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ORS¢ ¥XPRAAQ- |-Bli@dawan 0@ SO VA
Legend ax
[ Terrain Analysis
[-1[ Data Layers
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1. PERLND #icie

PERLND i & 8 & ffg%8 bk Ravk T2 k82 4M F BAEAR > &
HSPF ¥ B & %A% 2 chfiile > @ 0k el s i~ @ B 7 kR
RS T R AR BB T RS (£1) 28738 PERLND
Bk B2 k2 ~RIEE R o Ry EEE R RATE R 2 e
%2

% 1 PERLND $-2 &l 425% # it

Bl £7.5¢ i

ATEMP R i R s
SNOW Wk 2t ff o it
ATEM AP BARRAETFOER
SNOW Wk T e fg o it
PWATER BB -k B et & i
SEDMNT Wk Bjehd & 2 E
PSTEMP EIMER

PWTGAS Bk ACE RAER
PQUAL I * 3Zn Aok 7y A 4 Ol UK T S A
MSTLAY RE 2 meng kB E R B
PEST B B W 0T 4

NITR W F i 5

PHOS WA 5

TRACER Hofst AE B 07 5

744 &R Bicknell,B.R., Imhoff,J.C., Kittle,J., Donigian,A.S., and Johansen,R.C.,
Hydrological Simulation Program-FORTRAN, User’s Manual for HSPF Version 11,
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Simulatea
pervious
land
segment

ATEMMP
SNOW
PWATER
PSTENIP
SEDMINT
MSTLAY
PWTGAS
PQUAL
NITR
PHOS
PEST

TRACER

Illllilllllll\llllllllll

Correct air temperature

Simulate snow and 1ce

Simulate water budget

Esztimate #o1l temperature

Simulate sedument

Esztimate moisture content of #o1l lavers

Estimate water temperature and gas concentrations
Simulate general quality constituents (overland)
Simulate nitrogen cvele (overland)

Simulate phosphorus cvele {overland)

Simulate pesticides

Simulate a tracer (conzervative smbatance)

B 3 PERLND 3

7 4L kR 1 USEPA,1999, BASINS Technical Note. NO.3
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fil 4z 53¢ i

ATEMP 2 3 RXAFETFER
SNOW Ak Z s ot 2 R
IWATER L PSRy =1

SOLIDS

RN E i =

IWTGAS

KR MARERZ R

IQUAL

FI* En R R 2 M GRS LR

74 kR ¢ Bicknell,B.R., Imhoff,J.C., Kittle,J., Donigian,A.S., and Johansen,R.C.,
Hydrological Simulation Program-FORTRAN, User’s Manual for HSPF Version 11,
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B4 £ IMPLND #ii %4 e ® ATEMP 22 SNOW #-
‘it g2 PERLND Ho ehdefidp e ¥ & % o 0t 300 e 3
EATE AR L BB ELSHAEBTEE T DR e
IWATER fiiie o #2375 7 %5 # % ek © 4z > SOLIDS Rl
IHHAM DA FE LB > B L REYF HER LA
IWTGAS # #c#% » PERLND # IMPLND #8427 7 b 2 e
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~my

BRETALFLARIEIHBFEZIFR AR U2 2l a2t
%% % B E M B ch 48 (412 & PERLND #SEDMNT &

2
W) o 5% EER TG B B g i

ATEMP | Correctair temperature

SNOW Simulate anow and ice

DWVATER | Simulate water budget

Simulate a
1mpervions
land
segment

SOLIDS Simulate zediment

W4 IMPLND #=2 %4
7 kR 2 USEPA, 1999, BASINS Technical Note. NO.3

IQUAL | Simulate general quality constituents {overland)

DYTGAS | Estimate water temperature and gas concentrations



3. RCHRES #i-ie

RCHRES #e® 3 » B R B 220 B Hiir @ ¢ &SRB P o fF
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ADCALC Ficw LT ﬁLﬁg] EE

CONS Bt = (24 B i ﬁg?]
ADVECT Bk e i1y o F B
HTRCH =g I s g )

SEDTRN By AR T 5
GQUAL Bt - SR FIE P

OXRX WP iE ? DO £ BOD kA
NUTRX WP’ BI5F 28 B
PLANK WL

PHCARB WoppH ~ - § AL~ REBAG WA

741 &k 7R © Bicknell, B.R., Imhoff, J.C., Kittle, J., Donigian, A.S., and Johansen, R.C.,
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2
THE
A MAE SR R A TRRAFRARATE
R oA Ak A Toffalets 4 & Colby i of HIR &0 {8 &y a4k A
RA R A SR R BME R SRR AR R R DL A R al g R AL
JE & 3 fr NHyPOy SR w04 b 6546 B
FEF Ak NUTEX 46 Bl b B R &k b =46 B

R RBRAST RSNt R EEN
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F15A RCHRES fi-e s ff- HYDR 3 & & fiste if k3Lt - ADCALC
HCRESS %4 FF#R @G R 2 0 CONS LR % 24 F + HTRCH 02 LR
ki » SEDTRN R 24 & 8 chimiik - GQUAL it~ 4x 4k 17 & 4 » RQUAL
EECEAEE E S Ui R S VA

i

HYDR | Sumulate hydranlic behavior
ADCALC | Simulate tranzport behavior of constituent
CONS Simulate conzervative constituents

IITRCII | Simulate heat exchange and water temperature

HEgl

SEDT Simulate inorganic zediment
RCHRES |—
" GQUAL | Simulate general quality constituent
Simulate a
reach 31' RQUAL | Simulate biochemical transformations of chemicals
mixe

reservolr OXRX | Sumulate DO} and BOD reactions
NUTRYX | Simulate inorganic nitrogen and phosphoros
PLANK | Sumulate phytoplankton

PHCARB | Simulate pH and inorganic carbon

B 5 RCHRES #ez2 i

F AL &R USEPA, 1999, BASINS Technical Note. NO.3

WinHSPF 5 — i B Hcst > M a SR AR ~ 2 3 1% A1 ~ 2B
BRI R85 AR TR RRAAR TR SRRT 2B FH
7 0 % #4328 (Surface Runoff) ~ * B ;& (Interflow Outflow ) ~ # T -k
( Groundwater Outflow ) % -k < @ﬂi%]'r%"”j P FIHERRLIAE CAMESE T R
B f A (Pesticide)» F P F2 Hv ks kR ef F® *7F R A

% (Hydraulic Behavior ) » firfgi@ g ® K £ 2 K2 81 o {58 4 & 4oBl6577F o
E

<
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&l Hyclrological Simulation Program - Fortran (HSPRY: EASTiver30002
File Edit Functions Help

Perind Impind

iban or Builty
RCHRES 2 RCHRES 3 RCHREE 7 RCHRES &

Forest Land

Agriculturs Lan
RCHRES 4 RCHRES @

p Site

=

@
2
ia

.E.
£

Wetlands \!
. HRES 10
Bansn Land
.
RCHRES 1
Land Use Reaches Iupland (heres) |Pering thores) Toval {hores) |
el 7] o5 5.0 |

W6 HSPF #: /&
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- EHRE
HSPF #:5%d PERLND - IMPLND % RCHRES = + fi i & 4047 -
L E 2 BN FE o BER ke R R e T A R 2

EalAetiv- AN R o

27 HSPF#A e

(o]
—{ ATEMP | ATEMP | —{_HYDR |
—{_snow | "ADCALC]
—{PWATER] —{_snow | —{_CoNs |
—{ PSTEMP | [ HTRCH |

[ PERLND |—+—{ MSTLAY | [TMPLND |— [RCHRES | GQUAL
—{ RQUAL |
—{_PHoS |
Soiis
—{TRAGER

k< g RIE
(- ) PWATER &%

PWATER i & g% -k % k2 e %1 (Water Budget) ° & g"# & ~
Bg o~ 2 EE SR P B B TR E FBAE TS 0 FE AR

4eBl7 0 Bis RSN E 2R EF A IR E (Surface Outflow) ~ ¢ &F

-

a2 (Interflow Outflow ) ey T -k d7i £ (Groundwater Outflow )

Hoks FRAAT J T AL Bl



LRLE
| oweg |
» LI
TRLE
| b g |
AGWO
T ok
ik
AGWE
S E S
L ]

W 7 PWATER #@fe:82 78 inse

F# kR : Bicknell, B.R., Imhoff, J.C., Kittle, J., Donigian, A.S., and Johansen, T.H.,
Hydrological Simulation Program-FORTRAN, User’s Manual for HSPF Version 12, U.S.EPA,
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1. ICEPT @iz —HE A8 His RE2 £ 9 k&

BRI E7 sk EY  ERPEF B B ER 0 F kA
AGBREGE RN A BRI g FEF AL KA o
2. SURFAC #lfz:¢ —Afer £ % Kk

AR REV 0B I EIEASY BN N AR A AFY

(Detention ) 3Zi% o it fg@ FHar ZER oA 2 FEX £ F 2
‘fr%,%mﬁﬁﬁéi%’ﬁ&-yiﬂvﬁﬁ/}ﬁaﬁ /%“:‘Fﬁm i"z\/%

3. DISPOS &4z —4& fie-k £ &

DIVISN ~ UZINF = PROUTE = B = 425% » M2 2 2 % 2 B
/z\ 7R i o
4. UZINF1 ~ UZINF2 ®lf2; — 425 » B> 2 A1z kE

5. PROUTE &4z —3+ 5 & £ 31T

ek

% Chezy & B O Z Ap¥>IINER B F TR 2 58k o3 kb

6. INTFLW &l4z;% —fickt® BFon
7. UZONE ®fg;* —fiHtt B 237 R 2 & 0T

A KA e T % A (UZRAT-LZRAT )< 3+0.01 P&

8. LZONE ®f2: — s ™ A& 237 kB2 @ 1F
TRIEG KR KRB FEE K 2 BB (LZFRAC)
9. GWATER &l#2:% — s = ki

- 2EE B T -k (Inactive Groundwater ) % iF & 3 T -k ( Deep

Groundwater) 2. K& -
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10. EVAPT ®l42:% — g #itdf 4 2k &

d 00T T BREARN YR S A #40 ETBASE (¥ ip AR ATi
.2 ET) ~EVICEP (¥ # ¥ £ %4 #2 ET) ~ETUZON (3%} &
S kRS2 ET) ~ETAGW (3*E 8 7 5k “ifk 2 ET)
ETLZON (35 T & 4 3 5 -k £ #74t #2 ET)

(=) HYDR & #% 5%

HYDR i & #53msg crvk > F o J@ B inA24o W8 1 &8 & - s > 42
FEEEREEL B RER-MA-REM G2 PR Bk FE
HoRILprf o

VOL-VOLS=IVOL+PRSUPY—VOLEV-ROVOL
VOL : ¥ p cnd k8 (ft)

VOLS : ¥4 P g 4ok £ (fF)

IVOL : jm~ & (ft))

PRSUPY : 7 if %2 " & £

ek

VOLEV : i7if %2 %%

ROVOL : 7 if T 2 i )

Ik

ROVOL= (KS*ROS+COKS*ROD ) xDELTS
KS: #¢# %]+ (0=KS=0.99)
COKS =1-KS

ROS /gi -t EE‘?&E'FN '&r’ ,5' —F)\ '\_‘Z: /” __'

DELTS : i# & P (sec)
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PRSUPLY
L E S Ed
[ &

VOL

TR E Rk A N

NEXITS

W8 HYDR ##&: 2 /& & indz

7 4% &k R © Bicknell, B.R., Imhoff, J.C., Kittle, J., Donigian, A.S., and Johansen, T.H.,
Hydrological Simulation Program-FORTRAN, User’s Manual for HSPF Version 12, U.S.EPA,
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KGR R
(- ) SEDMNT #&] 42 5"
SEDMNT i & 4 #3k 72 2 & (Production) % :## (Removal) » ¥
STV B % & 314z a0 3 4 31 (Detachment of Soil ) ~ % & i v b & F]% >

Bk F
PED R AR RE T AR R R AR AR T = B

AN ATl A
1. DETACH ##2: — i & sldz2 33 o
2. SOSED &l#2:% —Hg b ndldez R piiE

3. ATTACH #l#2:% —figs 4~ 422 3 0 4 ¥ £ (Re-attachment )

/ NVsI
AE R
SLSED LS |
iR Ey
ES 3T +
A

DETS

. —~
};/;» i MR
EX -3

AFFIX \ / pEr

oAb B Fifely 5] 22
34 /f b3 g g
A
ERETH (s N
s AR "
SCR3D
4342
ERE ]
RS )

®9 SEDMNT #l4gs\2 % & inde

F# kR : Bicknell, B.R., Imhoff, J.C., Kittle, J., Donigian, A.S., and Johansen, T.H.,
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22 $HtBEnmzZiii
MATERIAL n

A 3¢ i Man-made channels

Concrete 0.012

Gravel bottom with sides:

Concrete 0.02
mortared stone 0.023
Riprap 0.033

p 7R IE:¢ Natural stream channels

Clean, straight 0.025-0.04

Clean, winding and some weeds [0.03-0.05

Weeds and pools, winding 0.05

Mountain streams with boulders |0.04-0.10
Heavy brush, timber 0.05-0.20

F 4L Xk : Chapra, Pelletier and Tao, 2007
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~ i1 V 1 V 1 V ( -1 ) V ( 1) V i

i i i i i

He o,
Wi @ d ~ e Ben R eh 3R f jF (external loading )
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B RE R A meter

F g d Rz labe,driiciE
PR |E Rk

PEBR P AEHER
N meter

] & B Fplzken® 42 (meter) |meter

F % 5 F R °C
BEER °C
B i# meters/sec
Z2HhEIE % of sky covered
E¥-2

k24 T IR cms
ik m/s
ki meter
o R hr

A 4 B °C

KF e R umbos
] mg/L
DR mg/L
WE - 1BF iF AR
B~ G OIEE S £
#% & (alkalinity ) mg CaCOs/L
pH
BT FIR mg/L

S o

g/square meter

;aws]mﬁ:a

kG B i

PR S S

FH TR B F & B n

%
v

R E R

T4 %k : USEPA (2005) 7 & #f7 § AFIL
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£5 K FHRRTE G~ ch Rl

Parameter Value Units  |Symbol| min max
Carbon 40 gC gC 30 50
Nitrogen 7.2 gN eN 3 9
Phosphorus 1 gP gP 0.4 2
Dry weight 100 gD gD 100 100
Chlorophyll 1 gA oA 0.4 2
Reaeration model User specified
User reaeration coefficient o 3.93 o
User reaeration coefficient f3 0.5
User reaeration coefficient y 1.5 y
Temp correction 1.024 a
Reaeration wind effect None
O, for carbon oxidation 2.69 20,/gC oc
O, for NHy nitrification 4.57 20,/gN on
Oxygen inhib model CBOD oxidation  |[Exponential
Oxygen inhib parameter CBOD oxidation|0.60 L/mgO, Kooy 0.6 0.6
Oxygen inhib model nitrification Exponential
Oxygen inhib parameter nitrification 0.60 L/mg0O, Kona 0.6 0.6
Oxygen enhance model denitrification  |Exponential
Oxygen enhance parameter denitrification|0.60 L/mgO, Ksoan 0.6 0.6
Oxygen inhib model phyto resp Exponential
Oxygen inhib parameter phyto resp 0.60 L/mgO, Ksop 0.6 0.6
Oxygen enhance model bot alg resp Exponential
Oxygen enhance parameter bot alg resp [0.60 L/mgO, Kop 0.6 0.6
Hydrolysis rate 0.1 /d ke 0 5
Temp correction 1.07 he 1 1.07
Oxidation rate 0 /d Kacs 0 5
Temp correction 1.047 des |1 1.07
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15 CRFERAR N hREkE (K)

Parameter

Oxidation rate

Value

0.23

Units

Symbol min

kdc

maXx

Temp correction

Hydrolysis

1.047

0.2

—_ o

dc

|

khn

1.07

Temp correction

1.07

—

hn

1.07

Settling velocit

Nitrification

0.1

m/d

/d

on

N
(e} [}
[\S)

kna

Temp correction

1.07

—

na

1.07

Denitrification 0 /d Kin 0 2
Temp correction 1.07 dn 1 1.07
Sed denitrification transfer coeff 0 m/d Vi 0 1
Temp correction 1.07 di 1 1.07

|

Hydrolysis 0.2 /d L 5
Temp correction 1.07 wo | 1.07
Settling velocity 0.1 m/d voi 0 2
Settling velocity 2 m/d Vip 0 2
Inorganic P sorption coefficient 0 L/mgD Kapi

Sed P oxygen attenuation half sat constant

0.05

m Oz/L

kS
S
™o

Max Growth rate 2.5 /d kop 1.5 3
Temp correction 1.07 o | 1.07
Respiration rate 0.2 /d krp 0 1
Temp correction 1.07 w1 1.07
Death rate 0.2 /d kap 0 1
Temp correction 1.07 a» | 1.07
Nitrogen half sat constant 25 ugN/L Kspp 0 150
Phosphorus half sat constant 5 ugP/L ksnp 0 50
Inorganic carbon half sat constant 1.30E-05 moles/L kscp 0.0000013(1.30E-04
Light model Half saturation

Light constant 100 langleys/d |K;, 28.8 115.2
Ammonia preference 25 ugN/L Kinxp 25 25
Settling velocity 0.5 m/d Va 0 5

43



15 R FHEROTEN R acleE ()

Parameter Value Units Symbol| min max
Growth model Zero-order
Max Growth rate 50 mgA/mZ/d or /d|Cyp 100 500
Temp correction 1.07 o |l 1.07
First-order model carrying capacity |1000 mgA/m2 apmae |1000 1000
Respiration rate 0.1 /d kb 0 0.5
Temp correction 1.07 w1 1.07
Excretion rate 0.05 /d Kep 0 0.5
Temp correction 1.07 b 1 1.07
Death rate 0.1 /d kap 0 0.5
Temp correction 1.07 db 1 1.07
External nitrogen half sat constant (300 ugN/L kspp 0 300
External phosphorus half sat constant|{100 ugP/L ksnp 0 100
Inorganic carbon half sat constant 1.30E-05 moles/L ks 0.0000013|1.30E-04
Light model Half saturation
Light constant 100 langleys/d K1 1 100
Ammonia preference 25 ugN/L K 1 100
Subsistence quota for nitrogen 0.72 mgN/mgA qon 0.0072 |7.2
Subsistence quota for phosphorus 0.1 mgP/mgA qop 0.001 1
Maximum uptake rate for nitrogen |72 mgN/mgA/d | 500
Maximum uptake rate for phosphorus|5 mgP/mgA/d mp |1 500
Internal nitrogen half sat constant 0.9 mgN/mgA K, 1.05 5

Internal ihosihorus half sat constant |0.13 miP/miA Kip 1.05 5

Dissolution rate 0.5 /d ki 0 5
Temp correction 1.07 dt 1.07 1.07
Fraction of dissolution to fast CBOD |1.00 Fr

Settlini Velocii 0.1 m/d Vs 0 5

Decay rate 0.8 /d Ky 0.2 1.4
Temp correction 1.07 dx 1.07 1.07
Settling velocity 1 m/d Vi 1 1
Light efficiency factor 1.00 path |0 1
Partial pressure of carbon dioxide 347 ppm o2
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P ET AR P ORSRE R R RS 165K T S N TR
%2 75 B 0 46355] QUAL2K HE3C ¥ A 47emg poo

%6 QUAL2KH:¢ ii“] B3P

Variable P2 p Symbol | Units*
Conductivity €T R S pmhos
Inorganic suspended solids £ BRI T mi mgD/L
Dissolved oxygen %3 0 mgO,/L
Slowly reacting CBOD BFELECETFEE s mgO,/L
Fast reacting CBOD PFE A ZE R of mgO,/L
Dissolved organic nitrogen BFET B no ugN/L
Ammonia nitrogen i ¥ na ugN/L
Nitrate nitrogen s ¥ nn ugN/L
Dissolved organic phosphorus |4 f# 5 %4 po ugP/L
Inorganic phosphorus £ ¥ pi ugP/L
Phytoplankton FEE Y £ ap ugA/L
Detritus B mo mgD/L
Pathogen R ] X cfu/100mL
Alkalinity s & Alk mgCaCOs/L
Total inorganic carbon N Yo cT mole/L
Bottom algae P3R5 ab gD/m’

F#L %k : Chapra and Pelletier, 2003
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" % 4k iz 3
T~ A SLE

QUAL2K#7T % & eh{ % E F % windows ME/2000/XP %2 Microsoft office 2000 g

{ 5% T¥HRE 5% o QUAL2ZKHA & 5 Excelf it/ 6 » @ 221N F =+ - &

WA ETEs B P o B7 2 QQUAL2KHME (T4 o o

A | = l % [ & |

1 | QUALZK FORTRAN /" T

2 | §fream Water Quality Modef &= 7

3 |Steve Chapra, Hua Tao and Greyg Pelletier \ —'! —,

4 | Version 2.87 ‘~.-——-H__,-
5

B

7 System ID: . Open Old
5 River name Sugar River Fil

9 [Saved file name SRO81704vZ_7dummy 3

10 |Directory where file saved ChOZKv2_07

11 [Month 8 Run
12 |Day 17 Fortran
13 |Year 2004

14 [Time zone Eastern

15 |Daylight savings time Yes

16 | Calculation:

17 |Calculation step 0.0625|hours

158 |Final time J[day

19 |Solution method (integration) Euler

B7 QUAL2K it/ &

4 2 pr

[1]

Chapra, S.C. and Pelletier, G.J. 2003. QUAL2K: A Modeling Framework for
Simulating River and Stream Water Quality: Documentation and Users Manual.

Civil and Environmental Engineering Dept., Tufts University, Medford, MA.

Chapra, S.C., Pelletier, G.J. and Tao, H. 2007. QUAL2K: A Modeling Framework
for Simulating River and Stream Water Quality, Version 2.04: Documentation and
Users Manual. Civil and Environmental Engineering Dept., Tufts University,

Medford, MA.

US Environmental Protection Agency - Region III, Pennsylvania 19103-2029,
2005, Modeling Report for Total Maximum Daily Load for Skippack Creek,

Montgomery County, Pennsylvania.

Washington State Department of Ecology, 2006, Henderson Inlet Watershed Fecal
Coliform Bacteria, Dissolved Oxygen, pH, and Temperature Total Maximum Daily

Load Study.
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SWMM #-3¢ #% & Horton’s Equation ~ Green-Ampt Method # SCS Curve

Number method ¥ = f3% @ = ;% - 2 ¢ Horton’s Equation 3 3% ;% » if & H#t
o5 B IR < Y 2% iR Green-Ampt Method Bl d > 3@ da E A ko

#i 3 PHEHE ~ 7% 842 SCS Curve Number method * % fo B igin» &4 g 4 3%

B AR TR ok A 2 o

SWMM #- Tok o = fifiine (SR 2) F 2 A hEE T L2
CALU S A S S Xkl
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ORI 3 1
for 0 T K 2R
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dp @ Tk KiFE

fo @ 3 ToRBIOE A EOK kAR

TOT

W2 #7-kz BHTAH
(z) AR E > 2
SWMM &g Sp ity - s FEFE~FE 24250 - Frse (St
Venant) = #4254 & 3 0 02 0 * HUREL T R E N E R0 o
(1) kFHH
ok B HcHE ) SWMM gt = R ff (Buildup ) 2 &5 * ] (Washoff) % 77 o
Lo 24
BRAGAS AR WS AREEIRSE AR AN 0
FRAFLARAFORE  TRYDIFANAIEF LT =
A. Power-Linear
B. Exponential
C. Michaelis-Menton

2R R AR 3 o m FUEWE RIS AL AR R
Blde Flad a2 A0 SR B3 ba St 73 2ok
B d o RARE R RS Do
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2. B 4P+ R0 A (Washoff)

S AP R EE T w0 fio;8 ¢ 2 Power-exponential £ Rating
curve method - 2 ¥ Power-exponential 3k /5 4 4 4 i f] o) g & 22 3
e E kR L2ahF34Pp 2D > 5L HFF AR
Power-exponential = ;2 & # -k ® N 7 H R e K T B aul g F -
3% o Rating curve method {345 it A% 7 cnddigF B I &k 5 5 L4 it i
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3. Hokd A
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SWMM 7 {3 8% 38752 A4 Frded 20 NEETEER LT L5 44
kR R T FVRBRE RELI RAE R

%21 SWMM % * %#c%

PARAMETER US CUSTOMARY SI METRIC
Area (Subcatchment ) acres hectares
Area ( Storage Unit) square feet m’
Area (Ponding) square feet m’
Capillary Suction inches millimeters
mg/L  (milligrams/liter ) mg/L
Concentration ug/L  (micrograms/liter ) ug/L
Count/L  ( counts/liter ) Count/L

Decay Constant

(In g Itration ) 1/hours 1/hours
Decay Constant

( Poﬁu tants ) 1/days 1/days
Depression Storage inches millimeters
Depth feet meters
Diameter feet meters
Discharge Coefficient . . . .
Orifice dimensionless dimensionless

. CFS/foot" CMS/meter”

Weir
Elevation feet meters
Evaporation inches/day millimeters/day
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21 SWMM % * %84 (§)

PARAMETER US CUSTOMARY SI METRIC

Flow CFS (cubic feet / s‘econd) I(‘Ell::esrs /sei:lj)tr)llc(;)
GPM  (gallons / minute ) LPS (liters/second )

Head feet meters
Hydraulic Conductivity inches/hour millimeters/hour
Infiltration Rate inches/hour millimeters/hour
Length feet meters
Manning's n seconds/meter seconds/meter'
Pollutant Buildup masyacre. sy hectre
Rainfall Intensity inches/hour millimeters/hour
Rainfall Volume inches millimeters
Slope (Subcatchments) | percent percent
Slope ( Cross Section ) rise/run rise/run
Street Cleaning Interval days days
Volume cubic feet cubic meters
Width feet meters

AL %k : STORM WATER MANAGEMENT MODEL USER’S MANUAL Version 5.0

22 45 @ik

Constituent Event Megn
Concentrations

TSS (mg/L) 180 - 548
BOD (mg/L) 12 -19

COD (mg/L) 82-178

Total P (mg/L ) 0.42 - 0.88
Soluble P (mg/L) 0.15-0.28
TKN (mg/L) 1.90-4.18
NO»NOs-N (mg/L) 0.86-2.2
Total Cu (ug/L) 43-118

Total Pb (ug/L ) 182 - 443
Total Zn (ug/L) 202 - 633

7 4% & JR: U.S. Environmental Protection Agency. ( 1983 ) . Results of the Nationwide Urban Runoff
Program (NURP) , Vol. 1, NTIS PB 84-185552, Water Planning Division, Washington, DC.
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[1] STORM WATER MANAGEMENT MODEL USER’S MANUAL Version 5.0

[2] U.S. Environmental Protection Agency. (1983 ). Results of the Nationwide Urban
Runoff Program (NURP ) , Vol. 1, NTIS PB 84-185552, Water Planning Division,
Washington, DC.
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WASP (The Water Quality Analysis Simulation Program) i * 45 %

e
WASP7 ( The Water Quality Analysis Simulation Program) > Ja p % R & # #g &
% (Manhattan College) % & » £ 5 % Bk %% (USEPA) 2:zm & o H & R4neh
BRARIT1983 E B o AT F SN TEA o 2 (6 WASP &5 B3 is B
WASP5 > @ WASP5 % H o ehsg Az & 17 k5% 5 DOS » & 5|8 B &
WASP6 > 2005& # # 7 B Frsx & WASP7 o 3% 5% a0 * 30 LR

Windows & %tz
KRR P FE g RGP TFIRRRER A L ERE LS K
TR VHE K2 HAE P A2 20 PR P Z a2 2 RN
FEAAY (5B B 2440%) i 472% (FBEFF 252
M) B4kl AR 2ZBFT L L AERE A6 LB EE
(Eutrophication ) ~ i£[# &% i -2 (Advanced Eutrophication) ~ i ¥ # {44~ ke
(Simple Toxicant ) ~ 23+ & |+ 4= - % (Non-lonizing Toxicant) ~ F ## {4 ficle
( Organic Toxicant )~ % #- % ( Mercury )~ # i- %2 (Heat ) 2 §&pF {4 #i %2 ( Temporary ) »

B8 % v 17 5 ki3 4K F =ehikdi (Wool et al., 2000 ) -

#1 WASPHC:S g 4

WASP #25¢
$ R A 7.3
e 0T % Ak Windows 95/98/ME/2000/XP
B4 KA AP R S HE R RBEEE k2 2K

RO AP “$ 44 % (NPDES) ~ 2L2LiR ~ BRiR ~ 3 4 oK~
RIFE/ T~ WEFHIARH -

‘k#—ﬁ id‘l' %\‘ 7](
AAFEA | FEAAF GRY 20 RIE G A RRRIEER
ME G EF AR A CRBHER -
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PER P NPT R A BUKE o
3. YA AERNE AP RN A SRS 2 RR S o
4. PHEFAALFHEWTY FRBEFELIRTH

50 BT BAICRIEEN S CRER GV G RPN ERE RS LR
» WASP #:4¢ » R HORFHHRL 2 R4 AR TR L RS

PR B AL o IR R HIN A A2 o

%2 H¥RR BHN

Loading Models Hydrodynamic Models
SWMM

HSPF EFDC

LSPC DYNHYD

NPSM EPD-RIV1

PRZM SWMM

GBMM

FH KR 27 2008
=) BN

BERS A AR ERT A P2 BR 2 PCB /54 %2 Potomac
&mmwi%%ﬂﬁ%:éﬁﬁ(%%%ﬁ’ﬂmﬁl%ﬂfw*WAWS%%%&;
KRCKBMA R H2 2 R THE (S35 52003) 1% WASP =& €@
253 % w4 5 (B0t 0 2005) F1* WASPS Hikih LA W1 ERFGE 2 - £
B2 RF e Tt e Hp AR TR TR Y £ e

d 3 WASP £ gk T > T @i ok w22 BRB R hi £ 0 5
PR AR B0 e £ 40 VAST @ Flt 2 WASP 2 7 B B = i 0 e L
HABRGAZRERRFER GRS 0 F 2 AR X BRI R LR R
* WASP g & (2% B > 2008) o
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(Z) BFE* 2 ix 2
AR HHIE P © 1678
B.iet 3~ #E 4,000
C.iv 8 F b fdic: 2100
DB Fr i ¥ #0455
E.pr il Snfice & 231
Fa3 A f w2 500
G.# % iF 22 %0 1507
(v ) B %R
- AgE ¥ WASP A ~ZF ¢ & i #i e (Eutrophication Module, EUTRO ) i
o VHESBE N BRI Tx d AR R TR A7
FEBF 7 BF 27 B AR AZNT o

%3 WASP#:5¢ 2_Eutrophicationfic e 4f e 422

- v g AR SEAT R
»E - I 2 [ 3 ] 4 ] 5 |6
1 %% X X X X X
2 AL X X X x
30| AEE X X X
N x| x|~
5 k2 4 X
6 EAREE- A T X X X X X x
7 Y X X X X X
8 *}; ¥ X X X X
9 3 ¥ X X x
10 | &k X X
A FEAR R kit
1 Streeter-Phelps DO/BOD and Descriptive SOD
2 Modified Streeter-Phelps with NBOD
3 Linear DO Balance with Nitrification
4 Simple Eutrophication with Descriptive SOD
5 Intermediate Eutrophication with Sediment Diagenesis
6 Advanced Eutrophication with Sediment Diagenesis

AL kR - U.S. EPA (2009) , WASPT Course (& : “X" #7F ##t )

59
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48, +9, +65,
2,
C: kFesxirakR »mgl -
t: pFRYF 4L > days °
X y~z:P ZREAEHE me
U, Uy, U, s S ~ e ~ 2 28 2 % g > m/day o
Ex, Ey, E, e s 2 £33 % a3l 0 mY/day e
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St EH#E PACH I F
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2;{ & 15 2 3 E /i

s b “FrE [ Rt | we
Ammonia
gg;lsf‘;j‘%g(facte 20°C A 1t 3¢ % 4 e | day” 0 | 00l
N1tr1ﬁc?1t10n Temperature 20°C & i 4 i ) 1.07 1.07
Coefficient
Half Saturation Constant for AV E R U2 2L | mg
Nitrification Oxygen Limit tefot #i 0,/L 2 2
Nitrate
ggﬁ;{:ﬁgﬁ‘(’)ﬂ CRate 20°C b id % ¥ e | day”! 0.09 | 001
gﬁgiﬁﬁmﬁmeme 20°C sl g B Gl | - 1.04 | 1.04
Organic Nitrogen
Dissolved Organic Nitrogen 20°C 4 #24%
Mineralization Rate /f f# zﬂ Bt day™ 1.08 0.05
Constantt@20°C g ¥
Dissolved Organic Nitrogen R
Mineralization Temperature BRI ); Ej;?% s - 1.08 1.08
Coefficient "
Organic Nitrogen Decay Rate 20°0CifE4 @ 7 18 4
Constant in Sediments@20°C RO R i day 0.0004 | 0.0004
Organic Nitrogen Decay in VA IR RN A N
Sediment Temperature TR *‘ f j)k P ERR - 1.08 1.08
Coefficient R T
Fraction of phytoplankton SR de S e x 3
Death Recycled to Organic 7 - 1 0.5

Nitrogen

WE EERZ b

TR KM AP AR
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2;{ & 15 2 _Ef /i

dhiliis = HESTAESY RN
Organic Phosphorus
Mineralization Rate Constant 7% fR M 2 20°C B 4
for Dissolved P@20°C e BURT I ' day 0 0.22 0.02
Dissolved Organic Phosphorus ARG B R
Mineralization Temperature " B 4 - 0 1.08 1.08
Coefficient e
Organic Phosphorus Decay SeAE e A 20°C pE
Rate Constant in / gji LJ;W % f g:; day™ 0 0.0004 | 0.0004
Sediments@20°C R AR S
Organic Phosphorus Decay in | ..x 0, g 2 % = o

v ld Fhk B
Sediments Temperature i *‘.m );J ],,j;}*f * - 0 1.08 1.08
Coefficient an % RS
Fraction of Phytoplankton S A 2 de x o
Death Recycled to Organic ﬁﬁl; bl f - 0 1 0.4
Phosphorus FEIR TR T
CBOD ( Ultimate )
CBOD Decay Rate Constant CBOD % 20°C pF 2z dav! 0 56 01
@20°C it 5 ¥ B Y ‘ ‘
CBOD Decay Rate . CBOD % j&if 538 B
Temperature Correction 5 - 0 1.07 1.07
. AN e

Coefficient
CBOD Decay Rate Constant in AR 4 e 20°C pF 1
Sedlments@zooc CBOD % /)E\‘_Yi _:';\ # g{ day 0 0.0004 0.0004
CBOD Decay Rate in iTfk 4 ¢ CBOD %
Sediments Temperature G AER I AR - 0 1.08 1.08
Correction Coefficient T A DS R
CBOD Half Saturation Oxygen | CBOD % *14]2 L & | mg 0 0.5 0.5
Limit ek & 0,/L ' '

TR KR AP AR
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[1] U.S. EPA, 2009. WASP7 Course.

2]

Wool, T.A., R.B. Ambrose, J.L. Martin, E.A. Comer, 2000, Water Quality Analysis
Simulation Program ( WASP ) version 6.0 DRAFT: User's Manual, U.S. EPA,

Athens, Georgia.
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BASINS/HSPF #c3¢
(-) GISApH F#

HeR B R GIS 2 ApM WA TR > Ftjc 1 % » BASINS - x4
BASINS /4 3 #/k% > £ #r% GIS FHMHE 402 1o

21 GISAHMFHHFIN

7R R A

g o Bl & TR .adf ; .shp ; .shx

e AT R Jbmp ; .adf ; .bpw ; .mwleg
2 T .cpg ; .dbf ; .sbn ; .sbx ; shp ; .shx
B BAFTA .mwsr ; .shp ; .shx ; .adf

JLI"’ BASINS/HSPF ’}'5:;(\‘% ’ ”’T sfq ?\ Lo — Ep ;}J:K o~ Z-\
FECREAR R#E PN BRERETAAL2 F AT L E
B2 FR TR LF A E R R FREEIER 2 F R

A TG A T B o s N R EHH = R PR
FOAREHENA -
%2 HSPFHEA*TF 2§ & FH#
- L R E = (A)
PERC %A g In/hr
EVAP e In/hr
ATEM wE °F
WIND b i Mph
SOLR pReg Ly/hr
PEVT B AR In/hr
DEWP BEE R F
CLOU ZHREE tenths
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%3 BASINS/HSPFH:S % * -k~ %84

TS IS ¥ Bl | RE S AR i
= T =+ IR
PWATER
LZSN ThIEGLE in 0.01 100 1 6~6.5
INFILT » B b in/hr 0.0001 100 0.2 0.6
LSUR Bk R ft 1 none 450~500 150
SLSUR B o E ft/ft 1x107 10.0 0.4 0.45
KVARY B FoR AR R 1/in 0.0 none 0 0
AGWERC BT oKDk S - 0.001 0.999 0.98 0.95
INFEXP AL - 0.00 10.0 40 3
INFILD e - 1 2.0 35 1
DEEPFR BTk oM R Rk - 0.00 1.0 7 0
BASETP I F e o - 3 - 0.00 1.0 2 0.02
AGWETP BOTORR RE AT S8k - 0.00 1.0 0 0
CEPSC B in 0.00 10 0.005 1
UZSN INEE NS in 0.01 10 0 0.01
NSUR P N@E - 0.001 1.0 1 0.35
INTFW dOE R N m Rl - 0.00 none 0.01 0.5
IRC v Rigok - 1x10” 0.999 0.35 0.5
LZETP TR EFEACRK - 0.0 1.5 4 0.05
CEPS Bornk s in 0.00 100 0.01 0.01
SURS Ee e in 0.00 100 0.01 0.01
UZS I EE T in 0.001 100 4 10
IFWS I ke in 0.00 100 0.01 0.01
LZS TRAIEEGE in 0.001 100 5 20
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#4  BASINS/HSPFH#::“ ¥ * -k F 482 (%)
s ~F b s B i & i
AGWS md e TORTLREG R in none 100 0.06 0.06
GWVS PR R in 0.00 100 0.01 0.01
HYDR
KS KA RS2 RE TS - 0.00 0.99 0.5 0.5
DB50 BBk RVREELE JE2 ¢ ¥ | in 0.0001 100 0.01 0.01
PQUAL
SQO A2 3 £ Ib/ac 0.00 none 0.033~0.365 0.017~0.38
POTFW 3R F] S Ib/ton 0.00 none 0.001~0.01 10~850
POTFS I AR PR F]SF Ib/ton 0.00 none 0.001~0.01 10~850
ACQOP By R Ib/ac-day 0.00 none 0.0017~0.004 | 0.004~0.0032
SQOLIM LD T o Ib/ac 10-6 none 0.1 0.15
WSQOP B AR R F in/hr 0.01 none 0.5~0.7 1.5~2.7
10QC R Y TR R b/t 0.00 none 0.5 0.002~0.007
AOQC PR TER Ib/ft° 0.00 none 0.5 0.002~0.007
SEDMNT
SMPF S PN - 0.001 1 0.2~0.9 0.1~0.3
KRER ERE: OAR S 'd - 0.00 none 1 0.1
JRER 23 e Hdn ik - none none 2.5 2
AFFIX FEA R DS 1/day 0.00 1 0.03 0.03
COVER IHERFX - 0.00 0.1 0.7~0.95 0.8~0.9
NVSI 2R BV Ib/ac-day none none 1 0
SMPF Ty LTS - 0.001 1 0.2~0.9 0.1~0.3
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#4  BASINS/HSPFH#::“ ¥ * -k F 482 (%)
TS S ¥ ol | hti e AR i
FEE FEE
KRER ER: OAR S 'd - 0.00 none 1 0.1
JRER 2O A i ik - none none 2.5 2
AFFIX Fm AR F 1/day 0.00 1 0.03 0.03
COVER IR FF - 0.00 0.1 0.7~0.95 0.8~0.9
NVSI 2R BV Ib/ac-day none none 1 0
KSER b B R 200 R T B - 0.00 none 15 0.1~0.9
JSER A BRI Ry 20 ) dp i - none none 2 10
KGER R L NS d - 0.00 none 0.01 0.01
JGER 2 adp i - none none 0.5 10
DETS AR R YRS LD T tons/ac 0.00 none 0.05~1 0.05~1
SEDTRN
BEDWID B2 P R ILR IR ft 1 none 16 50
BEDWRN PR IFER ft 0.001 none 100 15
POR I L - 0.1 0.9 0.5 0.45
KSAND e R K i“ AEVESENE :'d - 0 none 0.1 0.1
EXPSND Ry AR 2582 dn ik - 0 none 2.03 0.1
TAUCD R Bk 2o TR e B R 1b/ft? 1x10™ none 1.5 1.5
TAUCS Rk 2 ek T 4 Ib/ft* 1x10™ none 3 3
M J& R 2o A TR TR 4 Ib/ft*/day 0 none 0.01 0.3
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(2) k2 k4 FH
Logpind st g (ms)
2. i (m/s)
3. kiF (m)

4. ngpER (d)

f=
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1. ¥%7 A& (umhos)

EH

4. RF ~FBE &2 F AR (ngh)
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7. pH
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9. #hHKIEE (pg/L)
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25 KPR B B ACH

Parameter Units | Symbol | min max A
Carbon oC C 30 50 40
Nitrogen N N 3 9 7.2
Phosphorus gP gP 0.4 2 1
Dry weight gD gD 100 100 100
Chlorophyll gA gA 0.4 2 1

Reaeration model [User specified
User reaeration coefficient o o 3.93

User reaeration coefficient 8 3 0.5

[User reaeration coefficient y y 1.5

Temp correction " 1.024
Reaeration wind effect INone

O, for carbon oxidation 20,/gC o 2.69

O, for NH, nitrification 20,/gN |1, 4.57
Oxygen inhib model CBOD oxidation IExponential
Oxygen inhib parameter CBOD oxidation L/mgO,  |Kyoer 0.6 0.6 0.60
Oxygen inhib model nitrification Exponential
Oxygen inhib parameter nitrification L/mg0;  |Ksona 0.6 0.6 0.60
Oxygen enhance model denitrification IExponential
Oxygen enhance parameter denitrification L/mgO; |Ksoun 0.6 0.6 0.60
Oxygen inhib model phyto resp IExponential
Oxygen inhib parameter phyto resp L/mg0, K, 0.6 0.6 0.60
Oxygen enhance model bot alg resp Exponential
Oxygen enhance parameter bot alg resp L/mg0O, |Kpp 0.6 0.6 0.60
N R R
Hydrolysis rate /d L 0 5 0.1

Temp correction he 1 1.07 1.07
Oxidation rate /d L 0 5 0

Temp correction s 1 1.07 1.047
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5 R FHERATR B~ chddciE ()

Parameter

Oxidation rate

Units

/d

Symbol

kdr‘

min

max

AT

0.23

Temp correction

Hydrolysis

/d

Lo

1.07

1.047

|

0.2

Temp correction

1.07

1.07

Settling veloci

Nitrification

d

/d

10

0.1

E

Temp correction

1.07

1.07

|

Hydrolysis

/d

khn

Denitrification /d kg, 0 2 0
Temp correction in 1 1.07 1.07
Sed denitrification transfer coeff m/d Vi 0 1 0
Temp correction 1 1.07 1.07

0.2

Temp correction

1.07

1.07

Settling veloci

Settling velocity

0.1

E

Inorganic P sorption coefficient

L/mgD

Sed P oxygen attenuation half sat constant

mgO,/L

0.05

b
[=)
DS

Max Growth rate /d Kon 1.5 3 2.5
Temp correction o 1 1.07 1.07
Respiration rate /d kon 0 1 0.2
Temp correction " 1 1.07 1.07
Death rate /d ka, 0 1 0.2
Temp correction . 1 1.07 1.07
Nitrogen half sat constant ugN/L k.p, 0 150 25
Phosphorus half sat constant ugP/L LA 0 50 5
Inorganic carbon half sat constant moles/L |k, 1.30E-06 |1.30E-04 |1.30E-05
Light model IHalf saturation
Light constant langleys/d|K;, 28.8 115.2 100
Ammonia preference ugN/L K 25 25 25
Settling velocity m/d v, 0 5 0.5

77
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Parameter

Units

Symbol

min

max

R E

Growth model \Zero-order
Max Growth rate mgA/m*/d or/d |Cyp 100 500 50

Temp correction b 1 1.07 1.07
First-order model carrying capacity mgA/m’ b max 1000 1000 1000
Respiration rate /d k., 0 0.5 0.1

Temp correction b 1 1.07 1.07
Excretion rate /d kol 0 0.5 0.05
Temp correction b 1 1.07 1.07
Death rate /d kap 0 0.5 0.1
Temp correction m 1 1.07 1.07
External nitrogen half sat constant ugN/L kepp 0 300 300
External phosphorus half sat constant |[ugP/L L 0 100 100
Inorganic carbon half sat constant moles/L ksc 1.30E-06 |1.30E-04 |1.30E-05
Light model IHalf saturation
Light constant langleys/d Ky p 1 100 100
Ammonia preference ugN/L K 1 100 25
Subsistence quota for nitrogen mgN/mgA qdon 0.0072 7.2 0.72
Subsistence quota for phosphorus mgP/mgA qop 0.001 1 0.1
Maximum uptake rate for nitrogen mgN/mgA/d N 1 500 72
Maximum uptake rate for phosphorus |mgP/mgA/d np 1 500 5
Internal nitrogen half sat constant mgN/mgA Ko 1.05 5 0.9
Internal phosphorus half sat constant  |mgP/mgA K,p 1.05 5 0.13
Dissolution rate /d ke 0 5 0.5
Temp correction d, 1.07 1.07 1.07
Fraction of dissolution to fast CBOD Fr 1.00
Settling velocity m/d Ve 0 5 0.1

Decay rate /d K 0.2 1.4 0.8
Temp correction i 1.07 1.07 1.07
Settling velocity m/d Ve 1 1 1
Light efficiency factor lpath 0 1 1.00

Partial pressure of carbon dioxide

ppm

coz2

347
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%6 SWMM ¥ * k> %82

¥
RS
Sl LA L& > B | B
FEE
I
| B
Subcatchments
Area FoR% oA ha 0| o |0.15~8.87
Width oo R R m 0| o 24~272
%Slope B R % 0| o 0.5~1.5
%lImperv *Foke ff % 0 | 100 | 25~90
Initial FRBALFALIFE kg/ha 0| o 0.59
Pollutants
Rain F X K2 G AR mg/L 0| o | 150~155
DWF B AokimRER mg/L o | 50~55
Decay AR - ERRY K 1/days 0] 1 0.2
Buildup
Function | power/exponential/saturation - - - Power
Max. HErER&HE o ffz kb= 1bs
Buildup | 5% 34t £ R
Rate #pH g fH2A% kM4 | l/day/area | 0 | oo 0.5~1
Power/Sat. | Power & #c2 B /¥ 4y #ic & - 0| o 1
Nomalizer | o ffet 8 =& & ha, m - - area
Washoff
exponential/ rating curve /
Function ' - - - EMC
event mean concentration
Coefficient | W/ fices F 2 T35k B mg/L 0| oo | 50~100
exponent GRS 3 - 0| o 0
Cleaning TR = % EES % 0 | 100 0
BMP Effic. | & & ¢ 32365 A B 152 % 0 | 100 0
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