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WIinHSPF & » HSPFe4 & s e
— Interactive interface to HSPF
— Access to all HSPF Features

— Scenario development

WDMUtl # 2 F# e

— Build/maintain WDM time series file and meteorologic
data for BASINS

— Meteorologic data generation and fill-in

— Graphical and tabular display of time series data

GenScn Fl# B m#ie

— oufput postprocessor

HSPEXP kiK€ tgice

— Hydrologic calibration support
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TMDL EQUATION

Citizens

Politicians Managers and Engineers
Sc?el::ists _‘ ﬁ
TMDL =WLA + LA+ MOS

(total max. (point source waste (nonpoint load (margin of
daily load) load allocation) allocation) safety)

State water
quality standard
for the pollutant L TMDL development phase
given the

stream’s

designated

beneficial use
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Water balance equation

R=P-ET-1G-AS
Where : P = Precipitation
R = Runoff

ET = Evapotranspiration

I1G = Deep/inactive groundwater

AS = Change in soil storage
MASS balance equation
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PWATER i7"

$ 8 2 A T & ¥ FRE
LZSN TEAILLESKE in 2~15
INFILT S S in/hr 0.0001~0.5
LSUR A RER fi 100~700
SLSUR AR f/ft 0.001~0.3
KVARY BTk s Sl 1/in 0~5
AGWRC NS RS - 0.85~0.999
INFEXP AL S - 1~3
INFILD BoA B Tioa mE B . 1~3
DEEPFR BTk MR . 0~0.5
BASETP T s S TR 3 - 0~0.2
AGWETP NS T 2T S - 0~0.2
CEPSC By g in 0.1~0.4
UZSN LN ¥ T R3S in 0.05~2
NSUR i ®NE . 0.05~0.5
INTFW N SN S - 1~10
IRC O ik 3 - 0.3~0.85
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8 LA T & ¥ #FE
LZETP TR AP - 0.1~0.9
CEPS Py E in 0~100
SURS e in 0~100

uzs LN L 1S in 0.001~100
IFWS PREFRREGTE in 0~100
LZS TRIEREFE in 0.001~100
AGWS BB TR G E in 0~100
GWVS B TORE R in 0~100
HYDR F{'J?E?“
KS k4 BRE 2 T TS - 0~0.99
DB50 P e Fe RYRERLE fT 2P ik in 0.001~100
VOL P ECRE A4 AR acre-ft 0~ none
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S8 CANE > H = 8
SMPF Ty L F] - 0.001~1
KRER R A s (e - 0~ none
JRER R 928 =rF - none
AFFIX FRERBF 1/day 0~1

COVER TEREX = 0.0~1
NVSI S F EAEE Ib/ac-day none
KSER b LR R 20 ] T - 0~ none
JSER & HLIRF) 20 3 B - none
KGER EF A K - 0~ none
JGER 2gir s dp ik - none
DETS BMRR) 2 A R tons/ac 0~ none
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Sl L T & ¥ i #FE
SANDFG R K ti‘ EE I = RS - 1~-3
BEDWID B3P RERIFR ft 1~ none
BEDWRN P IFR ft 0.001~ none
POR 7 A N - 0.1~-0.9
DB50 PR SRRERE IS 2P ik in 0.0001~100
KSAND R TAEN NN AR E S - 0~ none
EXPSND LR IAES AN AE FF - 0~ none
TAUCD oW S h= e Ib/ft? 1x10*°~ none
TAUCS o L E o Ib/ft? 1x1071%~ none
M ) e Tl Ib/ft?/day 0~ none
SSED(3) RFemd s s mg/l 0~ none
22 hkRE 2~44 Hi)
SEDMNT ’ﬁ’ﬁﬁ?“
BEDDEP B T AZ e B R ft 0~ none
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D F ook in 0. 001~1001)
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PQUAL FYJ#=*
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POTFS ER: SLE- %20 R Ib/ton 0~ none
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 Annual Water Balance -
Runoff = Prec. - Actual ET - Deep Perc. - A Storage

Key Parameters: Repre. Precipitation (MFACT)
|VA
LZETP
INFILT
DEEPFR

* Groundwater (Baseflow) Volume and Recession -
Runoff = Surface Runoff + Interflow + Baseflow

Key Parameters: INFILT
AGWRC/KVARY
DEEPFR
BASETP/AGWETP

e Surface Runoff + Interflow (Hydrograph Shape) -

Key Parameters: UZSN
INTFW
IRC
LSUR, NSUR, SLSUR
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Surface runoff -

overland flow \

Interflow - flow
through surficial
layers of so1l ~~

Baseflow -
groundwater
seepage from
springs and
aquifers directly to
the stream channel
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INFILT * INFEAC
(LZS / LZSN) INFEXP

I1=1* INTFW (2.0** (LZS / LZSN))

IMAX =1 * INFILD
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From UZS

PERC = 0.1 * INFILT * INFFAC * UZSN | _UZS - LZS |3
UZSN LZSN

To lower zone or groundwater

To Groundwater

Fraction to LZS

To Lower Zone —

1.0
| WANE WA
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Interflow

IFWO =K2 * IFWS + K1 * INFLO
[FWS = intertflow storage at start of time step
INFLO = addition to interflow storage during time-
step
K2=1.0-¢X
K1=1.0-K2/K
K =-In(IRC)d%24

IRC = Interflow recession parameter

Baseflow
AGWO =KGW * AGWS * (1.0 + KVARY * GWVS)

AGWS = active groundwater storage

GWYVS = antecedent index increased by drainage
to AGWS, decreased 3% each day

KVARY = input parameter

KGW = 1.0 - (AGWRC(C)dv24

AGWRC = Groundwater recession parameter
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ET Opportunity

ET Potential 1

50%

% AREA Less Than

0.5
1-LZETP

&

100%

MAX

1st from baseflow (BASETP)
2nd from interception

3rd from UZS @ potential if UZS /
UZSN > 2.0; else prorated for
effective area

4th from active groundwater
(AGWETP)

S5th from LZS




Inflow to the Reach

Algal
uptake

BOD
Decay

> Dassolved PO,

-

Benthic _/
release

Desorption
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\ Zooplankton

respiration &
excretion
Adsorption

Adsorbed PO,

Deposition

A

Scour

Outflow from the Reach




% Difference Between Simulated and Recorded Values
VERY GOOD GOOD FAIR

AHydrology/Flow <10 10-15

4Sediment 20 - 30

'Water Temperature =
‘ater Quality/Nutrients <15

Pesticides/Toxics <20 20-30 30-40

CAVEATS: 1.) Relevant to monthly and annual values; storm peaks
may differ more.

2.) Quality and detail of input and calibration data.
3.) Purpose of model application.

4.) Availability of alternative assessment procedures.
S.) Resource availability (i.e. time, money, personnel).

Source: Donigian, 2000

Criteria

R E 0.75 080 —— 08— 090——————095—*
R le——06 —m— 07 —— 08 —m 09 —
Daily Flows Poor Fair Good Very Good

Monthly Flows | Poor | Fair | Good | Very Good




BMPs MODULE

I AR P P R A BRI R IR R R S S
Changes 1n land use acreage’s due to land use
planning/management

Wet detention pond
Dry detention pond

Vegetated swales and filter strips
(various widths)

Stream buffers (25 feet and 100 feet)

User specified sediment and pollutant (nitrogen,
phosphorous, BOD, fecal coliform, metals - copper,

cadmium, and zinc) load reductions
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I%{%BMP AR a2 e | T

“ WinHSPF - Best Management Practices Editor

Select Summary or Reach below BMP: |EBIZI:S|:|uth River. Dooms

— Current BMF Details

Delete BMP DESCﬁFﬁU”iWet Detention

Contributing Sources to Reach 680 (South River. Dooms)
Dource

% No BMP|

“ BMP bE0

PERLND : 181 (FOREST)
PERLND ; 132 (HIGH TILL CROPLAND)
PERLND : 193 (LOW TILL CROPLAND)
PERLND : 184 (PASTURE)

PERLND : 185 (URBAN)

PERLND : 136 (HAY)

IMPLND : 194 (ANIMAL/FEEDLOT)
IMPLND - 195 (RESIDENTIAL)

50
50
50
50
50
50
50

50+

50
50
&0
50
50

Update UCI Close
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}% ;'El Fj‘r’ _EJ 1:.[/ ,%E’??Fi [‘E_[: BMP “ WinHSPF - Best Management Practices Efficiency Editor
= = ¢ J = A} BMP Name: et Detention » | BMP Operation # 660
peat o [ RS -
A \\1_:} Y7 U:_E[ _[/ == [}[" > Feference: Urban Drainage and Flood Control District - Denver, Colorado. Urban Storm Drainage Ctiteriaj
[ J” ML Manual, Volume 3 - Best Management Practices, Stormwater Quality. September 1992

Removal Fractions

Constituent | Fraction |DB Range
SedimentSand 0. 80%:-30%
Sediment:Silt 80%:-90%
SedimentClay 80%-30%
Fecal Coliforms:Solution
Fecal Coliforms:Sand Assoc.
Fecal Coliforms:Silt Assoc
Fecal Coliforms:Clay Assoc.
BOD

MNO3F:Solution

TAM Solution

MNO2:Solution

FO4:Solution

MNH4:Sand Adsorbed
MNH4:Silt Adsorbed
MNH4:Clay Adsorbed
FO4:5and Adsorbed
PO4:Silt Adsorbed

PO4:.Clay Adsorbed

TDS

I mad-Calidian

50%:-90%
50%-90%
50%-30%
20%-40%
30%-40%
20%-30%
30%-40%
60%-70%
20%-30%
20%-30%
20%-30%
40%-50%
40%-50%
40%-50%
20%-40%

ZN% AN

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
n

Update UC]
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GIS#p B &»'(pn‘ L IR E R R )
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w2 2N BA T
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File  Compute  Analwd:  Models  Edit  View  Plug-ine Watershed Delineation  GIZ Tool:  Shapefile Editor  Help

DRS¢ YWEPRARAAA-|i-B @agsaw 0o S s ow w Bl

Legend x|
Bl Data Layers
B —|E| Watershed Shapefile [ [ |
HARTHE A —1] smallfun O

] Stream Reach Shapefiiw
— ] arzr404s_a203_505_ &
—1] 97224037 _93r002_07

] bound O
3_river Ay
“E M 2007 _landuse (]

- Forest Land

B Urban or Buit-up Land
- Agricutture Land

B victians

- Barren Land

[] camp stte

B Terrain Analysis

Base DEM grid (rewvorcEtE
G- 531

[]s81-1182
22 Mo Data

11-1 =
17-1 =]

[ 68 Logend |68 Preview Map |

i 324,467.00  ¥:2,752,246.00 Meters
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Filo0 B B R i > B
TR 5 G VAT ~ a UL O O f

“_WinHSPF - Create Project ]
—Files
Select I BASINS Watershed File |[:: \BASINS\modeloutitutorialstutorial wsd |
Select I Met WDM Files [C-\BASINS \data\met data\tutorial wdm |

Project WDM File [C:\BASINS\modelout\project wdm |

— Initial Met Station — Model Segmentation

PAOD4330:PA JOHHSTOWN 2
PADD7229:PA PUTNEYVILLE 2 SE DAM

{* Grouped
" Individual

DK Cancel
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SN
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PROCEZEING FTRELEZ ELOCK

FINISHED PROCEZZING FTRELES BLOCE
c:\baszinsidata‘\new feitzui 40507 txthD507 . wdm

PERLND 101 PHOS-FSTPM
PROCESSING HASS LINE ELOCE

ERRORAWARMING ID: 218 2
FINIZHED FROCEZSTHG HLZZ LINE ELOCK

Pause Cancel DOutput
PROCESSING PERLND  BLOCK

B O L O B e L O L I

PROCEZZING PERVIOUS LENWD-ZEGHENT NO: 101 TIHE ZTEP (DELT): &0 HINS

*

* lwmEwING ID: 218 2

* Ermor interpreting UCI File "newproject-10°.

* (Operation : PERLHD Humbaeyr 101

* Table : PETEHP-FREHZ  Zubscxpt: 1 See the file 'HewProject-10.ech’ for more details.
* Parametar : ]

* P ———————

* No valus was found in UCI and noe defanlt is avrailable. i EDﬂtiﬂUE EiEW E"DIS

*

Fe
-

<< | < | |_3 = | == | af 14 FORTREN Outp * Close Print | Find I |EHH|:|H
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Locations Scenarios Constituents
ala x| ® @4 [+a] Blw| b A1l None| Tef® Al | None| 3of14 Al | None
" + All " Location v All " Location

cLou "

OBSERVED DEWP

PT-1 L

PT-12 DMUSTE =

PT-15 EVAP

= PT-16

PT-17 PEYT

PT-25 X

Time Series [0 of 33]

=N 21414] | Bl | R] 48] o)
| |

4 1 >
Legend 1 Tab 1
Dates
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Qe e o5+ s Hw

Select desired plots, then press Generate. :

All MHone | [ Multiple W0 Plots
Iv Standard
[ Hesidual [T52 - T51 vs. ime]

m

[ Cumulative Difference vs. time
-

[ Flow/Duration

[ Difference [T52 - T51] wvs. TS51
[ Scatter [TS2 ws. T51)] [

{+ i N

| AN | None| | 20fS ANl | None|

Generate Cancel

OO wi
— Stream RBeach Shapefile [net] [nward1net.shp)
O  bound

Constituents

Jof19 All Hone

= All

Scenarioz

o All " Location " Location

NEWPROJE
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PT-2
PT-25

Time Series [27 of 61]

=S| 2[4[¥| 7| @

D5 [ Scenarn Lacation | Constituent | Start

| @A | None|

SJDay

Dates

Reset | Start ill End T5tep. Units
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Timeseries
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