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% 10 BASINSHSPF # X %A AKX 2# %k

n EX E & B4 RME b -
PWATER
LZSN TR IEAKE in 0.01 100
INFILT NBHE T 35 AR in/hr 0.0001 100
LSUR EHRkE ft 1 none
SLSUR 2R R ft/ft 1x10" 10.0
KVARY WTFAKE RS 1/in 0.0 none
AGWERC | #FkikkZ - 0.001 0.999
INFEXP NS RAE# - 0.00 10.0
INFILD BREFYNB B - 1 2.0
DEEPFR T AR 25 - 0.00 1.0
BASETP TS - 0.00 1.0
AGWETP | s FAARABHE K - 0.00 1.0
CEPSC BhE in 0.00 10
UZSN LR IEAKE in 0.01 10
NSUR 2% N/@ - 0.001 1.0
INTFW R R AR S8 - 0.00 none
IRC PR R IR K & - 1x10’ 0.999




% 10 BASINSHSPF #X ¥ A AKX %3k (&)

P e &X & B & /ME RARME
LZETP BLEX: T %9 &5 i - 0.0 1.5
CEPS BRYGE in 0.00 100
SURS EmiEGE in 0.00 100
uzs
IFWS bR A= in 0.00 100
LZS TR I EEEE in 0.001 100
AGWS EEW T KA E in none 100
GWVS W K3k B A5 A in 0.00 100
HYDR
KS KAz HEERF - 0.00 0.99
DB50 JERR B EZEZ P in 0.0001 100
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R EIBAE S 0 EAEIE# (JSER) Fuib£kis # (JGER) # it A K
ELe B ARG AR o Lo RV BB A BEBRERTRIEREREA
ZHE RFEMREX S FAERBBRZ B M EREMMN > BbLiA
ARETEHREBEEREFH ALY R FZZI KL BALLOE A S
BATUBFEENER - LMz EE S @ B P HRFRS
BEY SRy s MRFEELZMR s a0 E  ERREEBRERS
Sandload power functiomz 42t (KSAND ) #135% %% (EXPSND)
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%11 BASINSHSPF# X ¥R AT £k

n EX T & B fx R/ME R AME
PQUAL
SQO A7 E Ib/ac 0.00 none
POTFW IR EF Ib/ton 0.00 none
POTFS IR RIE T Ib/ton 0.00 none
ACQOP BEME ERR Ib/ac-day 0.00 none
SQOLIM BigmERABEES Ib/ac 10° none
WSQOP &R R & in/hr 0.01 none
I0QC PR A E R Ib/ft> 0.00 none
AOQC W T kAR A G R R Ib/ft> 0.00 none
SEDMNT
SMPF BIEEHERTF - 0.001 1
KRER R PA - FES - 0.00 none
JRER EX: PR Fik 14 - none none
AFFIX TIEBRER 1/day 0.00 1
COVER TIEEEZ R - 0 .00 0.1
NVSI RAKESE Ib/ac-day none none
KSER B IR Y 2 0P AR B - 0.00 none
JSER o BEIREY 2 0P R 45 B - none none
KGER F3E P ERA B - 0.00 none




%11 BASINSHSPF#X¥AAK $#%k (H)

o A 2 # B BME & RAE
JGER I 3B P ARt B - none none
DETS D EERES Z AN AT E tons/ac 0.00 none
SEDTRN
BEDWRN FTRIEE ft 0.001 none
POR FTARFLIR & - 0.1 0.9
KSAND SRS NN 4 - 0 none
EXPSND A AR AR - 0 none
TAUCD JERZ LB EE R R A Ib/ft? 1x10% none
TAUCS JERZ bR B R E A b/t 1x10* none
M R Zh 4R R JE Ib/ft*/day 0 none
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FAEX wH | RRRE| REMAE

U=aQ@ b 0.43 0.4-0.6

H=cQ d 0.45 0.3-0.5
% H R &R ¢ Chapra,S.C. and Pelletier,G.J.2007. QUAL2K
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22 R¥EHENHEZSEXR
MATERIAL n

A i E 38 Man-made channels

Concrete 0.012

Gravel bottom with sides:

Concrete 0.02
mortared stone 0.023
Riprap 0.033

B %Kk &1 Natural stream channels

Clean, straight 0.025-0.04

Clean, winding and some wee@s03-0.05

Weeds and pools, winding 0.05
Mountain streams with boulde(8.04-0.10
Heavy brush, timber 0.05-0.20

% # R & : Chapra, Pelletier and Tao, 2007
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bottom algae sediments
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%k 4 &  Chapra and Pelletier, 2003
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A4}k & © Chapra, Pelletier and Tao, 2007
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mo|Detritus s |Settling abBottom algae
no |Dissolved organic nitrogen p |Photosynthesis mNitrification
na/Ammonia nitrogen hiHydrolysis dnDenitrification
nn|Nitrate nitrogen poDissolve organic phosphorusd |Dry weight
cs [Slowly reacting CBOD plinorganic phosphorus dBissolution

cf |Fast reacting CBOD ap’hytoplankton
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%4 AEBAZQUALZK %

O ¥mIE B B4
KELHBAREE |BETFHAM
B S ERLE meter
Fxdhagik |ab.cdrsfi
ZEANKE|REAK
FTEIR R~ TRWE
FTRE meter
T8 1B B R 3k ) 542 (meter) |meter
AESH AR °Cc
FER °C
Jal ik meters/sec
ZREE % of sky covered
2%
KX K1 E I RE cms
iR m/s
KR meter
TR AR T hr
TN KB e °C
K'Y BEEE umbos
=4 mg/L
AL ERE mg/L
BMAE - AMR > AR BB
Wk~ A R
i (alkalinity) mg CaCQ/L
pH
MR E A mg/L
SRR R g/square meter
TN E A E
ok A #eith

BE R 2 #

AR BB 2 R B &R B R B
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&5 REBBAERAGSHYM

Parameter Value Units bol| min max
Carbon 40 gC gC 30 50
Nitrogen 7.2 gN gN 3 9
Phosphorus 1 gP gP 0.4 2
Dry weight 100 gD gD 100 100
Chlorophyll 1 gA gA 0.4 2

Setflingvelocity |03  [md M 0 2
|

Reaeration model User specified

User reaeration coefficient 3.93 o

User reaeration coefficiefit 0.5 p

User reaeration coefficiemt 1.5 y

Temp correction 1.024 a

Reaeration wind effect None

O, for carbon oxidation 2.69 gyC loc

O, for NH,4 nitrification 457 gQ/gN Ion

Oxygen inhib model CBOD oxidation Exponential

Oxygen inhib parameter CBOD oxidat{0r60 L/mgQ Ksoct 0.6 0.6
Oxygen inhib model nitrification Exponentia

Oxygen inhib parameter nitrification 0.60 L/ImgO |Kson: [0.6 0.6
Oxygen enhance model denitrification| Exponential

Oxygen enhance parameter denitrificafas0 L/mgQ Ksoar [0.6 0.6
Oxygen inhib model phyto resp Exponential

Oxygen inhib parameter phyto resp 0.60 L/magO |Kso 0.6 0.6
Oxygen enhance model bot alg resp Exponential

Oxygen enhance parameter bot alg resp  0.60 LMgOKsot 0.6 0.6
Hydrolysis rate 0.1 /d Knc 0 5
Temp correction 1.07 he |11 1.07
Oxidation rate 0 /d K 0 5
Temp correction 1.047 des |1 1.07




&5 REBBAEWMAGSHMEA (H)

Parameter Value Units |Symbol| min max
Oxidation rate 0.23 /d Kqc 0 5
Temp correction 1.047 @ 11 1.07

Nitrification

1 /d

$
(=)

Hydrolysis 0.2 /d Knr 0 5
Temp correction 1.07 ] 1.07
Settling velocity 0.1 m/d Vor 0 2

Temp correction

1.07

>
QO
=

Hydrolysis

0.2 /d

e
(=)

Denitrification 0 /d Kdn 0 2
Temp correction 1.07 an 11 1.07
Sed denitrification transfer coeff 0 m/d Vi 0 1
Temp correction 1.07 di 1 1.07

Temp correction

1.07

>
o
=

Settling velocity

0.1 m/d

05
o
N -

==

Settling velocity 2 m/d Vip 0 2
Inorganic P sorption coefficient 0 L/mgD  |Kgpi

Sed P oxygen attenuation half sat con§1abf mgQ/L ksi 0 2
Max Growth rate 2.5 /d Kar 1.5 3
Temp correction 1.07 w 1 1.07
Respiration rate 0.2 /d Kip 0 1
Temp correction 1.07 w11 1.07
Death rate 0.2 /d K 0 1
Temp correction 1.07 a1 1.07
Nitrogen half sat constant 25 ugN/L  [Kspy 0 150
Phosphorus half sat constant 5 ugP/L  |Ksng 0 50
Inorganic carbon half sat constant 1.30E-05 moles/Ukscy 0.0000013.30E-04
Light model Half saturatign

Light constant 100 langleys/dK|p 28.8 115.2
Ammonia preference 25 UON/L  Khnxe |25 25
Settling velocity 0.5 m/d Va 0 5




&5 REBBEAERAGSHBME (H)

Parameter Value Units Symbol| min max
Growth model Zero-order
Max Growth rate 50 mgA/fid or /dCq 100 500
Temp correction 1.07 o |1 1.07
First-order model carrying capacity 1000 mgA/m Ama 1000 1000
Respiration rate 0.1 /d Keb 0 0.5
Temp correction 1.07 w11 1.07
Excretion rate 0.05 /d Ker 0 0.5
Temp correction 1.07 a1 1.07
Death rate 0.1 /d K 0 0.5
Temp correction 1.07 b 11 1.07
External nitrogen half sat constant 300 ugN/L Kspt 0 300
External phosphorus half sat consthf0 ugP/L Ksnt 0 100
Inorganic carbon half sat constant 1.30E-05 moles/L |Ksct 0.0000013..30E-04
Light model Half saturatign
Light constant 100 langleys/d |Kp 1 100
Ammonia preference 25 ugN/L Knnxt 1 100
Subsistence quota for nitrogen 0.72 mMgN/mgA |Jon 0.0072 |7.2
Subsistence quota for phosphorus| 0.1 mgP/mgA|dop 0.001 1
Maximum uptake rate for nitrogen| 72 mgN/mgA/d .~ |1 500
Maximum uptake rate for phosphojus mgP/mgA/d mp 11 500
Internal nitrogen half sat constant | 0.9 mgN/mgA [Kgn 1.05 5
Internal phosphorus half sat constdhfl3 mgP/mgA
Dissolution rate 0.5 /d Kat 0 5
Temp correction 1.07 @ |1.07 1.07
Fraction of dissolution to fast CBO[D.00 F+
Settling velocity 0.1
Decay rate 0.8 /d Kax 0.2 1.4
Temp correction 1.07 a  |1.07 1.07
Settling velocity 1 m/d Vy 1 1
Light efficiency factor 1.00 path |0 1
Partial pressure of carbon dioxide| 347 ppm Pco:
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¥2I18H > £63#7] QUAL2K A TUAH 4 ey3A B -

%6 QUALK#EA#itiHA

Variable ¥ X IE B Symbol|  Units*
Conductivity BEE S pumhos
Inorganic suspended solids | 4 % % B 52 mi mgD/L
Dissolved oxygen B A 0 mgQ/L
Slowly reacting CBOD BREAILERE [cS mgQ/L
Fast reacting CBOD MRIEAILE R E |[cf mgQy/L
Dissolved organic nitrogen /A4 # & no ugN/L
Ammonia nitrogen AR na ugN/L
Nitrate nitrogen 7 B R nn ugN/L
Dissolved organic phosphorus|iz ## A 1 #4 po ugP/L
Inorganic phosphorus Ak pi ugP/L
Phytoplankton FSAEYE ap ngA/L
Detritus B mo mgD/L
Pathogen R H X cfu/100mL
Alkalinity i L Alk mgCaCQy/L
Total inorganic carbon 48 g A aR cT mole/L
Bottom algae J& 3R % $2 ab gD/nt

% # 4 B : Chapra and Pelletier, 2003
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QUAL2K i & & 84 E BS & K Awindows ME/2000/XP Microsoft office 2006%

REAERERE A% - QUALZK R § BExcelz i > RERXB TN 2
BRBFEHEET - B7TAHQUALKM /N & -

A | =] | [ (S E |
1 |QUALZK FORTRAN /"'_"\\
2 | Stream Water Quality Model = 7 )
3 | Sfeve CRhapra, Hua Tao and Greg Pelletier \ —'! —,
i | Version 2.87 = —,M_
5
=]
7 System ID: o old
5 [River name Sugar River p::'-rll
9 [Saved file name SRO81704v2_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
18 |Solution method (integration) Euler
B7 QUAL2K #¥#/r@

[1]

[2]

[3]

[4]

Chapra, S.C. and Pelletier, G.J. 20@Q@JAL2K: A Modeling Framework for
Simulating River and Stream Water Quality: Docuragaoh and Users Manual.

Civil and Environmental Engineering Deptufts University, Medford, MA.

Chapra, S.C., Pelletier, G.J. and Tao, H. 2007. (KA A Modeling Framework
for Simulating River and Stream Water Quality, Vens2.04: Documentation and
Users Manual. Civil and Environmental EngineeringpD, Tufts University,
Medford, MA.

US Environmental Protection Agency - Region lll,nRgylvania 19103-2029,
2005, Modeling Report for Total Maximum Daily Loddr Skippack Creek,

Montgomery County, Pennsylvania.

Washington State Department of Ecology, 2006, Hesaelnlet Watershed Fecal
Coliform Bacteria, Dissolved Oxygen, pH, and Tenapere Total Maximum Daily
Load Study.



SWMM (Sorm Water Management Model ) 4 B 35 &
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R R R R EA KX (Storm Water Management Model, SWMM2 £
BRAREATRA - L FORTRAN B85 - ERATRERFLETAER
KA o F—PIR SWMM &7 1971 % » B EHKIRATR  JRiZ4E B W& i
& > M RAKRERFZIRE T REH KRG > THFSERLFFTHE
& £ 45 - IR SWMM 5.0 & & £ B 32 1% Z Fo Camp Dresser & McKee #2 43
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18 GIS #46-F & T ANE G E N > BITAK ~ KAFKEHEE > RUKRE
WABAEABBER WU EYERFERBREOBEEE AL > 7B AT
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SWMM X £ JE A HEK A %Rt ~ ki ~ 4 T REB AR R 3715
FAKTFAKERAKER  MREBEKETEYIFERF L & 47 0 346 BMP %k
HlR M R 75 4 A f7 Z 30 RE ©
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SWMM g 246 7 X BB FEKE bR UIEEH B RER
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SWMM #: K $#24t Horton’s Equation Green-Ampt Method& SCS Curve
Number methodk = #&3% € 7 &K, - & ¥ Horton’s Equation? & & X, » 8 54 #t
%R 5% iR A AR B 691 L 5 Green-Ampt Methodl] 85 A 7438 33k Rk »
AE A ARS8 42 1 SCS Curve Number methofl 46 B8 4 8 38 ~
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£ K H Bk 0 SWMM s X R 4 (Buildup) A€ Al (Washoff) & 5w
1. BXREM
LERARMER T @ BAFERZZBRAALEMTRX > &
AT ARG R R REE  TERA TR EZAUT =4 ¢
A. Power-Linear
B. Exponential
C. Michaelis-Menton
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B4 BAFENERYX > BBBRARE MERBKR > ATRAFT R0 L
BEER > BRERTIRE LML -
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“O 6o ‘LINEAR 4-23  DD=30t
a POWER 4-23  pp=408®
0 EXPONENTIAL 4-24  pp= 1000-8)
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2. FEMir RIS (Washoff)

G EMITRIEE S & 0 A P L Power-exponentialft  Rating
curve method £+ Power-exponentialg 3% ;5 &4k i Bl E ehik Z i B
HERERXKBRBHFTEMNRIELL > FREHTRE T LT E >
Power-exponentialy ;% &% % K & N R & KFoif KB IR By &R F —
% - Rating curve methogk AR3F e 4 69 45 M3 & B R > 75 e dh 6 b Al
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%1 SWMM %/ $#%

PARAMETER US CUSTOMARY SI METRIC
Area ( Subcatchment acres hectares
Area (Storage Uni} square feet M
Area (Ponding square feet m
Capillary Suction inches millimeters

mg/L  (milligrams/liter) mg/L
Concentration ug/L (micrograms/liten ug/L
Count/L ( counts/liter Count/L
Decay Constant
( Infil);ration) 1/hours 1/hours
Decay Constant
( P0I>I/u tants 1/days 1/days
Depression Storage inches millimeters
Depth feet meters
Diameter feet meters
Discharge Coefficient di , . .
Orifice imensionless dimensionless
: CFS/foot CMS/metel
Weir
Elevation feet meters
Evaporation inches/day millimeters/day




%1 SWMM ¥A%#x (%)

PARAMETER US CUSTOMARY S| METRIC

Crs eteet oo o
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/méter
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

%ok kR © STORM WATER MANAGEMENT MODEL USER’S MANUAL Versiors.0

&2 #HWERAKE

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,/NOz-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

ZH & & U.S. Environmental Protection Agen¢it983) . Results of the Nationwide Urban Runoff

Program(NURP) , Vol. 1, NTIS PB 84-185552, Water Planning Divisi&Vashington, DC.
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WASP (TheWater Quality Analysis Simulation Program) 4 f 35 &

— N *;J&/\zn

WASP7( The Water Quality Analysis Simulation Program /& & £ & 2 A48 %
% (Manhattan College % & > B4 £ B3E%E (USEPA) 58 Mk - L& R4
PRARF1983F F 2 » &R TH S e s - 1% WASP & % RAE3TH#4 45 R &
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(Organic Toxican}~ sk 4% 48 ( Mercury)~ # 4% 41 (Heat) & E& 85 M4 4% 42 ( Temporary) »

Bk BT R A KIS 2k R A ey4kdE (Wool et al., 2000 -

&1 WASP# X ffj 7+
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& AR AR 7.3
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Loading Models Hydrodynamic Models
SWMM

HSPF EFDC

LSPC DYNHYD

NPSM EPD-RIV1

PRZM SWMM

GBMM

FH AR FRF > 2008

(=) #XA%

EERCRYARERERE K2 B RIS PCB /54 %/&k Potomac
Estuary 2 &1L H 5 £B AN (FF4kFF > 1985 1987) #IA WASPS 4tk 18 4
KEBKBEBEE RG22 — ARG  (Z%t > 2003) #|A WASP 344 % 57
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%3 WASP# Xz Eutrophicationfi a2 E

o B
A B s 1 2 | 3] 4] 5] 6

1 2R X X X X X
2 B B BB X X X X
3 | B#EE X X X
4 | FEAAD X X x
5 | k&M X
6 AILE /& X x X x
7 /gi X X X X
8 | AMA x [ x x | x
9 | Atk X X X
10 | &Ik X X
B A

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 Diagesie

6 Advanced Eutrophication with Sediment Diagenesis

A RR U.S. EPA (2009) , WASPT Course (3 : “X” &RAH#E )
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Ammonia
?‘;Sﬂlijﬁ%iﬁtg 20°CHifLik & %% |day'| O 10 0.01
ggg‘;'ffggﬁ[‘ Temperature | ogocgiqbim g kL | - 0 107 | 107
Half Saturation Constant for | #44t & & & k%12 ¥ | mg 0 5 5
Nitrification Oxygen Limit foFe % B O,/L
Nitrate
2@22{2%‘28%“ 20°CmA® % # | day'| O 0.09 | o001
ggggirgilgﬁ;uon Temperature 20°C F, a8 3 1 Bt i 0 1.04 1.04
Organic Nitrogen
Dissolved Organic Nitrogen | 5qoc o g, y =
Mineralization Rate 0 C’é\‘ﬁﬁ,if&ﬁ day* 0 1.08 0.05
Constantt@20°C HAbid Fw
Dissolved Organic Nitrogen AL A M ER AL B
Mineralization Temperature | * A B 0 1.08 1.08
Coefficient LELES
Organic Nitrogen Decay Rate 20°Cit#s4 ¥ A # 1
Constant in Sediments@20°C AE R EEH day 0 0.0004 | 0.0004
Organic Nitrogen Decay in | .. .. PR
Sediment Temperature AR % i jﬁ,ﬁ“ﬁf{'& - 0 1.08 1.08
Coefficient B A
Fraction of phytoplankton [ N
Death Recycled to Organic ’*’ff’iﬁf*”ﬁtﬁ” Al 0 1 0.5
Nitrogen R IR Lt
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CBOD (Ultimate)
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Temperature Correction CBO[:,;;?,%? BE) 1.07 1.07
Coefficient > B4
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