3.60 $3.67
Tier2 >2,750-4,220 $4.74 $4.83
Tier3 >4,220 $10.02 $10.22
Non-Residential Base Monthly Fee Iy 2018 Iy 2019
$64.53 $65.82
Non-Residential Rate Percent Impervious Monthly Fee per 1,000 Square Feet
Non- Category Area FY 2017 FY 2018
Residential Tierl <20% $0.29 $0.30
Tier2 >20%-40% $0.43 $0.44
Tier3 >40%-65% $0.56 $0.57
Tier4 >65% $0.71 $0.72

Rev. October, 2018

Table 3. Runoff factor by land use category in Newark,
Delaware, USA

Stormwater Class Description Runoff Factor
Commercial 95%
Government 95%

Industrial 90%

Institutional 90%

Multi Family Apartment 75%

Parks & Cemeteries 25%

Paved Surface 95%

Parking 95%

Recreational Playground/Arenas 35%

Utilities 90%

Vacant 30%
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Table 4. Proportion of rainwater and sewage for construction cost calculation (based on observation data)
(Unit: %)
Criteria Weight Rainwater Sewage Total
Annual amount of sewerage treatment 5 95 100
Annual cost of sewerage pipes investment 53 47 100
Average 39 61 100
S
Table 5. Proportion of rainwater and sewage for maintenance cost calculation (based on observation data) -
(Unit : %) 8
Criteria Weight Rainwater Sewage Total a
a
Annual amount of sewerage treatment 30 5 95 100
Annual use period of sewerage pipes 70 28 72 100
Average 21 79 100
Table 6. Expected income of stormwater fee imposition
Criteria Example of 50won imposition per impervious area(km)
14,440,000won
Expected income of stormwater fee (won/month) - :
Impervious area 288.8km' x 50won X 1000=14,440,000
Annual expected income of stormwater fee (won/year) 173,280,000
o%ol Belg AEaAT. Rel7lEe slaus = £-55,582,44049)
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&5tod EXPHM FHAE] FEOE QA A 55,582,4407 91/872,547,577°1 ¥1x100=6.4%
Ao B 4 = O frdE A S A - 77513/ Ex6.4%=50¢
®E ﬁ% A ARS WEGEte] U - BERESUZC] JFL Wol FefEFo] sk
o4 HEoz stk 1 A shgatA £Ay) #Ao] wjEEo] HeHckn Fgste] Telgl
(BARPDE 95943961 (FFA] #8717k 90% o] (ar — ki
Hol7) WEo| o4RE Aaktuzt 27 ek
E B, SRl S ol 9% U o =
B Auuge Eau] vEon Shet esg p O B B
ol o Q. ojojz~o] o
ﬂ ]‘ J_-’- 0§H10> OﬁgH]Oa 7]E}_Oﬁ—l—_l’ Oﬁ ]-O—EHP:]_ E}\]7HH]'§ _EL]‘_%_E’__/T\_EEZQ‘ %‘7]':—5‘?
oo AT ] TR Pt o0 FEY e 2 . N
IR = A0 £aME B SR AR B st
= wH° o =10 Py PSS =
=X T A &2 0 3yst7] ¢
NN HepEs PHEe mQlEda Ags o ore AT S el A
; B 8 o AaEESUA 2 % Antad
o gReuAy sogsl age Agsw an o1 B8 G0 RN e
5 - _ Aol sl HEsHAT
AEaALe ohet 71—1;}(5}4‘:_‘} 713E& &8 =2k
O HEd AR, S SR a3 £9s e nuel s
Sy = v R =
9le] —/:»:a_wm_ o4 HROE Wy,
O 1hEH4 T WYy AYUFRE A BN FSHEs B
o 24 A o, £ 498 an
2
[eR)

AT 13/ E)E Hle] Az HEA
7} ArE3 A3} skeE AH 2ZU7LY] 6.4% 2HA|
- o7k HIEA e 2ZY7E 71,707,249m'x775.13 %)/

Journal of Korean Society of Water and Wastewater Vol. 33, No. 2, April 2019



&
= HE AESISH Lee, K.Y., Choi, D.J., Han, S.H. and Gyeonggi Research Institute.
7yo.0 =2 "Hokdo] Al EY 7|20 Zh Hok (2014). Application and usage of combined water
Tlo] ZHEHEIL o sliw AFRAjo|A Z7pAel B abstraction charge, 2014-25, 4-5.
oz Aul 9 AuAIRie] Hharo] oAbEid] of Lee, SE., Ch;, M.S,, Lee, Jf.S., Yeo, H.B.,SLefl:, KY. ani K(l)re)a
Research Institute for Human Settlements. (2017).
L 7}0 O =gk 7+ A "l o]l AL XSG Fl< . . .
= e HAS R ol 4= Bxsh= o Improving imposition of charges for using groundwater,
T AREAA sk 85 T, AlAH] 2 59 17-17, 59.
AAME B E Algstal HlEdeE Sl EA-a T3 Park, B.D. (2009). Incorporation of polluter-pays principle in
= I=Ao mA|EAE dZstr] Y3 AptHoe=z international environmental law into Korean environmental
=8 3= AYL 7Fxsto] Bob AlAdof fjst vt law, Environmental Law Review, 34, 331-354.
are 7haAZ 4 9le Aol MOE (Ministry of Environment). (2017). Outline of 2018 budget
&5 2rlH oz et A e oo ss Hok and fund operation plan for ministry of environment.
I - MOE. (2018a). F k i 1 policy.
wolS o)a] HIlhA 7002 EopA ALZHIAS MgE (23122) Sramewor Aact on environmental policy
roeF 71 7Fe 9 =k AFEHRA S JlEl A0l Fl4 - ) Sewerage Act
e e FID TeTTTE G Amm e T e A B MOE. (2018¢c). Framework Act on the Water Management.
AEg7lE AEA S 9 Ao tidt AEE MOE. (2018d). Water environment conservation act.
o ZF Al ok et o4 HejhkE AR et MOEF (Ministry of Economy and Finance). (2018). Framework
glolg $AVMSA So] AEEooF & #Ao] o]of| u} act on the management of charges.

[e)
s wel ME wuk okl A E 4 gl el i
254 AR So| 27h4os drEofof & wHjo|th

1
29 BB EANEAI ] AUS o
AT 254 tH2016000200001).

References

Kim, J.S. and National Assembly Research Service. (2018).
Promoting unification of water management and its
challenges, Curr. Issues Anal., 1472, 1-2.

Kim, K.H., Choi, J.Y., Lee, C.Y., Park, Y.G,, Lee, S.J., Ryu,
JH.,, Choi, Y.G., Gwak, G.H., Lee, GH., Oh, S.G., Hwang,
S.H., Lee, Y.J., Pakr, J.Y., Yoo, S.Y. and Ministry of
Environment. (2015). The improvement plans for levying
the sewerage fee considering land cover and stormwater
Runoff, 132-133.

Lee, J.S. (2010). A validity of the surcharge on water use,
Environmental Law and Policy, 5, 261-290.

MOIS (Ministry of the Interior and Safety). (2018a). 2017
Settlement of accounts and business analysis of local public
enterprise.

MOIS. (2018b). Local Autonomy Act.

MOIS. (2018c). Government Organization Act.

MOIS. (2018d). Enforcement Decree of the Local Public
Enterprise Act.

MOIS. (2018e). Countermeasures Against Natural Disasters Act.

MOLIT(Ministry of Land, Infrastructure and Transport). (2018a).
Green building Construction Support Act.

MOLIT. (2018b). Regulation on Homebuilding Standards etc.

San Antonio Water System, https://www.saws.org/service/rates/
stormwater_fee.cfm (September 10, 2018).

Seoul Metropolitan Government. (2018). Framework ordinance
on water cycle recovery and low impact development in
Seoul metropolitan government.

Stormwater Utility, https://newarkde.gov/DocumentCenter/
View/9452/SW-Utility-First-Reading---Non-Residential-
FAQ?bidld= (September 10, 2018).

Stormwater Utility Rate Study Update. (2017). https://
newarkde.gov/DocumentCenter/View/8965/July-24-Cou
ncil-Meeting-BV-Presentation-20170718_v5?bidld=
(September 10, 2018).

Water Journal. (2018). https://waterjournal.blog.me/22136
0428041 (October 29, 2018).

110

AfsieEsts|] |33 A 25 20194 49



