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Water-quality-modeling process
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Models Model 
version

Characteristics User Manual

QUAL 2K 
models

QUAL I ;
QUAL II;
QUAL2E ; 
QUAL 2K

The USEPA developed QUAL I in 1970.
QUAL models are suitable for dendritic river and non-
point source pollution, including one-dimensional 
steady-state or dynamic models.

http://www.qual2k.com/

WASP 
models

WASP1-8
models 

The USEPA developed WASP model in 1983. 
WASP models are suitable for water quality simulation 
in rivers, lakes, estuaries, coastal wetlands, and 
reservoirs, including one-, two-, or three-dimensional 
models.

https://www.epa.gov/ceam/wat
er-quality-analysis-simulation-
program-wasp

HSPF/
BASINS
models

HSPF 11; 
HSPF 12.4; 
BASINS 3; 
BASINS 4 

assessment, biology, compliance, deposition, discharge, 
environmental effects, estuaries, hydrology, lakes, metals, 
monitoring, NPS related, nutrients, permits, pesticides, 
point source(s), rivers, sediment, streams, surface water, 
test/analysis, TMDL related, toxicity https://www.epa.gov/ceam/hyd

rological-simulation-program-
fortran-hspf

SWMM/
BASINS
models

SWMM4.0
SWMM5.1
BASINS 3; 
BASINS 4 

aquatic biology, assessment, combined sewer, 
community, discharge, environmental effects, metals, 
NPS related, point source(s), procedure, rivers, 
stormwater, streams, surface water, test/analysis, TMDL 
related https://www.epa.gov/water-

research/storm-water-
management-model-swmmUSEPS, Surface Water Models.
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1925-1960 
(Streeter-Phelps)
•Problem: untreated and 
primary effluent
•Pollutants: BOD/DO
•Systems: 
streams/estuaries(1D)

1960-1970
•Problem: primary and 
secondary effluent
•Pollutants: BOD/DO
•Systems: 
streams/estuaries(1D/2D) 1970-1977 (biology)

•Problem: eutrophication
•Pollutants: Nutrients
•Systems: lakes/ streams/ 
estuaries(1D/2D/3D)

1977-present (toxics)
•Problem: toxics
•Pollutants: organics, metals
•Systems: sediment-water 
interaction/ food-chain 
interaction ( lakes/ streams/ 
estuaries)

Chapra (2008) 
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HSPF/BASINS
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HSPF/BASINS
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HSPF/BASINS

HSPF/BASINS
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HSPF

HSPF/BASINS

BASINS HSPF
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HSPF/BASINS

R2 = 0.53

R2 = 0.56

SS MAPE = 50 %

SS MAPE = 44 %
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SEDMNT
SMPF - 0 1 0.7

KRER - 0 none 0.8

JRER - none none 2

AFFIX 1/day 0 1 0.7

COVER - 0 1 0

NVSI lb/ac-day none none 0

KSER - 0 none 0.25

JSER - none none 2

KGER - 0 none 0

JGER - none none 2

DETS tons/ac 0 none 1~0.05

SEDTRN

BEDWID ft 1 none 25

BEDWRN ft 0 none 4

POR - none none 0.5

KSAND - 0 none 0.7

EXPSND - 0 none 1

TAUCD lb/ft2 0 none 0.1

TAUCS lb/ft2 0 none 0.32

M lb/ft2.d 0 none 0.0005

PWATER

LZSN in 0.01 100 25

INFILT in / hr 0 100 0.015

LSUR ft 1 none 150

SLSUR 0 10 0.3

KVARY 1/in 0.0 none 0.0

AGWERC - 0 0.999 0.99

INFEXP - 0 10 2.0

INFILD - 1 2 2.0

DEEPER - 0 1 0.1

BASETP - 0 1 0.02

AGWETP - 0 1 0

CEPSC in 0 10 0.1

UZSN in 0.01 10 10

NSUR N - 0 1 0.2

INTFW - 0 none 100

IRC 1/day 0 0.999 0.7

LZETP - 0 1.5 0.6

CEPSC - 0 100 0.01

SURS - 0 100 0.01

UZS - 0 100 10

IFWS - 0 100 0.01

LZS - 0 100 25

AGWS - 0 100 1

GWVS - 0 100 0

HSPF HSPFHSPF HSPF

HSPF/BASINS
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QUAL2K

3 37K
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QUAL2K

m3/s
SS

mg/L
BOD
mg/L mg/L

0.562
0.627 18.3 6.8 0.37

0.396 16.1 10.0 0.29

0.169 4.7 7.0 0.38

1.460 3.0 1.4 0.1

0.552 17.5 19.8 5.0

Parameter Value Units Symbol

Stoichiometry:

Carbon 40 gC gC

Nitrogen 7.2 gN gN

Phosphorus 1 gP gP

Dry weight 100 gD gD

Chlorophyll 1 gA gA

Inorganic suspended solids:

Settling velocity 0.1 m/d vi

Oxygen:

Reaeration model User specified

Temp correction 1.024 a

Reaeration wind effect None

O2 for carbon oxidation 2.69 gO2/gC roc

O2 for NH4 nitrification 4.57 gO2/gN ron

Oxygen inhib model CBOD oxidation Exponential

Oxygen inhib parameter CBOD oxidation 0.60 L/mgO2 Ksocf

Oxygen inhib model nitrification Exponential

Oxygen inhib parameter nitrification 0.60 L/mgO2 Ksona

Oxygen enhance model denitrification Exponential

Oxygen enhance parameter denitrification 0.60 L/mgO2 Ksodn

Oxygen inhib model phyto resp Exponential

Oxygen inhib parameter phyto resp 0.60 L/mgO2 Ksop

Oxygen enhance model bot alg resp Exponential

Oxygen enhance parameter bot alg resp 0.60 L/mgO2 Ksob

Fast CBOD:

Oxidation rate 0.5 /d kdc

Temp correction 1.07 dc

Ammonium:

Nitrification 0.86 /d kna

Temp correction 1 07

Qual2k
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CBODCBOD

QUAL2K

DO 100 11 MAPE = 8.9 %

DO 102 2 MAPE = 20.7 %

BOD 100 11 MAPE = 27.9 %

BOD 102 2 MAPE = 24.8 %

3 37K
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