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Summary

This tutorial reviews screens, icons, and basic functions of the SDMProjectBuilder (SDMPB). It
demonstrates how one chooses a 12-digit HUC for analysis, performs an assessment of land-applied
microbes by simulating microbial fate and transport using HSPF, and analyzes and visualizes the results
at multiple locations in the watershed using BASINS. It shows how to

e Initiate the execution of SDMPB.

Navigate the SDMPB.

Identify and label a 12-digit HUC.

Develop the necessary input files to execute HSPF successfully.

Develop the necessary input file to view results from the SDMPB and HSPF.
e Register the HSPF simulation with BASINS.

e Use HSPF to simulate SDMPB’s problem statement.

e View simulation results for flows and microbial densities with BASINS.



Land-applied Microbial Loadings within a 12-Digit HUC

PURPOSE

Automate the data acquisition process for input data requirements of a confederation of models

OBIJECTIVE

Preform an assessment of microbial fate and transport within a 12-digit HUC by capturing contextual
data for the watershed model WinHSPF (a.k.a. HSPF) and pre-populate its input data files to account for

e Overland runoff;

e Snow accumulation/melt;

e Hourly simulations;

e NLDAS meteorological data;

e lLand-applied microbial loadings; and

e Microbial fate and transport.

DEMONSTRATION

This tutorial reviews screens, icons, and basic functions of how one takes the output from the
SDMProjectBuilder (SDMPB) and performs a microbial fate and transport analysis within a 12-digit
Hydrologic Unit Code (HUC-12). A HUC-12 is a subwatershed between 16 and 63 mi2. Application of the
watershed model HSPF is demonstrated, as well as visualization of results at multiple locations in the
watershed using BASINS. The application demonstrates how to

e Initiate the execution of SDMPB.

e Navigate the SDMPB.
Identify and label a 12-digit HUC.
Develop the necessary input files to execute HSPF successfully.
Develop the necessary input file to view results from the SDMPB and HSPF.
e Register the HSPF simulation with BASINS.
e Use HSPF to simulate SDMPB’s problem statement.
e View simulation results for flows and microbial densities with BASINS.

SOFTWARE ACCESS, RETRIEVAL, AND DOWNLOAD

Instructions for access, retrieval, and download of the SDMProjectBuilder, HSPF, and BASINS software
products are provided by Whelan et al. (2015a). When installed, three shortcut icons should be on your
desktop:
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TUTORIAL — TABLE OF CONTENTS
NAVIGATING THE SDMPB AND IDENTIFYING THE HUC-8 OF INTEREST

CHOOSE A 12-DIGIT HUC WITHIN A WATERSHED AND COLLECT ENVIRONMENTAL AND SOURCE-TERM
DATA
e Choose a HUC-12
e Identify and Modify Local Source-term Data
o MonthlyFirstOrderDieOffRateConstants.csv
o WildlifeDensities.csv
o PointSourcell.csv and PointSourceData.csv
e Import Local Data Files
e Run Project Builder and Collect Map Layers Describing Environmental Characteristics

USE HSPF TO SIMULATE THE SDMPB PROBLEM STATEMENT BY PERFORMING AN ASSESSMENT ON A 12-
DIGIT HUC

e Execute the Assessment with HSPF

e Register the HSPF Simulation with BASINS

LABEL SUBWATERSHEDS, RIVER REACHES, MET STATIONS
e Increase the NLDAS Symbol Size
e label and Color-code MET Stations
e Correlate MET Stations with Subwatersheds
e Label Stream Reaches

VIEW SIMULATION RESULTS FOR FLOWS AND MICROBIAL DENSITIES USING BASINS
e Register HSPF Simulation and Data Files
e View Graphical Simulation Results for Hourly Discharges at Multiple Locations
e Modify the Look and Feel of the Graphical Plots
e View Simulation Results for Hourly and Daily Discharges at the Same Location
e View Microbial Simulations: Time Series of Microbial Densities at Multiple Locations
e View Tabular Results Associated with Hourly Discharge and Microbial Density Simulations



NAVIGATING THE SDMPB AND IDENTIFYING THE HUC-8 OF INTEREST

1. Execute the SDMProjectBuilder (SDMPB) by clicking on the shortcut icon displayed on the computer
screen:

2. A detailed and more comprehensive tutorial describing the procedure for identifying an 8-digit HUC
is provided in Whelan et al. (2015b). An abbreviated version follows.

3. Create a folder where you have administrative rights. In the example below, “TESTA” was created.
Click “Save”.

E. .
. v Computer » OS5Disk (C:) » Users » gwhelan » iemTech

File Edit Wiew Tools Help

Organize « Include in library = Share with = Mew folder
| JJ pestl3 i Mame
) SARATImeSenesltility
4 | SDMPE
| bin
g efc
W TESTA

> ) TESTA_OLD
b |, SDMPB_061215

4. From the Menu Bar, select “SDMProjectBuilder>New SDM Project”.

ER= Import Local Data Files
Run Project Builder

Options




5. Create a new file named “TESTA” in the folder “TESTA”. Click “Save”.

;'_ Specify the name and location of the new project file

Search TESTA

| Organize * Mew folder

. SDMPE

W bin

| etc

W TESTA

. TESTA_OLD
. SDMPB_061215
. SDMPB_090315
. SDMPB_090415
. SDMPB_091115

Mo itemns match your search,

TESTA

File name:

p_
@

Date modified

Save as type: | Project files (*.dspx)

= Hide Folders

BOi" " @BbE WL R

Map

=l £ Map Layers
B [ States

O
= Ucs)
N

= ¥ Counties

%

X:-19667879.41607 Y: 201662591599 HUC-8: 1 feature selected X:-19667879.41607 Y: 2016625.91599 HUC-8: 1 feature selected :
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7. Under “SDMProjectBuilder”, select “Nav Helper”.

SDMProjectBuilder | Extensions

New SDM Project
Q\Iav HelpeD |

Import Local Data Files

Run Project Builder

g
Options g/
Errerroes |' /?
l:‘ Y f r

8. Whelan et al. (2015b) explains how a user can find a HUC-8 within the United States by zooming in
on the State and County or directly inputting the HUC-8 identifying Catalog Unit (CU) code. In this
case, catchments in the Manitowoc, Wisconsin County basin will be analyzed, within the HUC-8
04030101 near Manitowoc, Wisconsin. Do not close “Navigation Helper” until instructed.

e Check the “NHD+” and “HUC-12" boxes
e Type “04030101” as the “HUC 8”
e C(Click “Zoom” to the right of “HUC 8”.
Whelan et al. (2015b) explains how one labels the HUC-8s with CU codes.

r B
Navigation Helper Ll_lﬁ

Base Layers
State: - Zoom

County:  Manitowoc County - om

Il
]

II

10 e 0 4030101] » Q Zoom _J
[7] NHD+  [¥] HUC 125 Get Data

i
i

Show Attributes

Close

S —

e highlighted (in blue below) on the screen:
e S

K SOOI ¥, 3TN D811 Mo selected e X -SHENOISSD ¥, T3 D011 No seectad s



10. Click “Get Data”.

,

Base Layers

State: - | Foom |
Courty:  Manitowoc County - | Joom |

HUC 8:  [ZTENIY -
/] NHD+  [¥] HUC 125 (| GetData |J

11. A screen similar to the following will appear.
| SDM Project Builder E=REE)

File SDMProjectBuilder Extensions
RR(MQaaE@0EO (" &BhE  BDL4 R
|m Map

SF= Layers

hewaterbody for 04030101
heflowine for 04030101
uc12 for 04030101

a

B ¥ Ststes

B M Huc-g

B ] Counties

O

<[] 3

I Ready. X:-9615523.18815 Y: 5436090.71828 nhdwaterbody for 04030101: O features selected X: -9615523.18815 Y: 543609071828 catchment for 04030101: 0 features selected .




12. Deselect all map layers except “huc 12 for 04030101".

~ SDM Project Builder

|| File SDMProjectBuilder Extensions
|l RR@eeaB@OBEC % 6RAE BLE D
Im‘m‘ Map

= £F |Map Layers

nhawaterbody for 04030101

nhdflowline for 04030101

2 71 huct2 for 04020101 -
= [ Stotes

= O Huce

On
Oy
2 [ Counties

< [ 3

Ready. #:-9862164.2612 Y:5436693.01638 nhdwaterbody for 04030101: 0 features selected X: -986216

13. Choose “Close”.

Base Layers

State:
Courty:  Manitowoc Courty

(o (V0o 04030101

NHD+ HUC 12s




CHOOSE A 12-DIGIT HUC WITHIN A WATERSHED AND COLLECT ENVIRONMENTAL AND SOURCE-TERM
DATA

Choose a HUC-12

14. Choose the “Select” button (red circle), then the appropriate HUC-12 (i.e., headwaters Killsnake
River) as illustrated below. In this example, you are identifying a single HUC-12 (i.e., headwaters
Killsnake River) in the Manitowoc Watershed, as highlighted in the figure below; highlight the single
HUC-12 shown. The SDMPB allows the user to choose any HUC-12. Because it does not account for
any upstream inflow to the HUC, it is advisable to choose only headwater HUCs when defining a
single HUC-12. It should be noted that overland flow simulations are not a function of instream flow
simulations, so these computations are not compromised if a non-headwater HUC is chosen. A

future plan will allow the user to specify an upstream boundary condition to address this issue.
— SR

SOM Proect B

PPN SN S — - e

y I:O o8 D24 A

X SESIBSAEISY V: SUGBELAEISED catchenent for O4O2D10L  fetures selcted . SESIBSAETISY ¥: SHGRELASISED cotchment foe D9TDIIL O

.+:
N

15. Using the Zoom In button & , zoom to this area.
Check the “nhdflowline” Map Layer. If it is not at the top of the listing, move it there to ensure it is
the outermost projection, and it will appear on the map. To see where the ponded waters are
located, check the Map Layer titled “nhdwaterbody for 04030101”. This provides a full picture of

water sources and their locations.
p— T

SDMPN”“M«_ - o s e - - [P S — —

Flle SOMProjectBuider Edencions
%% ) R Y E
Legend | Selaction Map
HE M
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Identify and Modify Local Source-term Data

Descriptions of the local source-term data are described in Whelan et al. (2015c). There are 12 default
files located in the “LocalData” directory, as illustrated below:

File Edit View Tools Help

Organize « Include in library « Share with = Burn Mew folder
TESTA g Mame Date modified Type Size
HSPF-PEST ] _ _ ) R
- ] AnimallL.csv 10/5/2015 5:27 PM Microsoft Excel C... 25 KB
uc
E:| BoundaryPointsLL.CSY 10/5/2015 5:27 PM Microsoft Excel C... 1KBE
LocalData R R _ ~
-] FCProdRates.csv 10/5/2015 5:26 PM Microsoft Excel C... 1KBE
met
T -] GrazingDays.csv 10/5/2015 5:27 PM Microsoft Excel C... 1KB
us
£ ManureApplication.csv 10/5/2015 5:28 PM Microsoft Excel C... 1KB
TESTA_OLD ] ] _ ) R
-] MonthlyFirstOrderDieOffRateConstants.c...  10/5/20 h Microsoft Excel C... 1 KB
SDMPB_061215 } ) R
£:| OutputPointsLL.csv 10/5/20 Microsoft Excel C... 1KBE
SDMPB_090315 . _ _ R
| PointSourceData.csv 10/5/20 Microsoft Excel C... 1KBE
SDMPB_090415 ] _ _ ) ) R
-] PointSourcel L.csv 10/5/2015 2:05 PM Microsoft Excel C... 1KE
SDMPB_091115 ] _ _
-] SepticsDataWatershed.csv 10/5/2015 5:27 PM Microsoft Excel C... 1KB
SDMPB_093015 ) _ ) R
B:] SepticsLL.csv 10/5/2015 5:27 PM Microsoft Excel C... 16 KB
SDMProjectBuilder 100214 -~ R -~ _
-] WildlifeDensities.csv 10/5/2015 3:08 PM Microsoft Excel C... 1KBE

SDMProjectBuilder_101714
SDMProjectBuilder 111214

Table 1 summarizes the metadata associated with the parameters contained within each file, including
definitions and units.

These files must be reviewed by the user to ensure they are applicable to the watershed of interest. For
this example problem, the following modifications will be made:

e Domestic Animals and Wildlife

O

O

Farm locations with domestic animal numbers and types, their production rates along
with production rates in built-up areas, number of animal grazing days, and fraction of
animal-generated manure applied to the soil will remain unchanged, as documented in
the AnimalLL.csv, FCProdRates.csv, GrazingDays.csv, and ManureApplication.csv
example templates, respectively. The farm locations reflect actual farm locations within
the Manitowoc Basin. No changes to any of these files are necessary.

Different first order die-off rates will be used for land-applied microbes, so
modifications to the MonthlyFirstOrderDieOffRateConstants.csv example template are
necessary.

Wildlife densities will be changed to reflect the actual number of deer in this area, so
the WildlifeDensities.csv example template will be modified.

e Point Sources

O

There will be no point sources. Whelan et al (2015c) describe several ways to exclude
point sources. The two default point source locations defined in PointSourcelL.csv just
happen to randomly fall within our watershed. The user can do any of three things to
remove the use or impacts of a point source: (1) change Latitude-Longitude coordinates
to locations outside of the watershed, (2) reduce the point source loadings to de
minimus levels in PointSourceData.csv, or (3) within HSPF, remove the point source from
the simulation (see Whelan et al., 2015c). In this example, Latitude-Longitude pairs will
be changed to a location outside of the watershed. Because only microbes are
associated with this assessment, the reference to chemicals in PointSourceData.csv will
be removed.
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Table 1. Names of default support files and input types for which the user has access for modifications

location

FILE NAME | INPUT DATA AND DEFINITION | UNITS
Domestic Animals and Wildlife
Domestic animal locations by Latitude and Degree (by
AnimalLL.csv LDcc’)nnfIefsutcijceanimaI numbers by type and recton)
yiyp Number

FCProdRates.csv

Production or shedding rate of microbes
from the domestic animal, which equals
the multiple of the 1) Domestic animal
shedding rate in mass of waste (wet
weight) per time and 2) Microbial
concentration based on mass of waste shed
by the domestic animal

Counts/d/animal

Typical microbial production or shedding

. Counts/d/ac
rate per wildlife per area
N ) .
u'mber of grazing days per domestic Number
animal per month
GrazingDays.csv
Fraction of the number of grazing days that fraction
Beef Cattle spend in a stream per month
Fraction of manure applied to soil each .
. . fraction
. month per domestic animal
ManureApplication.csv -
Fraction of amount of manure shed by the .
. . . . . fraction
domestic animal incorporated into soil
. . First-order microbial inactivation/die-off
MonthlyFirstOrderDieOffRateConstants.csv / 1/d
rate on the land surface per month
WildlifeDensities.csv Typical number of wildlife per unit area by Number/mi?
land use type
Point Sources
PointSourcelL.csy Pomt. source locations by Latitude and Degr.ee (by
Longitude fraction)
Annual-average flow for each point source | ft3/s
Annual-average microbial loading rate for Counts/yr
PointSourceData.csv each point source y
Annual-average chemical loading rate for
. & & Lbs/yr
each point source
Septic Systems
. Septic system locations by Latitude and Degree (b
SepticsLL.csv P . i 4 & . (by
Longitude fraction)
Number of people per septic unit Number
Average fraction of septic systems that fail fraction
SepticsDataWatershed.csv Average septic overcharge rate per person gal/d/person
Tvoi - - - -
ypical microbial f:ien5|ty of septic Counts/L
overcharge reaching the stream
Intermediate Points
B i i Lati D
BoundaryPoints.csv oun.dary point locations by Latitude and egr.ee (by
Longitude fraction)
Output point | ti by Latitud d D b
OutputPoints.csv u p.u point locations by Latitude an egr.ee (by
Longitude fraction)

12




e Septic Systems
o Septic locations and their metadata, represented by SepticsLL.csv and
SepticsDataWatershed.csv, respectively, will remain unchanged and used as is, since
these locations reflect actual locations within the Manitowoc Basin.
e Intermediate Points
o The intermediate Latitude-Longitude locations listed in BoundaryPoints.csv and
OutputPoints.csv randomly fall within the HUC-12 boundaries. Because they do not
impact the simulations, their contents will remain unchanged.

MonthlyFirstOrderDieOffRateConstants.csv

16. Open MonthlyFirstOrderDieOffRateConstants.csv using TextPad, Notepad, WordPad, Excel, or other
pertinent editor. Using WordPad, the original file includes die-off rate constants by month with units
of dt:

[ | MonthiyFirstor... [roleE] e |

File Edit Format View Help

Month,DieoffrRateContant .
January,0. 36
February,0. 36
March,0. 36
April,0.51
May,0. 51
June,0.51
July,0.51
August,0.51
september,0. 51
october,0. 36
November ,0. 36
December,0. 36

4 [

17. Change the rate constants to 0.064 d, so the file becomes:
| MonthlyFirstOr... [E=REERE)

file Edit Format View Help |

Month,DieoffRateContant .
January,0. 064
February,0. 064
Mmarch, 0. 064
April,0. 064
May,0. 064
June, 0. 064
July,0. 064
August,0.064
September,0. 064
october,0.064
November ,0. 064
December ,0. 064

Fl

These reflect lower-end values by Martinez et al. (2013) (see Kim et al., 2015).
18. Save as a csv file and exit.
WildlifeDensities.csv

The wildlife densities associated with this region of Wisconsin tend to be dominated by deer, with
typical fall and winter densities of 29 and 21 deer/mi?, respectively (WDNR, 2015). 29 deer/mi? will be

13



assumed to be associated with agricultural (pasture and cropland) and forest land types. No deer will be
associated with Built areas. Because recreational activities with beaches typically occur during summer
and fall, fall numbers will be used in this analysis.

19. Open WildlifeDensities.csv using TextPad, WordPad, Notepad, Excel, or other pertinent editor. Using
Notepad, the original file includes the flowing locations:

Tl R

File Edit Format View Help

Aanimal,DensityPersgMile_Cropland,DensityPersgMile_Pasture,DensityPersgMile_Forest,DensityPersgMile_Builtup .
||Duck,0,0,0,0

Goose,0,0,0,0
|Deer,5,5,5,0
Beaver,0,0,0,0
Raccoon,0,0,0,0
otherwildlife,0,0,0,0 -

4 S

20. Update the file by changing the “5” to “29”, so the file looks like the following:

[ s o I e

File Edit Format Yiew Help

lanimal,DensityPersgvile_cropland,DensityPersgMile_Pasture,DensityPersgMile_Forest,DensityPersgMile_Builtup .
||Duck,0,0,0,0 i

m

y
Raccoon, 0
d

4 b

21. Save as a csv file, and exit.
PointSourcelL.csv and PointSourceData.csv

22. Open PointSourcelL.csv using Notepad, TextPad, WordPad, Excel, or other pertinent editor. Using
Notepad, the original file includes the flowing point source locations PTO01 and PT002:

™| PointSourcel Lesy - No... (5= o=l i

Eile _Edil Format View Help

Latitude,Longitude, PTsrcId -

|
((44.112,-88.256,PTO01
44.06,-88.191,pPT002 1
i
4 F

23. Remove the second Latitude-Longitude pair, and change the coordinates for PTO01 to <33.899, -
83.346>, which happens to be somewhere in Georgia.

T rorsourcetior oo I

Eile Edit Format Miew Help

Latitude,Longitude, PLSrcid
(|33.899,-83. 346,PTO0L

24. Save as a csv file, and exit.
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25. Open PointSourceData.csv using Notepad, TextPad, WordPad, Excel, or other pertinent editor. Using

Notepad, the original file includes the flowing point source locations PTO01 and PT002:
j PointSourceData.csv - N‘u:pai —

File Edit Format View Help

Ptsrcid, FacName, Load, Parm
PTO01, PointSourcel,l, FLOW

PTO0Ll, PointSourcel,1000, Microbes
PTO0L, PointSourcel,5, Diazinon
PTO02, PointSource2,2, FLOW

PT002, PointSource?,2000, Microbes
(PTO02, PointSource2,4, Diazinon

26. Remove the three lines referencing PT002 and the line referencing the Diazinon loading for PTO01.

The resulting file will look like the following:
j PointSourceData.csv - Nui—epaﬂ —

File Edit Format Miew Help

ptsrcid, FacName, Load, Parm
PTO01l, PointSourcel,l, FLOW
PTO01, Pointsourcel,1000, Microbes

27. Save as a csv file, and exit.
Ensure that all revised files replaced the original files contained in the “LocalData” folder under the
working directory.

Import Local Data Files

After replacing the files in the “LocalData” folder within the working folder, these data can be registered
with the SDMProjecBuilder (SDMPB).

28. From the Menu Bar, choose “SDMProjectBuilder”, then “Import Local Data Files”.
e | SOMPropecBulder | Extermions

New SOM Progect

] Nav Helper
& bwoticiDatafles |

Run Project Bulder

oo

A screen will appear to allow the user to import 12 “Local Data Files,” of which the five files listed in
the screen below identify specific Latitude-Longitude locations for locations of domestic animals
(e.g., farms), intermediate points (i.e., boundary conditions, output points), point sources (e.g.,
POTWs), and septic systems:

IEIET =

Local Data Files

BoundaryPaintsLL
Output PointsLL
PointSourcelL
SepticsLL

Open File |
Edit File |

Start Adding Points

K

Delete Selected Foint(s) on Map | Close File

Close |

15



We will register, as map layers, the following Local Data Files: animal locations (AnimalLL) and Septic
locations (SepticsLL) which happen to be the same (i.e., farms use septic systems).

29. To register “AnimalLL”, highlight “AnimalLL”, and choose “Open File”.

i 5
a-! Edit Local Data [E=RECN X

Local Data Files

»

AnimalLL

BoundaryPointsLL

Output PoirtsLL E|
Point Sourcel L

SepticsLL ¥

D

| Edit File |

| Start Adding Points |

| Delete Selected Pointis) on Map | | Close File |

30. Wait until the screen changes, then “Close File.”

3
a0 Edit Local _@ﬂu

Local Data Files

BoundaryPairtsLL
Output PoirtsLL
PointSourcelLL
SepticsLL

| Open File

[ Edit File

|  Start Adding Poirts |

| Delete Selected Point(s) on Map | Close File

Cloze

16



31. The map layer for animal locations (typically farms) will appear on the map, similar to that below:
File SDMProjectBuilder Extensions
BREeeneeE) hHORLEDLL R

Legend | Selection Map

El An'mlLL
.

Catenment for 04030101

nhdwaterbody for 04030101
nhdfiowline for 04030101
&[] hue12 for 04030101

= [ States

& [ Hucs
Onw
O

= [ counties

32 To reglster “SepticsLL”, highlight “SepticsLL”, and choose “Open File”.

Cpen File

[ Edit File |

[ Start Adding Points ]

[ Delete Selected Point(s) on Map ] Close File

17



33. When the screen changes, choose “Close File.”

3
sl Edit Local _@ﬂu

Local Data Files

AnimalLL
BoundanyPointsLL
Output PointsLL
Point Sourcel L

| Open File

| Edit File

| Start Adding Poirts |

[ Delete Selected Pointis) on Map | [ Close File |

Close

34, The following screen, which includes the Animal (l.e., farm) (dark blue square dots) and septic
locations (light blue smaller dots) overlaid on each other, will appear.
2 1 |

_ SDM Project Builder
File SDMProjectBuilder Extensions

BEBQAEOOBEG % emLE L4 R

tchment for 04030101
dwaterbody for 04030101
dflowline for 04030101

~ c12 for 04030101

B [ states

E [ Hucs
Ow
O

B [ Counties

|

18



Zoom in and view the HUC-12 of interest with animal farm and septic locations:

FIIE SDMProjectBuilder Extensions

BRI eaH@OEBO % omhE DLS R

Legend - Map

El £ MapLayers
B ¥ SepticsLL

B M AnimalLL

.
catchment for 04030101
nhdwaterbody for 04030101
nhdfiowline for 04030101

B [¥] huci2 for 04030101

B [ states

B [ Hucs
Onw
(R

= Counties

M a

35. When complete, “Close” the screen:

Edit File

[ Start Adding Points ]

| Delete Selected Point(s) on Map | Close File

19



Run Project Builder and Collect Map Layers Describing Environmental Characteristics

36. A HUC-12 was previously selected. If it was unselected in the meantime, re-select the HUC-12.

| SDM Project Builder
File SDMProjectBuilder Extensions
FHOCEY: R

Legend | Selection

= £ Map Layers

= St
;

= [/PointsourceL L|
n
= [ AnimallL |

.
[ catchment for 04030101
D nhdwaterbody for 04030101
2 [ nhdfiowiine for 04030101

= [¥] huciz for 04030101

2 [ states

Oe¢O

= [ Hucs
[~
O

= [ Counties

|

37. From the Menu Bar, choose “SDMProjectBuilder”, then “Run Project Builder”.

File \“SiDhonectiBm;> Extensions

New SDM Proiect

o U

Ip iles

Run Project Builder

4
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The screen below appears.

&%l Build Frames SDM Project

Select Area OF [nterest On kMap Or Enter Feyz] Below
Select By: () HUC-2 (3 HUCA2 ) Catchment () County () Curent Map Layer () Pour Point () Box

1 Selected:
040307071 0406 : Headwaters Killznake River

Single Project One Project Per Selection

Because a HUC-12 was previously selected, the “040301010406: Headwaters Killsnake River”
automatically appears. The software only has been tested for “HUC-12" and “Pour Point”
assessments, although it should work for HUC-8 assessments since the only essential difference
between a HUC-12 and HUC-8 is size. If the HUC-12 has not already been selected, select it.

38. Choose “Next”, and the screen below appears.

i ™
& st e S = =

Parameters For Model Generation

Minimum Catchment Size (square kilometers)
R Minimum Flowline Length (kilometers)

007 lgnore Landuse Areas Below Fraction

1530 Simulation Start Year
2000 Simulation End Year

[] HSFF Output Interval: Hourdy - [ Microbes
Snow:  |No Snow [ Land-Applied Chemical Chemical Properties

[[] SWAT SWAT 200

o
=
o]
o
]
T
0
@
i
5
il
o
o
i
o
o
7]
i1
I-II
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39. Use the choices and values included in this figure:

“3” for the “Minimum Catchment Size”. During delineation, an attempt will be made to
delineate subwatersheds to at least this sizewhich ensures that modeling very small
subwatersheds is kept to a minimum.

“3” for the “Minimum Flowline Length”. During delineation, an attempt will be made to
delineate subwatersheds so that river segments have at least this length. This ensures that
modeling very small river segments is kept to a minimum.

“0.1” for the “Ignore Landuse Areas Below Fraction”. During delineation, land use types below
this fraction of total land use will be combined. This ensures that modeling de minimus land use
types is minimized.

“1990” for the “Simulation Start Year” which is the year in which the simulation begins.
“2000” for the Simulation End Year” which is the year in which the simulation ends.

“HSPF” for the watershed model.

o “Hourly” for the “Output Interval”. Simulations are hourly within HSPF, but the output
can be presented in a number of units such as hourly, daily, weekly, monthly, annually,
etc..

o “Degree Day” for the “Snow” calculation. This option determines if snow accumulation
and melt calculations are included. Choices are No Snow, Energy Balance method, or
Degree Day method.

o “Microbes” determines if microbes will be simulated. If not chosen, all microbial data
will be ignored.

o “Land-Applied Chemical” indicates there is a chemical application equally applied to all
agricultural lands within the watershed.

o “Chemical Properties” indicates that if a chemical is applied, this button allows the user
to modify its physicochemical properties.

-

o= Build Frames SDM Project o S

Parameters For Model Generation

3

3
0.1

Minimum Catchment Size (square kilometers)

Minimum Fowline Length (kilometers)

lgnaore Landuse Areas Below Fraction

1550 Simulation Start Year

2000 Simulation End Year

J

HSPF Output Interval: Houdy | Microbes
Snow: |l l:] Land-Applied Chemical Chemical Properties
Mo Snow

SWAT IEr:eE B'E:Iance :

Cancel Previous | | Mexd
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40. Pick “Next”, and the following screen will appear.

[ Build Frames sOM Pt T o S

Soil

Data Options

Meteorologic

@ STATSGO @ BASINS
) S5URGO 7 NCDC  Enter NCDC Token Here

[] NLDAS Precipitation

| Elevation NHDPlus Blevation -
: Delineation NHDPlus -
I
i
i
Save Project As  C:\Users\gwhelan‘iem Technologies\SDMPE\TESTANTES TA.mwprj B
|
[ Add Layers To Map During Project Creation I Previous ‘ I Build ‘
41. Use the choices and values included in this figure:

e Choose STATSGO which is less detailed than SSURGO for soil options.

e Choose “NLDAS Precipitation”. NLDAS is the North American Land Data Assimilation System and
contains automatic quality control (QC), uses hourly gauge station data and modeled
precipitation, provides estimates at hourly intervals with a 1/8th-degree resolution, and
provides precipitation time series at specified locations (Kim et al., 2014). This is used in
conjunction with NCDC NOAA meteorological data which supplies information for regional data,
such as air temperature. BASINS uses cached NCDC data up to 2009. For direct access to hourly
NCDC data, choose “NCDC, but the user must obtain a Token ID. Subwatersheds default to the
nearest MET station.

e Choose the “NHDPIus Elevation” for Elevation and “NHDPlus” for Delineation.

o The name of the file should already be identified, but a different name or location can be
selected by choosing the name of the file (e.g., *.mwprj) and where it is saved. The .mwpr;j file is
a MapWindow (mw) Project (prj) file directly consumed by BASINS. The program will
automatically identify the working folder structure the user originally created. If a special
location and name is chosen, the user may identify a special folder using “Save Project As”.

e To allow data retrieval, check “Add Layers To Map During Project Creation”.

(a2 Build Frames SDM Project I T - [EEEENS)
Data Options
Sail Meteorologic
@ STATSGO @ BASINS
") SSURGO NCDC  Enter NCDC Token Here
NLDAS Precipitation |
Elevation MNHDPlus Elevation -
Delineation NHDPlus -
Save Project As  C:\Users‘\gwhelan‘iem Technologies\SDMPB\TESTA\TES TA.mwprj E
Add Layers To Map During Project Creation I Previous ‘ I Buid ‘ !
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42. Now choose “Build” which may take several minutes to complete, depending on the computer.

43. Processing takes several minutes for a HUC-12.
[* Framessomstates =10jx]

Siep 7 of 7: Cmatng HSPF nput sequence

Tabulatng Amas

L[]
| Cancel I Pause | Log |

11,961 of 145 665

44. Some computers may ask several times if the re-project map layer should match the map coordinate
system; choose “Yes” each time.

Projection Mismatch

Repraoject map laver to match the map coordinate system? This will not affect the source File,

L wes [ Mo ]

45. When the SDMPB has finished running, you will see the message below. If the user chooses

e “Ok”, SDMPB will exit and close down.

e “Open Folder”, the user will be redirected to the working folder location.

e “Open in BASINS”, BASINS will automatically open with the SDMPB map layers for this
assessment.

When exiting the SDMPB, the following files are created:
a. BASINS File: *.mwprj, the MapWindow Project file that contains the conceptual layout and

map layers of the assessment.

b. HSPF-related Files pertinent to these examples include the:

i. *.ucifile, which is the User Control Input file. It is a flat file containing all non-time
series data. The UClI file is the controlling input file for HSPF. Based on choices of the
user, the SDMPB automatically constructs the HSPF UCI file. Appendix A reviews
some of the contents of the UCI file related to this tutorial to show where data were
captured in this file. It is presented for the more advanced user who is familiar with
HSPF and its UCI file and is not required reading for this tutorial.

ii. *.wdm files, which is the Watershed Data Management files. These binary files
contain time series data (i.e., weather, input, output, calibration, etc.).

iii. *.hbn file, which is the HSPF Binary output file that contains binary output.
Although not recommended at this time due to a potential error in DotSpatial, ways that a user can
view the typical map layers generated by SDMPB are reviewed in Appendix B.

Frames SDM ﬂ

-

Finished Building Project
C:\Users\gwhelaniemTechnologies\SDMPBI\TESTATESTA mwpr)

[ ok | [OpenFolder | [OpeninBASINS |

[ =
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46. Choose “Open in BASINS”, and the following screen appears:

BASINS 4.1 -

File ¥ Watershed Delineation [ Models ¥ Compute ¥ Launch [ Analysis  Layer View Bookmarks Plug-ins Shapefile Editor  Converters Help

Daéaée @ @ @) @ B 6B & F O A i 1
New Open Save Print Settings : Add Remove Clear | Symbology Categories Query Properties Table : Select Deselect Measure Identify Label Mover
PH P R ilEs s 0 @ @ e . N -
Out Extent Selected Previous Mext Layer New Insert Add Remove Copy Paste Merge Erase Erasebeneath Move Rotate Resize Move vertex Add vertex Removevertex Cleanup Undo
Legend 3 x
[t [Togba]
EI4 L5 Observed Data Stations -
NLDAS Grid Center D |
+
I Weather Station Sites 2008 =)

.

Categories

Ml ATEM
B
B CLOuU
B _ DEWP
@

T
Mo PEVT

m

M PREC
e

N
M~ SOLR

$ZM WIND

&

Septic
*
Animals
+
EI PointSources
+
B[] NAWQA Study Area Unit Boundaries

&

&

EI0 Accounting Unit Boundaries >3
Cataloging Unit Boundaries )
EI[] Gounty Names )
E[J County Boundaries )
EI] EPAReagion Boundaries >3
EIR State Boundaries =)
Preview Map 3 x
nnamed v | X:631,785.020 ¥: 2,371,217 467 Meters | Lat: 44.094 Long: -88.074 ‘1:52604 ‘
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USE HSPF TO SIMULATE THE SDMPB PROBLEM STATEMENT BY PERFORMING AN ASSESSMENT ON A
12-DIGIT HUC

Execute the Assessment with HSPF

47. After clicking “Build” within SDMPB and subsequent processing, the user has a project folder

containing GIS layers and other project-related files. An example folder structure is developed:
—— EFT—' ]

Izl < som v testar [ seomnimm o]

Eile Edit Yiew Tools Help N
Organize - = Open Include in library = = = » [ @
4 || SDMPB * Mame B i
I bin D
| L HsPF
[ etc
J HSPF-PEST
4 | TESTA
1 hucl2
1/ HSPF
1. LocalData
| HSPF-PEST
bl hucl2 o
J hu
- E [ NHDPIus
1. LocalData
10 NLED
o met
| pcs
[ 1. MHDPlus !‘ e
2| acc.dbf
L MLCD
|| ACC.mwsr sl
L pes RN »
HSPF Date meodified: 10/7/2015 11:04 AM
; l File folder

1 itern selected T Computer

iIes relevant for HSPF simulation are located in the “HSPF” subfolder.

- =<
(L < TestA » HPE < [ép|[ scarcnriserE P

(|- FEle Edit View Tools Help
Organize = Include in library - Share with = » = - [ @
4 | SDMPB i MName
I | bin
|| ERROR.FIL
[ e eic .
@] 040301010406, uci
4 |, TESTA
=] 040301010406, wdm
J HSPF
|| 040301010406.psr
JJ HSPF-PEST
|| 040301010406.5eq
L hucl2
@ || 040301010406, ptf
. LecalData
o || 040301010406.rch
,m
- || 040301010406.wsd
) MHDPlus
= metwdm
1) NLCD
L pes - < i »
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48. The user can open HSPF in one of two ways:
a. Use the WinHPSF3.0 icon on the Windows desktop. Pick the appropriate UCI file or

2

lal.e
WinHSPF3.0

b. From the BASINS menu bar, choose “Models”, “HSPF”, then “Open Existing”. Pick the
appropriate UCI file.

BASINS 4.1 - TESTA'

File ¥ Watershed Delines @ Compute ¥ Launch k‘Ana\y:\s Layer View Bookmarks Plug-ins  Shapefile Editor  Converters  Help
aas @ | lm 1 B B & B : % [r © +
New Open Save Print Settings ' Add Remowve Clear Symbology Categories Query Properties Table Select Deselect Measure Identify Label Mover

BPER P A AR Eame OO ® R N V- R
Pan

¢ | [l ] -
In Out Bxtent Selected Previous MNext Layer : New Inset Add Remove Copy Paste Merge Erase Erase beneath Move Rotate Resize Movevertex Add vertex Remove vertex Cleanup Undo

We will use the WinHSPF3.0 icon.

49. To open the HSPF project, activate the WinHSPF3.0 icon on the Windows desktop

which opens the main HSPF window:

Hydrological Simulation Program - Fortran (HSPF)
File  Edit  Functions  Help =" BOo&--ABF 5|k N

w
a
p
5
&
=]
=4
bl
]
@
(=1
o
w
o
=
@
o
a
5
=]
w
E
=]
o
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50. From the “File” menu, choose “Open”, navigate to the UClI file, and click “Open”.

x

il Select UCT

) IEETERENT R I —)

Organize = Mew folder - Eﬂ 9

. TESTA *  MName Date modified
| HSPF
| HSPF-PEST
B huct2
. LocalDiata
. met
|| NHDPlus
! NLCD
M pes
| SDMPB_0B1215
| SDMPB_090315
1 SDMPB 090415~ | o | -

| @] 040301010406, uci 10/7/2015 10:24 AM

File name: 040301010406.uci » | UCIfiles (*.uci) -

Open Cancel ]

|3
B
2

g
!

2l
&

. b=l I
FCHAES 4" FRHRES 7 |

Landse | Reaches | | Pered t2cres) | Tons scres) o)

The user may navigate through the HSPF controls to interact with the HSPF project.
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52. The simulation period is set by the user in SDMProjectBuilder, and output is set at an hourly time
step. The simulation period can be checked or modified by clicking on the “Simulation Time and
Meteorologic Data” toolbar button in the HSPF menu bar:

4 ~~A BV /PN

=1Simulation Time and Meteorologic Data

Sanaam s — - e

= =

53. The window below will appear for setting simulation start and end dates.
WinHSP - Simulation Time and Meteorologic Data [E=REER)

Year Manth Day Hour Minute
Start: [1930 f1 f1 jo o

End: [2000 [12 31 [24 [o

Met Segments

sd | e | |

Cennections

Met Seg ID ‘Operahnn =
X234Y152  PERLND 101

X294Y152  PERLND 102

X294Y152  PERLND 103

X294Y152 PERLMD 104 '
X234Y152 PERLMD 105

X234Y152 PERLND 106 =
X284Y152 PERLND 107

X294Y152 PERLND 108

X294Y152  IMPLND 102

X293Y152 PERLND 201

X293Y152 PERLMD 202

X253Y152 PERLND 204 I

e

54. The date can be changed, but we will leave the starting and ending dates unchanged for this
assessment. Click “OK”.

55. Save the HSPF project by clicking “File”, then “Save” on the main menu bar.

56. To run the HSPF simulation, click the “Run Simulation” icon.

b

HUHS”ﬂUhﬁDH|

As the simulation is executed, the status monitor will appear.

.
a HspfEngineMet Status Monitor v - lﬂlﬂlg

I
]
i Cancal | Pausa ‘ Log ‘
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57. When the simulation is complete, the status monitor disappears. The HSPF subfolder will contain
additional files such as the .ech, .out, and .hbn files shown below.

[ E E; ™y
-. | « iemTechnologies » SDMPB » TESTA » HSPF = Search HSPF
Eile Edit View Tools Help
Organize = Include in library « Share with = Burn MNew folder = « [l @
b0 Kim_Test Results “  MName Size Date modified Type
> . pestl3 . .
@] 040301010406, uci 45 KB 10/7/201511:18 AM UCI File
[> . SARATimeSeriesUtility .
. <DMPB [E'| ERROR.FIL 69 KB 10/7/201511:18 AM FIL File
|>Il b | H5PF.log 100 KB 10/7/201511:18 AM Text Document
J bin
. : « || 040301010406.ech 89 KB 10/7/201511:18 AM ECH File
. TECSTA || 040301010406.hbn 1,588 KB 10,/7/201511:18 AM HEMN File
a |}
: LioPF £ 040301010406.0ut 3383 KB 10/7/201511:18 AM OUT File
= HSPF-PEST [ =] 040301010406.wdm 13,200 KB 10/7/201511:18 AM WDM File
N . hucl2 3 || 040301010406.psr 1KB 10/7/201510:24 AM PSR File
J hu
: LocalDat || 040301010406.5eg 1KB 10/7/201510:24 AM SEG File
. LocalData
: n || 040301010406, ptf 2KB  10/7/2015 10:24 AM PTF File
. . ;\.IHHDPI || 040301010406.rch 2KB  10/7/2015 10:24 AM RCH File
. i H || 040301010406.wsd 5KB 10/7/201510:24 AM WSD File
. E| met.wdm 10,560 KB 10/7/2015 10:23 AM WDM File
W pes
> . SDMPB_061215 - < 11 | ¥
l 13 items

13 items

| Computer

Note that the HSPF binary output file (.hbn) in this example is roughly 1.6 Mb in size. The file size could
be an issue for long simulation periods, as the size may approach a limit of 2.0 GB.

58. Save the HSPF project by clicking “File”, then “Save” on the main menu bar.

Leave the HSPF workflow schematic screen open, as you may want to refer to it when operating in the
BASINS interface.

Register the HSPF Simulation with BASINS

59. If BASINS is not already open, start BASINS with the BASINS 4.1 icon on the desktop in order to view
results of the simulation:

)

[d....

BASINS 4.1
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60 At the “Welcome” window, choose “Open Existing Project”.
(@l Welcome to BASINS 4.1 =)

Build Mew Project

View Documentation

Open Existing Project
02060008

Show this dialog at startup

61. Navigate to the project folder (e.g., TESTA), and select the *.mwopr;j file. Note that the name of the
file reflects your selection. Be certain the file name you assigned to your assessment matches the
* . mwprj extension. An example:

r o
Oe=r —— el
——,
@’ ! <« SDMPE » TESTA » [ 42 || Search TESTA o
— -
Organize » New folder ==~ 0 @
Install_SDMPE_101714 ~ Name ° q
Install_SDMPE 102314
HSPF 1
Install_SDMPE 111214
HSPF-PEST 1
Kim_Test_Results
hucl2 1
pestl3
LocalData 1
SARATImeSeriesUtility
El met 1
4 || SDMPB —
MHDPlus 1
I > 1l bin
NLCD 1
> | etc
g 1
4 || TESTA i
HSPF
HSPF-PEST B P—T— v
File name: ~ | MapWindow Project Files (".rm +
L

62. Click “Open” so the SDMPB project will open in BASINS 4.1. Although all SDMPB map layers may not
be displayed within the SDMPB interface, they are visible as BASINS map layers, and data are
available in BASINS for HSPF simulations. The following screen including domestic animal and septic
Iocatlons which overlay each other and NLDAS stations will appear:

Inﬂsu e @B o o 5.

amed = ERL005.065 : 2360641 061 Mevrs | Lot 4082 Lamg 48008
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LABEL SUBWATERSHEDS, RIVER REACHES, MET STATIONS

To plot results effectively, the user must identify subwatersheds (i.e., subbasins), stream reaches, and
MET stations, etc. with aunique identifier. This section reviews labeling protocols for subwatersheds,
river reaches, and MET stations.

Increase the NLDAS Symbol Size

63. It is hard to differentiate NLDAS MET stations from the domestic animal/septic locations, so
e uncheck the other map layers since NLDAS symbols may actually be hidden behind other
symbols and
e increase the size of the NLDAS symbol by double-clicking on the NLDAS Grid Center symbol
. (see blue arrow):

Fie W Weterhed Demestion (@ Models i Compute @Laumch @lAralyss  Loyer View  Bookmarks Plog-ins  Shapeebctor Comters Help
@ bs & i@l @ 3 5 &= - ir 6 <
New Open Save Priot Satings | Ad3 Ramove Cer | Symbology Categeies Quey. Properies Table . Seiet e dentty. Labe Move
~ S - S . = s .
+2LH P L AL QL N | @ RS TN . v 5. E8&%28

Pan|Tn Out Btent Selecied Previous Mew Layer = New Incet Add Femove Copy Paste Merge Euase Erasebeneath Move Fotte Rese Movevemex Addveris: femove vertes Cleanup Undo

[ unmamed =) 629368340 2372250050 Meters | Lt 4105 Long: 48103 e

64. The screen below appears; change the “Size” to 20, and click “Ok”.

EETENN R

{Symboals | I lcons I Options|

Poirt shape 4 Regular

Number of sides |4 Side ratio |5

_ :.07‘1 PERAO T = <%

Rotation 0 z

Transparency [ BT
Fare color e -
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The following screen appears with larger symbols for the NLDAS stations:
il BASINS 4.1 - TESTA"
File (M Watershed Delineation [ Models (M Compute (M Launch M Analysis Layer View Bookmarks Plug-ins ShapefileEditor Converters  Help

& éds ¢ g [n @ By B m =W v

New Open Save Print Settings ° Add Remove Clear Symbology Categories Query Properties Table ° Select Desclect Measure Identify Label Mover

@Bi: P Lf AR ELsww D0 @ @ SR P s v BLUERERAE

In Out Extent Selected Previous Next Layer © New Inset Add Remove Copy Paste Merge Frase Erasebenesth Move Rotate Resize Movevertex Addvertex Removevertex Cleanup Undo

Layers | Toobax
EF L7 Observed Data Stations E
[E& nLDAS Grig Genter ) ]
B[ Weather Station Sites 2006 © =
B[] Septic D
-
B[] Animals @
-+
B0 PointSources @
.
EIC] NAWQA Study Area Unit Boundaries
B[] Accounting Unit Boun daries @
B0 Cataloging Unit Boundaries )
B0 County Names @ E
B[] County Boundaries ®
B[] EPARegion Boundaries ®
B[] State Boundaries @
B[] Major Roads @
B[ Ecoregions (Level i) @
B0 Land Ussindex @
B0 state Soil P
B Simplified Flowine P |l
E Simplified Catchment ®
B[] Area of Interest ®
= -
Preview Map L%
unnamed | X: 620,849.875 V: 2371,204.561 Meters | Lat: 44.096 Long: -83.008 |1:62758 |

65. By clicking “File,” then “Manage Data” on the menu bar, we can see that the MET data are loaded
into the project and there are 14 MET time series in the file.

i Data Er—-‘l

Il File Analysis Help

I
| | LC\Users\gwhelaniemTechnologies\SODMPEITEST Ametimet.wdm (14)

=

66. Choose “File”, then “Exit” to return to the main screen.
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Label and Color-code MET Stations
67. To Color-code the MET stations, double-click “NLDAS Grid Center” label (see blue arrow in screen

File Wl Watershed Delnestion [l Models 4 Compute (flLounch W Anolysis  Layer View Bookmerks Plug-ins  Shapefiledtor Converters  Help
@bs & ch W B & G = = 5 6 9
New Open Save Pint Settngs A Remove Ciew | Symbology Categoies Query Propetes Table  Select Deseect Messure Identty Label Mover
PPN P L 2P WA W 0 @ S 2 W v B

Pan|Tn O Eesnt Selecied Provious fest Loyer | New et Add Femove Copy Padte Merge Fase Esebenesth Move Rotte Resze Movevemex Adévertes femove veres Clwnup

.
] NAWGA Suoy Aves UnitBouncaries

S0 Accounting Unit Bouncanes

5[] Cataloging Unit Boundanes

(=]

[T County Names

S County Bowndares

S EPARegion Boundaries

5[0 State Boungaries

¢ 6 ¢ ¢ ¢ ¢ ¢ ¢ ¢

& Simpited Flowine

S smpiedCaschmert
c

¢ ¢ ¢ ¢

) Avea of Interest
=

Preview Msp »x

[ onnamed = X629.368.340 ¥ 2372.234.050 Meters | Lot: 4105 Longs 58103 15275%

68. Choose “Categories” tab, and
1. check “Unique values”
2. select “LOCATION”
3. check “Gradient”
4. choose “Color scheme”
5. click “Generate”
6. check the boxes with non-zero counts
7. choose “Apply”

o poe oot e

Unclassified
& 29152

. ¥294Y152 Variable size
Enable

Size:
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69. Choose “Labels”, then “Setup.”
Layer properties: NLDAS Grid Cente u

| General | Mode | Appearance | Categories | Labels | Charts | Visibility |

Labels preview

Appearance

[V] Labels visible [ Frame visible

s [

70. Double click on “Location”, then “Ok.”

Expression | Font | Frame | Position | Visibility | Styles |

Expression
[LOCATION]

(2] (22 [ owize |

Bxample
[Area] + "ha" +
El Fort size [Population]/ 1000 + "thsnd "

LOCATION
Labels visible

Description

[Area] -the name of field
"ha" - sting constant

71. Choose the Position, then click “Ok.”
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72. Click “Ok.”

General | Mode | Appearance | Catsgores | Labels | Charts | visibilty |

xosex152

Labels preview

Appearance

Labels visible Frame visible

Size -

The two MET stations that influence the seven subwatersheds are now labeled and color-coded (one
light red and one purple).

il BASINS 4.1 - TESTA™
File (M Watershed Delineation (M Models M Compute [ Launch (¥ Analysis  Layer View Bookmarks

Shapefile Editor  Converters  Help
Déaée @ i pn @@ B B B =

Hg

New Open Save Print Settings = Add Remove Clear | Symbology Categories Query Properties Table & Select Deselect Measure Identify Label Mover

“ ~ 3 + .* - =, e + =

" A L © fE sl sw sk D 0 @ mnos & . n

Out Edent Sclected Previous Net Layer | New Inset Add Remove Copy Paste Merge Erase Erasebencath Move Rotote Resize Movevertex Addvertex Removevertex Cleanup

Pan
q
Layers | Toolbox
& [ Observed Data Stations |«

|E& nLDAS Grid Center

Gategories: LOCATION

& eovis

& oz
E[] Weather Station Sites 2006 D -
B septic D

+
BT Animals @

+
B[] PointSources D

.
EIC] NAWQA Study Area UnitBoundaries
B Accounting Unit Boundaries @ 3
B[] Cataloging Unit Boundaries D
EIJ County Names 3
B[] County Boundaries 3
B[] EPARegion Boundariss D
B[] Stats Boundaries D
Bl Major Reads @
EI] Ecoregions (Level Il ® o |
EI0] Land Use Index D o3vi2
B[] State Soil 3
EIM) simplified Flowline D
B simplified Catchment D <

Preview Map 1%
unnamed ~ | X:629,235.503 ¥: 2,369,926.002 Meters | Lat: 44.085 Long: -88.107 | 162758 |

36



Correlate MET Stations with Subwatersheds

73. To see which subwatersheds (i.e., subbasins) are associated with which MET stations, double-click
on “Simplified Catchment” (see blue arrow in figure below):

il BASINS 4.1 - TESTA*
File M Watershed Delineation 4 Models 8 Compute ¥ Launch M Analysis  Layer View Bookmarks Plug-ins  Shapefile Editor  Converters  Help
éaés @& e g W y B g =W oW
New Open Save Print Settings  Add Remove Clear | Symbology Categories Query Properties Table & Select Desclect Measure Identify Label Mover
e % o o e = =, X cea - -
4’ H ¥ ¢ LimLsnw DO @ wmn s & - .

# )
Pan |In |Out Extent Selected Previous Next Layer © New Insert Add Remove Copy Paste Merge Erase Frasebenesth Move Rotate Resize Movevertex Add vertex Removevertex Cleanup

Legend [
Layers | Toolbox
EI¥ 5 Observed Data Stations El
[E&4 NLDAS Grid Genter
Categories: LOGATION
& esvis
@ xeoens
E[] Weather Station Stes 2006 D .
B0 septic @
.
EI0] Animals. Y
.
B0 Foint Sources ®
.
EI0) NAWQA Study Area Unit Boundaries
-
B Accounting Unit Boundaries &Y r
B0 Cataloging UnitBoundaries ®
a
B[] County Names ®
EI0] County Boundaries oY
B0 EPARegion Boundaries ®
B0 State Boundaries )
B0 MajorRoads >
B0 Ecorsgions (Level ) @ L4
—_
B0 Land Us Index ® 2937152
B State Soil >
-
B Simplified Flowine ®
) Smpifies Csermert « ®
Preview Map %
unnamed ~| X 629,235.503 :2,360,926.002 Meters | Lat: 44.085 Long: -88.107 | 162758 |

74. The following screen will appear:
rl.ayer properties: Simplified u

General | Mode | Appearance | Categories | Labels | Charts | Visibiity |

MName
Simplified Catchment

Source
Type: polygon shapefile -
MNumber of shapes: 7
Selected: 0
Source: Ch\Users‘\gwhelan‘iem Technologies'SOMPE
WTESTANNHDPlus nhdplus04030101 \drainage
‘wsecatchmentMoShort shp

Bounds X 61375511 to 625694.96 m

Bounds Y 2365124 84 to 2376405.15m -
rofecion
Description
Fa

Layer visible Show preview

o [0 J[ o
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75. To color code subwatersheds to match the color-coded MET stations, choose the “Categories” tab,

and
1. check “Unique values”
2. select “ModelSeg”
3. check “Gradient”
4. choose “Color scheme”
5. click “Generate”
6. check the boxes with non-zero counts

7. choose “OK”

Layer properties: Simplified Catchment

| General [ Mode | Appearance | Categories | Labels | Chars | Visibiity |
Fields Classfication Color scheme
NLCD_51 -
NLCD_61 Categories |7 =
NLCD T 1
NLCD 81 Gradient ) [F] Random colors
NLCD 82
NLCD_83 Categories
NLCD 24 = 3
NLCD_85 Style MName Court
NLCD_91 i
Nbse o A i [ Unclassified 0
PCT_CN [ xes3avis2 2
PCT_MX
SUM_PCT ‘ [ x294vi52 5
PRECIP
TEMP
ModelSeg
SUEBASIN
SLO1
AREAACRES
AREAMI2
BNAME v
[ ey | /% [ el |

76. From the resulting image, you can see that the subwatersheds have been color-coded with the
nearest NLDAS locations.

BASNS 41 - TESTA®

Fie Ul Watenhed Delimeation Gl Models Ul Compute Wl Launch  (llAnabysis  Layer  View  Bockmards  Plug-ms  Shapefilefdtor  Conveners  Help
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Appendix Cillustrates how the HSPF UCI file captures and assigns the two NLDAS stations to the
subwatersheds.
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Label Stream Reaches

77. To label the stream reaches so they match the number scheme in the HSPF workflow, double-click
on the map layer “Simplified flowline” (the blue arrow in the screen capture below):

il BASINS 41 - TESTA*
File ¥ Watershed Delineation ¥ Models ¥ Compute ¥ Launch M Analysis  Layer View Bookmarks Plug-ins  ShapefileEditor Converters  Help
Daée & oo @O @ S O o oW oW i @ 9%
New Open Save Print Settings @ Add Remove Clear | Symbology Categories Query Properties Table : Select Deselect Measure Identify Label Mover
3 %

PPN P p AP BEBLsmww D@ ® SO 2 & W W

Pan | In | Out Extent Selected Previous Next Layer : New Insert Add Remove Copy Paste Merge Erase Erasebeneath Move Rotate Resize Movevertex Add vertex Removevertex Cleanup

Legend 1 x
Layers | Toolbax
[/ [7 Observed Data Stations. -

[ER NLDAS Grid Genter ]

*

‘Categories: LOCATION

& esvvis
& eoans

[ Weather Station Sites 2008 $ -
E[] Septic ®
+
B0 Animals @
+
E [ Peint Sources @
*

B[] NAWQA Study Area Unit Boundaries

B0 Accounting Unit Boundaries

&
[

B Cataloging Unit Boundaries & {‘
EI[J County Mames ® >
B[] County Boundaries >3
B[] EPARegion Boundaries &
B[] State Boundaries D
B[ Major Roads Y
B[] Ecoregions (Level I} )
B0 Land UseIndex &Y Po3vis2
B[] State Soil ®
B Simplified Flowine « D
B Simplified Catchment & <
Preview Map 7 x
unnamed | X: 630,264.992 V: 2.367,501.722 Meters | Lat: 44.062 Long: -88.097 | |1:62758 |

78. Qoose the “Labels” tab, then “Setup”:

| Clear |

[7] Labels visible [ Frame visible

o e ][ o
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79. Under “Expression”,
e choose “SUBBASIN” under “Fields”
e change the Font size to 20.
e click “Ok”

o o ==

Expression | Fort | Frame | Position | Visibilty | Styles |

Expression
[SUBBASIMN]

AREAWTMAP
AREAWTMAT

CUMLENKM B

Labels visible LOCDRAINA

Boundary Example
[frea] = "ha" +
[Population]/ 1000 + "thsnd.”

tEgEA D Description
TAREA [Area] -the name of field

TAREAACRES - "ha" - string constant

|

80. Choose “middle segment” for the location of the label and click “Ok”.

[ o R e |
cgerenn |

Position

(") First segment

() Last segment

@ Middle segment

") Longest segment

Orientation realtive to line Farallel -

Label every part of shape
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81. Click “Ok” again, and the stream reaches are labeled.
Wernvsan s B He 0 e e S

File [l Watershed Delineation  Models ( Compute [fLaunch (M Analysis Layer View Bookmarks Plug-ins ShapefileEditor Converters  Hel
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[ éa s & ok R @« s W F o Bl

New Open Save Print Settings ' Add Remove Clear Symbology Categories Query Properties Table ' Select Desclect Measure Identify Label Mover

= o R - - p caa + -

A AL Bl B0 @ wm o s B . v B

Out Extent Selected Previous Mext Layer New Insert Add Remove Copy Paste Merge Frase Erasebeneath Move Rotate Resize Movevertex Addvertex Removevertex Cleanup Unc

Layers | Toolbox

@ xseis -
[E[] weather Station Sites 2006 ® =
B0 septic D

.
B0 Animals ® L

.
EICJ Point Sources ®

.
EIT] NAWQA Study Area Unit Boundaries
E10] Accounting UnitBoundaries @
B[] Cataloging Unit Boundaries D
EICJ Gounty Names ®
EI0J Gounty Boundaries ®
B0 ERARegion Boundariss @® =
EIC) State Boundaries @
B[] MajorRoads D
EIC] Ecoregions (Level Il ®
EI0] Land Use Index ®
EI7] State Soil @

—
|[E& simpiiea Fiowine |
203152

EIM Simplified Catchment D (4

Categories: ModelSeg
[ xeov1s2
[ xooavis2

EIC] Area of Interest ®
=

Preview Map 1

nnamed ¥ | X: 627,442.200 Y: 2,365,210.279 Meters | Lat: 44.044 Long: -88.135 ‘]:62758‘
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VIEW SIMULATION RESULTS FOR FLOWS AND MICROBIAL DENSITIES USING BASINS

There are two ways to view HSPF simulation results: create a graph of the output time series or view the
time series in tabular form. The following related topics will be covered:

e Register HSPF Simulation and Data Files

e View Graphical Simulation Results for Hourly Discharges at Multiple Locations

e Modify the Look and Feel of the Graphical Plots

e View Simulation Results for Hourly and Daily Discharges at the Same Location

e View Microbial Simulations: Time Series of Microbial Densities at Multiple Locations

e View Tabular Results Associated with Hourly Discharge and Microbial Density Simulations

Register HSPF Simulation and Data Files

82. Go to the “File”, then “Manage Data” menu. The user may see a pre-loaded met.wdm file, as
illustrated below. Time series data sources from the HSPF simulation are needed for viewing
simulation results, so they will be added.

g Data Sources - — L':' (=] ﬂ_hj
File  Analysis Help

=
LCAUsers\gwhelaniemTechnologies\SDMPENTEST Avmetimet wdm (14)

L |

83. The WDM file associated with the watershed of interest contains time series data. From within the
Data Sources window, select “File”, then “Open”. A selection window like the one below appears.

- PEiP O B

| - Basins Observed Water Quality DBF
- CliGen Output
.- HSPF Binany Output
- Integrated Surface Houry Data
NASAGDS File
- NOAA Houry Precip Data, Archive Format, TD-3240
- NOAA Summary of the Day, Archive Format, TD-3200
- Read Data With Script
- STORET Water Quality
- SWAT Data Files
SWAT Output DBF
- SWMM Input
- Timeseries DBF
- Timeseries EXCEL
- Timesenes SWMM5 Output
USGS RDB File
- WRDB Archive

84. Select “WDM Time Series”, then “Ok”.
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85. Navigate to the HSPF project folder, and select the *.wdm file (not met.wdm) associated with your

assessment. Here, it is ‘040301010406.wdm’. This file contains the output time series written from
HSPF to the WDM file.

Select WDM Time Series file to open

Lack jrc | (5 HSPF v Q2 E
. [ 040301010406, wdrn
4 E} mmet.wdm

My Recent
Documents

Degktop

My Documents

ty Compuiter

-

7l e 040301 010406 wem v [ open |

MyMNetwork  Files oflype: | WDM Files [* welm) v | cance |

86. With this data source open, the file name will appear in the Data Sources window.
[Note: There may be other WDM files already registered in the list, but do not select met.wdm.]

il N
Qo Ll

File  Analysis Help

=DM
JC AMlsers\gwhelaniemTechnologies \SOMPETEST Aimetimet.wdm (14)

Timeseres: WDM

C:MUsers'gwhelan“iem Technologies \ SDMPBEATES TAHS P 040301010406 wdm
49 Timeseries

13,516,800 bytes
Medified 10./7/2015% 11:12:06 AM

87. The HSPF Binary file (*.hbn) only exists after execution of HSPF; hourly data associated with the
“RO” designation (Reach Outflow) are associated with the *.hbn file. To view results of the Microbial
simulation, the HSPF binary output file must be added to the current BASINS project.

88. From the “Data Sources” window, choose the “File”, then “Open” again.
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89. Select “HSPF Binary Output”, then “Ok”.

Select a Data Source

= File
Bazing Observed Water Quality DEF
CliGen Dutput
HSFF Binary Output
Integrated Surface Howrly Data
M&54 GDS File
MOAS Hourle Precip Drata, Archive Format, T0-3240
MOAA Summary of the Day, Archive Format, TD-3200
Read Data with Script
STORET “water Quality
ST Data Files
SwisT Output DBEF
Swbdr Input
Timezenes DBF
Timezenes EXCEL
Timeszenes SwhiMb Dutput
USGS RDE File
WDM Time Series
WRDE Archive

I Ok ] [ Cancel ]

90. Navigate to the HSPF project folder and select the file with the HBN extension.

Select HSPF Binary Output file to open
Lok in: [ £ HSPF > @ # &= mE-

by Fecent
Docurments

@

Deskiop

-
by Docurments

Fdy Computer

-~

il memer 040301 010406 kb ~| [ open ]

My Metwork, Files of bype: | HSPF Binary Output Files [7 hbn) ~ | [ Cancel ]

91. Click “Open”. Because of its large size, the HBN file may take time to read.

92. Once the file has been read, it appears in the Data Sources window.

:
Wowiores ot

File  Analysis Help

=-WDM
i L.Ch\Users'gwhelanliemTechnologies\SOMPETEST Ametimet. wdm (14)

¢ wLUsers\gwhelanliemTechnologies\SDMPE\TESTAHSPF040201010406. wdm (49)
=-HSPF Binary Output
"\ |sersigwhelan\iemTechnologies\SDMPEITESTAHSPR040301010406.hbn (1360)

Timeseries::HSPF Binary COutput

C:M\Users‘gwhelaniem Technologies\SDMPEA\TESTA\HSPF\040301010406 hbn
1,360 Timeseries

1,625,282 bytes

Modiffied 10/7/2015 11:18:06 AM
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93. Close the Data sources window and save the BASINS project by clicking “File”, then “Save”. Exit the
screen.

Appendix A showed that the EXT TARGETS block within the HSPF uci file specifies which time series are
output. Instream hourly time series for flow (RO) in ft3/s and microbial densities (DQAL) in Cells/L are
published for each reach (RCHRES).

View Graphical Simulation Results for Hourly Discharges at Multiple Locations

Previously, HSPF captured the modeling workflow within its graphical user interface as

by mionin g Fomn DY) 200521000 ————
e G ety Jdd wRac-ia L

§ — —

LT

These reaches (RCHRES) correspond to the BASINS schematic, reach number by reach number, as
follows:

[* USRS
Tae N Watenhed Debnesticn A Mosen f Compute # Launcr Yiospa  Loyw ¥
a

Fix

Pusivisz

nnamed | X 7402300 V: 365,710 275 Meters | Lat: 44544 Long: 88133 140%
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Hourly flow and microbial densities will be viewed at multiple locations; in this case, Reaches (i.e.,
RCHRES) 3 and 7. The reach ID numbering scheme correlates to the site layout in HSPF, as illustrated in
the HSPF \Av/o‘rkfquyvubglc_)w.

i

nchoc= R ielp DEHd ¥MO&K---s@TVI PN

| oo

g
-3

‘ “RCHRES5 |

Urban /
=

Viater/etlands

or Mining

IEI I
i

[ Point Sources | Mot Segs | Land Surface

Forest

)},

re - Cropla

5 Land ‘

&
zH 9

re - Pastur

~-1d e o o g

RCHRES 6 RCHRES 1 RCHRES 2

el TCHRES 1 _RCHRES?
. /

I
TOHRES 4

Land Use. Reaches | impind (Acres) | Perind (Acres) | Total (Acres) =

94. Within the BASINS user interface, choose “Analysis”, then “Graph”.

W‘ Layer View Bookmarks Plug-ins
J hL! Data Tree
i DFLOW
) i Climate Assessment Tool '
il List '
a Graph |I
_|i®  Watershed Characterization Reports |
hx_'! Synoptic
hx! Seasonal Attributes
hl! Reclassify Land Use
hx_'! Projection Parameters |
hx! STORET Homepage
|..1! Standard Industrial Classification Codes -,
m! Water Quality Criteria 304a 9
hl! Watershed Characterization Systermn (WCS)
LISGS Surface Water Statistics (SWSTAT) r I
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95. The screen below will appear.

Pl Adfrbotes  Seledt kel

Select Altrbade Vishas 0 Fibes Avalsbis ats

Bt | Losaln W | Corutiueet L

G (B ~ GToTal

RO O G0 P Rl NFF

COEPUTED P02 RETS

OBSERVED P03 oo |
Ll (LAt
e B e b

atebery Diata 6 of 827

(0 I B0 RS RO

WU T R0 RE RO

L lalet U] A

(000 0 QR0 R1 RO

(0 DY B0 R7 RO

A0 i LS ] AD

Seleched Data )

aters Ba Inc e

Ghad e e

Erdl  pawres e

[T gy mcrthe’ g 1nges b sch o

[#] Crangs Time Sep T |1 M W Acoumdste/Tivwde W [ e ] [ coen ]

96. To know the time units associated with the plotted results,
e choose “Attributes”,
e then “Add”
o then select “Time Unit”

File  Attributes  Select  Help
I Select Atribute Values to Fiter Available Data
[Smnaﬂo '][Locanon '][Consﬂtuen '] Time Unit -
04030101 ~ 1102 ~ AGWET + | tibute o
040301010406 1202 [ agwn [ | Boundary Day
|| comPuTED IMP102 AGWO Boundary Morth
NLDAS IMP202 AGWS gigen CP)ut
OBSERVED P01 AIRT ottt
AT oARe T mana T mmTan " Datz Source
Matching Dta (1429 of 1423) D Terance
OBSERVED 471568 PREC Blevation s
COMPUTED WI471568 ATEM IF[';S""” !
COMPUTED 1471568 PEVT :S;’A‘;D D
COMPUTED Wi471558 PREC Ioide Hzﬁ,"ﬂy
OBSERVED WI473269 PREC Intvl
Latitude
OBSERVED 11473269 ATEM Location
OBSERVED 1473269 WIND hﬂnﬂagy““de
OBSERVED 1473269 SOLR Num Years
Operation
Selected Data (0) Egﬁc”’
Retum Period
STANAM
Scenario
Section
Start Year
Summary File
Dates to Include TGROUP
Y TSEYR
TSFILL
Statt none TSFORM
End  none
[ Apply manth/day range to each year UBC130
[] Change Time Step To: 1 Day v] [A\reragefSame -
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97. The following screen appears.
R e

File  Attributes Select Help
Select Attribute Values to Fiter Available Data

[Swnano V] [Locauon V] [Cor\sa‘.rluem V] [TlmeUrm V]
04020101 - 1102 - AGWET ~ Hour

040301010406 202 L agwn (3 pay

COMPUTED =| P02 AGWO Month

NLDAS IMP202 AGWIS

OBSERVED P01 MRT

- - -

Matching Data (1429 of 1428)

‘OBSERVED Wi47T1568 FPREC Hour =
COMPUTED Wi47T1568 ATEM Hour [
COMPUTED WI4T1568 PEVT Hour
COMPUTED WI4T1568 PREC Hour
‘OBSERVED WIAT3I269 PREC Hour
‘OBSERVED WIATI268 ATEM Hour
‘OBSERVED WIATI268 WIND Hour
‘OBSERVED WIATI268 SOLR Hour

Selected Data (1)

Dates to Include

Start none none
End none none

[ Apply month/day range to each year

[) Change Tme Step To: 1 [Day =] [Aversge/Same =] [ o [ Canca |

As noted earlier, the constituent name for the instream hourly time series for flow in ft3/s is “RO” and
the constituent name for the instream hourly microbial densities in Cells/L is DQAL. Each is published for
the subwatershed location RCHRES which corresponds to hourly time units.

98. To plot the flow information, scroll down and select “RO” under “Constituent”.
(@omivsroomn B e s

File  Attributes Select Help
Select Attribute Values to Fitter Available Data

[Swnanc '] [Lacaticn '] [Cona‘nuem '] [Time Unit '] I
04030101 » 1102 ~ RETS [<] Hour

040301010406 202 ] Day |
COMPUTED £ IMP102 ROHEAT Month

NLDAS IMF202 ROVOL

OBSERVED P01 SAREA

- - -
AT ARe LR T T T

Matching Data (14 of 1429)

04030701 RCH5 RO Hour o
04030701 RCH1 RO Hour
04030101 RCH4 RO Hour =
04030101 RCHE RO Hour
04030101 RCH3 RO Hour
04030101 RCH2 RO Hour
04030101 RCH7 RO Hour
040301010406 R:5 RO Month

Selected Data (0)

Dates to Include

Start none nong
End none nong

[] Apply month/day range to each year

[] Change Time Step To: 1 lDay -] [A\reragefSame - i Ok Cancel
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99. A list of reaches with flow data appears under ‘Matching Data’. Choose RCH 3 and RCH7, whose
selection will appear in “Selected Data”:

—
(e e
| File  Attributes  Select  Help

Select Atttz Values to Fer Avalable Data

[Scenano ] [ Location | [Constivent =] [Time Uni -

04030101 < 102 + RETS = Hour

susororces e @ oar

COMPUTED IMP102 ROHEAT Month

NLDAS IMP202 ROVOL a

OBSERVED F101 SAREA

Matching Data (14 of 1428)

04030101 RCHS RO Hour -

04030101 RCHI RO Hour

04030101 RCH4 RO Hour =

04030101 RCHS RO Hour

SR I E—
04030101 RCH2 RO Hour

SR T E—
040301010406 R5 RO Month -

Selected Data (2 of 1429)

04030101 RCH3 RO Hour

04030101 RCHT RO Hour

Datesto Include

Al Common

Stat 1390/01/01 138001701 1390/01/01

End 2000/12/31  2000412/31 2000/12/31

7] Apply morth/day rangs to sach year

[] Change Tme Step To: 1 [Day =] [Averags/Same [ o ][ canedl

100. Click “OK” and the graph selection window will appear.

hoose Graphs to Create

[] Flow/Du

[] Running
[] Residual

[¥] Timeseries

[] Frequency

[] Cumulative Difference
[] Secatter [TS2 v= T51)

ration

Surn
[T52-T51]

[ Multiple ‘w3 Plats

[ a ]

[ Mone ] [ Cancel ]L Generate ]

101.  Select “Timeseries”, then “Generate” to produce the graph below. The discharge was previously
defined as cfs (ft3/s).

1,000

reeeown e

File Edit View Analysis Coordinates Help

9500

800 [

500

04030101 RO

400

300

200 [

100 -

—— HOURLY 04030101 RO at RCH3
—— HOURLY 04030101 RO at RCHT

bbb g e L | M

\‘\.}LM LLLML. Lidl

1990 1991 1992 1993 1994 1995

HOURLY

102. Both hydrographs are plotted together.
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Modify the Look and Feel of the Graphical Plots

If the user wishes to have individual plots, reaches can be selected one at a time for plotting. In the
meantime, we will modify the graph, one at a time, and plot them, so results are easier to view.

103. To better differentiate the plots, the y-scale can be changed and curves assigned different
colors. Choose “Edit”, then “Graph”.

.. Timeseries Graph

Bl

Wiew  Analysis  C

Copy  Chrl4C

The screen below appears.
ol i Tmesecies Graph. . R e

oes | Curves | Lines | Legend | Teut |

.8

Podis @ BottomX (O LeftY O RightY ) Audliany Y

@ Time Linear Logarithmic Probability

Title HOURLY

| Fort |

1989/12/31
¥ tics arid
] tics grid

Zoom Range
Maijor Units

Minor Units

to  2000/12/3 Reverse

[ Font |

Grid Color
Grid Color

104.

Aoy Atomatall

To change the ranges and titles of the x and y axes,

e Choose “Bottom X”, change the Title to “Year”, and choose “Apply

| Aoes | Curven [ Lines | Legend | Tet |

Foas @ Botiom X

Time

-

Type

et Y Right ¥

Lopathomc

Andiary Y

Lo Probadedty

Ttle Yexr

1589121

Wites VoM
Vives Vod

Zoom Range
Major Urits
Mnor Unts

to  200012/31
Gad Coler
Gead Color

Reverse

fort |

sosky Atomacaty [_sooy |
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e Choose “Left Y” and “Linear”, change the “Zoom Range” minimum to 0 and maximum to
100, change the Title “Hourly Discharge (ft*3/s), and choose ”Apply”.

Foces

Fods

Title

Zoom Range 0

Major Units
Minar Units

| Curves | Lines | Legend | Text |

S

) Bottom X @ LeftY

Time @ Linear

i) Right ¥

) Logarithmic

1 Awdliany Y

Probability

Hourly Discharge ft"3/5)

to 100

grid
grid

tics
tice

Grid Color
Grid Colar

Fort

105.

Discharge (ft*3/s) (04030101 RO)
3

o
S

3

The screen becomes

(1996 Oct11,12.365) Help

Peply Atomaticaly

—— HOURLY 04030101 RO at RCH3
—— HOURLY 04030101 RO at RCHT

ﬂ m.&\t“ﬂhh\nn

Y

) mm.khNhn..m%‘km.anManIM|‘ |

1990 1991 1992 1993 1994 1995

Year

1996 1997 1998 1999 2000

106.

To change color and label for the RCH3 curve,
e select “HOURLY 04030101 RO at RCH3” under “Curve”.
e under “Color”, select Blue, then “Ok”.

e under Label, change the name to “Hourly Discharge Reach 3”.
e click “Apply”.
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I Basic colors:

I

. Curve HOURLY 04030101 RO &t RCH3 -
Lebel OURLY 04030101 RO =t RCH7 | | Label Houry Dishcharge Reach 3
Y fds @ Lt O Rght () Auwdlary u = Y fods @ Let O Right O Auwdiary
Color | . u Color [ ]
Lins Width 1 Solid ~ RearwardStep - L = Line Width 1 Solid ~ RearwardStep -
Symbols  Sze 7 Nane - [0 F Custom colors: [¥] Symbols  Sze 7 Nane ~ [l F

rr r

Crr -

- T — [—
0K Cancel



107. To change color and label for the RCH7 curve,

select “HOURLY 04030101 RO at RCH7” under “Curve”.

Under “Color”, select the Red, then “Ok”.

Under Label, change the name to “Hourly Discharge Reach 7”.

Click “Apply”.
Click the upper right-hand corner “X”.

| fwes | Curves |Lines [ Legend [ Text |

Curve

Y Bods
Calor

Line
Symbols

Houry Discharge Reach 7

Hourly Discharge Reach 7

Width 1

Size:

@ Left O Right (@ Audiiary

+ RearwardStep

- [ Fil

[T Apply Automatically

108.  Modifications to the plot are:

il Timeseries Graph

100

File Edit View Analysis Coordinates Help

[P >

70

40

30

Discharge (ftA3s) (04030101 RO)

—— Hourly Discharge Reach 3
—— Hourly Discharge Reach 7

A

Lm.;\\lﬂmlwh'\w

1990 1991

1992

1993

1994

1995 1996 1997 1998 1999 2000
Year

As one can see, discharges increase from Reach 3 to Reach 7 as the flow moves downstream.

View Simulation Results for Hourly and Daily Discharges at the Same Location

109. To overlay the discharge time series for daily average flows, which represent average flow for
each day (sum of hourly flows divided by 24), from the BASINS user interface, choose “Analysis”,
then “Graph” from the menu.

¥ Analysis | Layer

View Bookmarks  Plug-ins

i@ DataTree
i DrLow

st

M Climate Assessment Tool

1 Graph

M Synoptic

| Watershed Characterization Reports L

M Seasonal Attributes
M Reclassify Land Use

M Projection Parameters
M STORET Homepage

Standard Industrial Classification Codes
Water Quality Criteria 3042

Watershed Characterization System (WCS)
USGS Surface Water Statistics (SWSTAT)

3
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110.  Using a similar procedure as before,
e Select “RO”, then “RCH7” (RO and Hour) under Matching Data section
e Select “FLOW”, which is the daily flow, under the Constituent section, then “RCH7” (FLOW
and Day) under the Matching Data section

File  Attributes Select Help
Select Atibute Values to Fiter Available Data

I [Stxnann '] [anﬁun v] [Canstiluant vl [Tima Unit V]
|| 04030101 -~ 1102 - I - o

040301010406 ‘ 1202 U gage [ Day

COMPUTED = IMP102 GVNS " Month

NLDAS || P02 HRAD

OBSERVED P01 HTEXCH

T oAne LR "

Matching Data (17 of 1429)

-
04030101 RCHS RO Hour

04030101 RCH1 RO Hour ‘E ‘
04030101 RCH4 RO Hour

04030101 RCHE RO Hour

04030101 RCH2 RO Hour

04030101 RCH2 RO Hour

!

Selected Data (2 of 1429)
04030101 RCH7 RO Hour
04030101 RCH7 FLOW Day

Dates to Include

Stat  1990/01/01  1390/01/01 1550/01/01
End 200012731 200012/ 2000112/
[ Apply month/day range to each year

[7] Change Time Step To: 1 [Day v] [A\remge/Same V]

111.  Click 'OK'. A graph selection window appears.

r N
i Choose Graphs to Create - E‘@Q

Timeseries

[] Row/Duration

[ Frequency

[] Running Sum

[7] Residual {TS2 - TS1) ftwo datasets needed but 1 datasets sele
[7] Cumulative Difference ffwo datasets needed but 1 datasets se
[7] Scatter (TS2 vs TS1) fwo datasets needed but 1 datasets ssle

[ Muttiple WQ Plots
l Al ” None ] [ Cancel ][ Generate ]

112.  After “Timeseries” is selected, click “Generate” to produce the graph below. The discharge has
been previously defined as cfs (ft3/s) even though the y-axis does not display the units. This figure
can be modified in the same manner as hourly graphs. NOTE: One curve (HOURLY 04030101 RO) is
plotted with the left y-axis (maximum of 1000) and the other curve (DAILY 04030101 FLOW) is
plotted with the right y-axis (maximum of 500), making it appear that the daily average flows are

higher than the hourly flows. To compare the curves, ensure that ranges associated with the two
y-axes are the same.
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113. By making y-axes consistent, changing curve colors, cleaning up labels, and interrogating the
period June 1-30, 1995, the comparison between hourly and daily flows is illustrated below:

a Timeseries Graph Eli
File Edit View Analysis Coordinates Help
100 100
—— HOURLY 04030101 RO
90 —— DAILY 04030101 FLOW 490
80 4 80
3
L]
& T0f 70 £
& (=8
@
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E 50 | -4 50 E
5 o
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= 40F la0 €
5 £
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£ a0 2
]
a

20

10

0
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June 1995 ‘
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A similar example could be constructed for microbial densities, but density fluctuations would be on a
log, not linear, scale. If individual storm events, which could vary hourly, impact exposure levels to
sensitive receptors at recreational areas, then producing daily average values could miss critical peak
exposure events, hence, the reason for using hourly simulations and capturing hourly results.

View Microbial Simulations: Time Series of Microbial Densities at Multiple Locations

Viewing a time series for microbial densities uses the same procedure as that used for discharges.

114.  From the BASINS user interface, choose “Analysis”, then “Graph” from the menu.
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" Analysis | Layer View Bookmarks  Plug-ins

Data Tree
DFLOW
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List
Graph
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e
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Synoptic
Seasonal Attributes
Reclassify Land Use
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Projection Parameters
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Water Quality Criteria 304a

T e
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115.  Under the Constituent section, choose “DQAL” to provides microbial densities in Counts/L at
various reaches. Under Matching Data, choose the reaches corresponding to RCH3 and RCH7, and
note they are in hourly outputs and will appear under Selected Data. Ensure that “Hour” is chosen
under ‘Change Time Step To’, then click ‘Ok’.

F — ™
FEETREE L L e

File  Attributes  Select  Help
Select Attribute Values to Fiter Available Data
[Scena'io V][Loca‘.non v][Conﬂ.tuert V][TrneUri V]
040301010406 1:202 [ FLOW I:I Day
COMPUTED IMP102 GAGE Manth
NLDAS IMP202 GWVS
OBSERVED P:101 HRAD

AT oAne mAna LT

Matching Data (7 of 1429)

04030101 RCHE DQAL Hour
04030101 RCH1 DQAL Hour
04030101 RCH4 D'QAL Hour
04030101 RCHE Hour
04030101 RCH2 Hour

pic0r

Selected Data (2 of 1429)
04030101 RCH3 DQAL Hour
04030101 RCH7 DQAL Hour

Dates to Include

(A ] [ Common |
Start  1990/01/01  1990/01/01 1980/01./01
End 2000/12/31  200012/31 2000/12/31

Apply month/day range to each year

Change Time Step To: 1 [Day v] [.&verage!Sane - I Ok I ’ Cancel
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The definitions of the microbial parameters are:

Parameter

. HSPF-12.2 Manual
Units

(http: fwater.epa.gov/scitech/datait/models/basins/bsnsdocs.cfm)

Microbe-DDOAL-BICDEG

counts/time interval

amount of parent material decayed by process BIODEG

Microbe-DDOAL-GEN

counts)

/time interval

amaount of parent material decayed by process GEN

Microbe-DDOAL-HYDROL

counts/time interval

amount of parent material decayed by process HYDROL

Microbe-DDOAL-OXID

counts/time interval

amount of parent material decayed by process OXID

Microbe-DDOAL-FHOTOL

counts/time interval

amount of parent material decayed by process PHOTOL

Microbe-DDOAL-TOT

counts/time interval

amount of parent material decayed by process TOT

Microbe-DDOAL-VOLAT

counts/time interval

amount of parent material decayed by process K VOLAT

Microbe-DMOAL

counts)L

concentration of "dissclved"” microbe [i.e., microbe in water)

Microbe-1D:OAL

counts/time interval

input of microbe in water column from upstream reach

Microbe-RDOAL counts total storage of microbe inwater column
Microbe-RODOAL counts microbial cutflow quantity
Microbe-RROAL counts microbial storage in reach
Microbe-TIQAL counts total inflow of microbes
Microbe-TROOAL counts total outflow of microbes

Time interval'is hourly in this casze.

116.

A graph selection window will appear. Choose “Timeseries”.
-

Choose Graphs to Create

S=HNECE X

Timeseries
[] Flow/Duration
[7] Frequency
[] Running Sum

[7] Residual {TS2 - TS1) fwo datasets needed but 1 datasets sele
[] Cumulative Difference fwo datasets needed but 1 datasets se
[7] Scatter (TS52 vs T51) fwo datasets needed but 1 datasets sels

[ Muttiple WGQ Plats

| Al

l [ None ]

[

Cancel H Generate l

117.

densities of Counts/L.

= - ——
il Timeseries Graph

File Edit View Analysis Coordinates Help

s e s oa e o .

With “Timeseries” selected, click “Generate”. The following graph is produced with microbial
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118. By changing curve colors, cleaning up labels, changing the range on the y-axis, and converting it

to log scale, microbial densities at reaches 3 and 7 can be compared. NOTE: These are uncalibrated
simulations.

Timeseries Graph
P

- -
File Edit View Analysic (1994)ul23,89088) Help

10,000

—— HOURLY 04030101 DQAL atRCH3
~wpe HOURLY 04030101 DQAL at RCH7

1,000

100

04030101 DQAL

View Tabular Results Associated with Hourly Discharge and Microbial Density Simulations

119. To view tabular results of the time series for hourly discharges and corresponding microbial
densities, using reach 7 (RCH7) as an example, choose "Analysis", then "List" from the BASINS menu.

File M watershed Delineation (M Models  (Mcompute  (MLaunch (M Analysis  Layer View Bookmarks  Plug-ins

L B M DataTree
H -l _ * L
i New Open Prink Settings Symbology | <8 DFLOW

i g
i Add Remove Clear

: 4. - % o | E8  Clmate Assessment Taol

i = s P LI Sa

: pan | In | Ok Extent Previaus i Lst

Legend o | Graph

Lapers | Toolbox M watershed Characterization Reports
EIM L Point Sources andWithdrawals A symoptc

[EIC] Permit Compliance System )
B 5 Observed Data Stations
Westher Station Sites 2006 D
[ Bacteria )
B [ Hydrology
Reach File, W1 D
P
o
&

M seasonal Attributes
i Reclassify Land Use

M Projection Parameters
| STORET Homepage

M Standard Industrial Classification Codss
[0 s Stucy Area Unt Boundaries
[ Accounting Unit Boundaries
Cataloging Urit Boundaries

| Bl water Quality Criteria 304a
=]

i watershed Characterization System (WCS)

B0 L Transportation USGS Surface Waker Statistics (SWSTAT) »

120. Under the Constituent section, scroll down to “R0O”, and select RCH7 with the “Hour” Time Unit.
The results will appear under the “Select Data To Graph” section. Under the Constituent section,
scroll down to “DQAL”, and select RCH7 with the “Hour” Time Unit. Results will appear under the

“Select Data To Graph” section. Click ‘Ok’.
(@ select Data a - s — s |

File Attributes Select Help
Select Altibute Valuesto Fiter Avalable Data

(Seenaro = Location ~ | (Constituent =] [Time Lrit -
04030101 - 102 ~ DEWTMP  Hour

040301010406 1202 L piazinon ] Day

COMPUTED =| IMP102 Er Vo

NLDAS ] mp202 FLOW

OBSERVED _ P _ GAGE

Matehing Data {21 of 1429)

04030101 RCHs DQAL Hour
(if 04030101 RCH3 RO Hour
04030101 RCH3 DQAL Hour
04030101 RCH2 RO Hour
04030101 RCH2 DQAL Hour H
e —————
T A T
040301010406 R5 RO Menth E
Selected Data (2 of 1429)
04030101 RCH7 RO Hour
04030101 RCH7 DQAL Hour

Datesto Inciude

Ca
St 19900101 1390/01/01 1890/01,01
Ed 200071231 200012531 2000/12/31

[7] Apply month/day range to each year

[ Change Tme step To: 1 [Day v [Average/Same  ~ O | [ Cancl
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121. The following appears. Note that the first column (for time) reports in hourly increments, the
second column presents discharges in ft3/s, and the third column presents corresponding microbial
densities in Cells/L (or Counts/L).

ﬂ Timeseries Uﬂ-@élg
File Edit View Analysis Help

History 1 | from 040301010406.wdm | from 040301010406.wdm | (]

Constituent | RO | DGQAL | L4

Id | 148 | 149 |

Min | 0062203 | 0.026511 |

Max | 84297 | 63922 |

Mean | 13798 | 38.035 |

1990/01/01 01:00 129.85 93918 |

1990/01/01 02:00 1754 96.597

1990/01/01 03:00 104.31 9374

1990/01/01 04:00 91.34 90.82

1990/01/01 05:00 79.274 87.995

1990/01/01 06:00 63.398 85.303

1990/01/01 07.00 52,728 22748

1990/01/01 08:00 50.404 80.302

1990/01/01 09:00 43151 77.944

1990/01/01 10:00 36919 75.658

1990/01/01 11:00 31.589 73422

1990/01/01 12.00 27.074 71.226

1990/01/01 13:00 2324 69.083

1990/01/01 14:00 19.982 67.029

1990/01/01 15:00 17.234 £5.049

1990/01/01 16:00 14.92 §3.129

1990/01/01 17:00 12.976 61.287

1990/01/01 18:00 11.342 59.498

1990/01/01 19:00 9.9674 57.769

1990/01/01 20.00 88091 56.104

1990/01/01 21:00 7833 54.501

1990/01/01 22:00 70116 52.968

1990/01/01 23.00 63176 51482

1990/01/01 24:00 57301 50.043

1990/01/02 01:00 52313 48642

1990/01/02 02:00 4.8065 47.291

1990/01/02 03:00 4.4431 45.982

1990/01/02 04:00 41311 4472

1990/01/02 05:00 3.9458 43513

1990/01/02 06:00 3.8904 42.368

1990/01/02 07.00 3235 41248

1990/01/02 08:00 37781 40.161

1990/01/02 09:00 37195 39.098

1990/01/02 10:00 36597 38,032

1990/01/02 11:00 3.5999 36,956

1990/01/02 12.00 35401 3591
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DISCLAIMER

The findings and conclusions in this presentation have not been formally disseminated by the EPA and
should not be construed as representing any Agency determination or policy.
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APPENDIX A
SDMPB-generated HSPF UCI File

1. Go the HSPF folder and open the UCI file with a text editor such as Notepad, WordPad, or TextPad.
TextPad was used in Appendix A.

————— —
< - L] |
@vﬂ TESTA » HSPF ~[ &l £
Ele Edit View Tooks Help
Organize v Includein library v Share with v - 0l @
4 |, SDMPE -
bin
I etc
4 ) TESTA
=] 040301010406, wdrm
| HSPF
] 040301010406 psr
HSPF-PEST
] 040301010406.52g
l i huet2 3
| L 040301010406.ptf
LocalData
] 040301010406.1ch
met
] 040301010406.wsd
NHDPlus
] metwdm
NLCD
pes - i
g items
9 items "7 Computer

2. Looking at the UCI, we see the “MONTH-DATA” blocks for Microbes, and that the HSPF “PERLND”
(i.e., pervious land) sections SEDMNT, PSTEMP, and PQUAL have been activated.

L’ TextPad - C:\Users\gwhelan\iemTechnologies\SDMPB\TESTA\HSPF\040301010406.uci

File Edit Search View Tools Macros Configure Window Help
NeEd B&ELE § BBl 2T DY AR EFE T e o

Find incrementally {1 i [ ] Match case _

| %| 040301010406.uci

)
MONTH-DaT: <o

MONTH-DATA 1
*#*% atmospheric dry deposition fluxes
##% used to input loads from cattle in stream and leaky septics {(counts-day)
¢val-seval-seval-s<(val-s<(wal-s<(val—<val—s«val—rcval—r<val—rival—r(val—r*xx
74186 74186 74186 74186 74186 74186 74186 74186 74186 74186 74186 74186
END MOHTH-DATA 1

MONTH-DATA 2
#%% atmospheric dry deposition fluxes
##% used to input loads from cattle in stream and leaky septics {(counts-day)
¢val-seval-seval-s(val-s(wal-s<val—s<val-s«val-rcval-r<val-rival—r(wal—r*xx
18547 18547 18547 18547 18547 18547 18547 18547 18547 18547 18547 18547
END MONTH-DATA 2

MONTH-DATA 3
##% atmospheric dry deposition fluxes
*%% u=zed to input loads from cattle in stream and leaky septics (countssday)
¢val-seval-seval-s<(val-s<(val-s<(val—r<val—s«val—rcval—r<val—rival—r(val—r*xx
37093 37093 37093 37093 37093 37093 37093 37093 37093 37093 37093 37093
END MONTH-DATA

MONTH-DATA 4
##% atmospheric dry deposition fluxes
*%% uzed to input loads from cattle in stream and leaky septics (counts<day)
¢val-seval-seval-s(val-s<(wal-s<(val—r<val-s«val—rcval-—r<val-rival—r(val—r*xx
55640 55640 55640 55640 55640 55640 55640 55640 55640 55640 55640 55640
END MONTH-DATA 4

MONTH-DATA 5
##% atmospheric dry deposition fluxes
*%% uzed to input loads from cattle in stream and leaky septics (counts<davy)
<val-r<val-scval-r<val-r<wval-s<val—r<val-r<val-rcval-r<val-r<val—>rcval—r=xx
55640 55640 55640 55640 55640 55640 55640 55640 55640 55640 55640 55640
END MONTH-DATA &

HONTH-DATA [
##% atmospheric dry deposition fluxes
*%% uzed to input loads from cattle in stream and leaky septics (counts<davy)
c<val-r<val-r<val-r<val-r<wal-r<wval-r<val-r<val-r<val-r<val-r<val—r<val—r=xx
] 0 0 0 0

a a 1}
END MONTH-DATA 6

HONTH-DATA 7
*%% atmospheric dry deposition fluxes
*%% uzed to input loads from cattle in stream and leaky septics (counts<davy)
c<val-r<val-rcval-r<val-r<val-s<val—r<val-s<val-rcval—r<val-r<val—rcval—r=xx
74186 74196 74186 74186 74186 74186 74186 74186 74186 74186 74186 74186
END MONTH-DATA 7

END MONTH-DATA

PERELND
ACTIVITY
*xx (PLS > Active Sections *ex
*%x% 3w — = ATMP SHOW PWAT SED PST PUG PQAL MSTL PEST NITE PHOS TRAC ==
101 208 1 1 1 1} 1 1} 1 1} 1} 1} 1} 1}
END ACTIVITY

J,

Search Results

q Search Results |; Tool Output
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3. HSPF RCHRES sections HTRCH and GQUAL have been activated.
E TextPad - ChUsers\gwhelan\iemTechnologies\SDMPBEATESTA\HSPR040301010406.uc

File Edit Search View Tools Macros Configure Window Help

DEH BE0E BRI D2 EFE2T DY 4R Fat@ e » .

Find incrementally Il {f Match case _

X 040301010406.uci ﬂ i
0. RCHRES o
ACTIVITY] {} {}
#%% RCHRES Active sections
*x% w — = HYFG ADFG CHFG HTFG SDFG GQFG OXFG NUFG FEFG PHFG
1 7 1 1 i 1 0 1 i 0 0 n
EHD ACTIVITY
PRINT-INFO
=#%% RCHEES Printout level flags
#x# w — = HYDR ADCA CONS HEAT SED GOL OXRY NUTRE FLNE PHCE PIVL FPYVER
1 7 4 4 4 4 4 4 4 4 4 4 1 |
EHDL PRINT-IHFO
BINARY-INFO
=xx RCHRES Binary Output lewel flags
#x# zw — x HYDR ADCA CONS HEAT GSED GOL OXRY NUTR FLNE PHCE PIVL PYR
1 7 4 4 4 4 4 4 4 4 4 4 1 |
EHD BINARY-INFO
GEN-IHNFOD
3% Hamne Hexit= Tnit Svstems Printer
=xx RCHREES t—=erie=z Engl Hetr LEFG
*#X¥ H — X in out
1 Kill=nake Riwver 1 1 1 91 I i 92 Il
2 STREAM 2 1 1 1 91 I il 92 0
3 STREAM 3 1 1 1 91 n i 92 0
4 STREAM 4 1 1 1 91 I i 92 Il
5 STREAM & 1 1 1 91 I i 92 Il
f STREAM & 1 1 1 91 n i 92 0
7 Kill=nake Riwver 1 1 1 91 I a 92 0
EHND GEH-INFO
HYDE-FAEM1
33 3% Flag=s for HYDF =section
»xxRC HEES VC Al A2 A3 ODFVFG for sach =+ ODGTFG for =ach FUNCT for esach
*#%% ¥ — ¥ FGC FG FG FG pozsible =xit *%% pos=ible =Hit pozsible exit
1 7 o1 1 1 4 0 0 0 0 oo o o0 0 1 1 1 1 1
EHND HYDE-PARM1
HYDRE-FAEMZ
*x% RCHREES FTEW FTEU LEN LELTH STCOR ES LBES0
®EXE T — H (miles) (ft) [fta (in)
1 0 1 3.37 39 3.2 0.5 0.0l
2 Il 2 2. 62 43 3.2 0.5 0.o1
3 0 3 3.2 39 3.2 0.5 n.01
4 0 1 3.48 69 3.2 0.5 0.0l
5 Il 5 1.1 39 3.2 0.5 0.o1
f Il f 1.95 3n 3.2 0.5 0.o1
7 0 7 7.04 49 3.2 0.5 0.0l
EHD HYDE-FPAEMZ
HYDE-INIT
¥ Initial conditions for HYDE section
*x*FC HEES VOL CAT Initial walue of COLIND initial waluse of OUTDGT
XX W — X ac—ft for sach pos=ible exit for sach pos=ible exit,.ft3
1 3 4.2 45 4.5 4.5 4.2 2.1 1.2 0.5 1.2 1.8
2 3 4.2 45 4.5 4.5 4.2 2.1 1.2 0.5 1.2 1.8
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4. The microbes are simulated as general quality constituents in the GQUAL section.
@ TextPad - Ch\Users\gwhelan\iemTechnologies\SDMPB\TESTA\HSPRO040301010406.uci

Eile Edit 5Search Miew Tools Macros Configure Window Help
EHEERE {BERIOCEEI2T DV ELHRIECH 0 ue )
Find incrementally Il 1} Match case _
| 040301010406.uci

0.
GO-GEHDATA
*=x% RCHREES NHGQL TEFG PHFG ROFG CDFG SDEG PYEG  LAT
EEE W — K deg
1 7 1 1 2 2 2 2 2 0
END GO-GEHDATA
GO—-AD-FLAGS
XX Atmospheric Deposition Flags
*#x% RCHRES GOUALL GOUALZ GOUALZ GOUAL4 GOUATL GOUALG GOQUALT
*#%¥% w — H <Fr<Cr ¢FrqCr (FrgCr <FrqCr ¢Fr<Cr <FreCr (Fr<Cr
1 2 0 non non non non non non
2 6 0 o o o o o o
3 5 0 o o o o o o
4 30 o o o o o o
5 1 0 o o o o o o
f 4 0 o o o o o o
7 70 o o o o o o
END GO-AD-FLAGS
GO-QATDATA
*=x% RCHREES GOID DOAT COHCID CONY QTYID
*®EE W — H concid
1 "Microbe 100 ORE-T 0.0353 HORG
END GO-QATDATA
GO-0ATFG
*x% RCHRES HDREL OQOXID PHOT VOLT BIOD GEH SDAS
FEXE W — =
1 7 0 ] 0 ] ] 1 ]
EHD GQ-QATFG

Search Results
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5. The EXT TARGETS block specifies which time series are output. Instream hourly time series for flow
(RO) in ft3/s and microbial densities (DQAL) in Cells/L are published for each reach (RCHRES).
E‘ TextPad - CAUsers\gwhelanhiemTechnologies\SDMPB\TESTA\HSPRO040301010406.uci

File Edit 5Search View Tools Macros Configure Window Help
Nl B&RE 4R EEo0 2% 4RI TR e .
Find incrementall Match case _

| = 040301010406 uci

0.
EXT TARGETS {mmmm

<=Volumne-» <-Grpr <—-HMember-:<{——Hult——:Tran <-Volume—: <Member: Tsvs Aggr Amd **x
<Hame > = <{Hame> x =<{—factor-:strg <Name=: ®x <Hame:gf tem =trg strgxxx
PERLND 101 PWATER FPEROC 11 UDM1 102 PERO 1 EHNGL AGGR REPL
PERLND 101 PQUAL POQC WDH1 103 PoQC 1 ENGL AGGE REPL
PERLND 102 PWATER FPEROC UDM1 104 PERO EHGL AGGR REPL
PERLND 102 PQUOAL POQC WDH1 105 POQC ENGL AGGE REFPL
PERIND 103 PWATER FPERO UDM1 106 PERO EHGL AGGR REPL
PERLND 103 PQUOAL FPOQC WDH1 107 POQC ENGL AGGE REFL
PERIND 104 FWATER FERO UDM1 108 PERO ENGL AGGR REPL
PERLND 104 PQUOAL FPOQC WDH1 109 POQC ENGL AGGE REFL
PERLND 105 FWATER FEROD UDH1 110 PERO ENGL AGGR REPL
PERLND 105 PQUOAL POQC WDH1 111 POQC ENGL AGGE REFL
PERLND 106 FWATER FEROD UDH1 112 PERO ENGL AGGR REPL
PERLND 106 PQUOAL POQC WDH1 113 POQC ENGL AGGE REFL
PERLND 107 FPWATER FEROD DML 114 PERQ ENGL AGGR REPL
PERLND 107 PQUAL POQC DML 115 PoQiC ENGL AGGR REPL
PERLND 108 FPWATER FEROQ DML 1164 PERQ ENGL AGGR REPL
PERLND 108 PQUOAL POQC DML 117 POQC ENGL AGGR REPL
IMPLHD 102 IWATER SURO DML 132 SURQ ENGL AGGR REPL
IMPLHD 102 IQUAL SoOQcC DML 133 SoQc ENGL AGGR REPL
PERLND 201 FWATER FEROQ DML 113 PERQ ENGL AGGR REPL
PERLKD 201 PQUAL POQC DML 119 POQC ENGL AGGR REPL
PERLND 202 FWATER FEROD WDM1 120 PERQ EHGL AGGR REPL
FPERLHD 202 FQUAL POQC WDM1 121 POQC ENGL AGGE REFPL
PERLKND 204 FWATER FEROD WDM1 122 PERQ EHGL AGGR REPL
PERLND 204 PQUAL POQC WDM1 123 POQC ENGL AGGE REFPL
PERLND 206 FWATER FEROD WDM1 124 PERQ EHGL AGGR REPL
PERLND 206 PQUAL POQC WDM1 125 POQC ENGL AGGE REFPL
PERLND 207 FWATER FERO WDM1 126 PERO ENGL AGGR REPL
PERLND 207 PQUAL POQC WDM1 127 POQC ENGL AGGE REFPL
PERLKND 208 PWATER PERO DML 128 PERO EHGL AGGR REPL
PERLND 208 PQUAL POQC WDH1 129 POQC ENGL AGGRE REPL
PERLND 205 PWATER FPERO UDM1 130 PERO EHGL AGGR REPL
PERLND 205 PQUAL POQC WDH1 131 PoQC ENGL AGGE REFPL
IMPLRD 202 IWATER SURO UDM1 134 SURO EHGL AGGR REPL
IMPLRD 202 IQUAL SoOQC WDH1 135 S0QC ENGL AGGE REFPL

O e e R
e e e e e e e e e e

HRHRRRPRHRRRHRHRRERHRRERRRRRRRRRRRERR R R R R R R e e e e

RCHRES 5 HYDE RO WDM1 136 RO ENGL AGGRE REPL
RCHRES 5 GOUAL  DOAL WDM1 137 DOQAT ENGL AGGRE REPL
RCHRES 1 HYDE RO 11 WDM1 133 RO ENGL AGGRE REPL
RCHRES 1 GOUAL DAL 11 WDM1 139 DOAT ENGL AGGRE REPL
RCHRES 4 HYDE RO 11 WDM1 140 RO ENGL AGGE REPL
RCHRES 4 GOUAL DOAL 11 WDM1 141 DQAT ENGL AGGE REPL
RCHRES & HYDE RO 11 WDHM1 142 RO ENGL AGGE REPL
RCHRES £ GOUAL  DOAT 11 WDHM1 143 DOQAT ENGL AGGE REPL
RCHRES 3 HYDE RO 11 WDHM1 144 RO ENGL AGGE REPL
RCHRES 3 GOUAL  DOATL 11 WDHM1 145 DOQAT ENGL AGGE REPL
RCHRES 2 HYDE RO 11 WDHM1 146 RO ENGL AGGE REPL
RCHEES 2 GQUAL  DOQAT 11 DML 147 DOAT ENGL AGGE EEFL
RCHEES 7 HYDR RO 11 AVER WDM1 101 FLOW ENGL AGGE EEFL
RCHEES 7 HYDR RO 11 DML 143 RO ENGL AGGE EEFL
RCHEES 7 OGQUAL  DOQAT 11 DML 149 DOAT ENGL AGGR EEFPL

END EXT TARGETS
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APPENDIX B
Typical Map Layers Generated by the SDMPB

This appendix briefly reviews typical map layers captured by the SDMPB. To view them, save the
simulation prior to closing the “Finish Building Project Window”. Regardless of whether SDMPB results
are saved, the BASINS MapWindow project (*.mwprj) and HSPF UCI (*.uci) files will be created and
saved for the watershed analysis. The various map layers can be viewed in BASINS. In this alpha version,
it is not recommended to save the results since saving multiple use cases may result in some dotSpatial
instability in later runs. This issue will be investigated.

Typical map layers generated by the SDMPB are as follows:

1. When finished running the SDMPB, you will see a message similar to the one below.

Frames SDM ﬁ

Finished Building Project
C\Users\gwhelaniemTechnologies\SDMPB\TESTA\TESTA. mwprj

[ Ok | |OpenFolder | | OpeninBASINS |

e —

2. Prior to making a choice, go to the SDMPB menu bar, choose “File”, then “Save”.

@ MProjectBuiider Extensions

' 2 @& ) o a | m) e b

O Qo ’

LS

3. After saving the file, return to the message window and choose “Ok”.

Frames SDM @1

Finished Building Project
C:\Users\gwhelanliemTechnologies\SDMPB\TESTATESTA mwptj

| ok | [OpenFolder | |Openin BASINS |

e =

4. The SDMPB will automatically close. To inspect results of the data downloads, execute the
SDMProjectBuilder (SDMPB) by clicking on the shortcut icon displayed on the computer screen.

ol ifeigeljedeis)
sk
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5. Choose “File”, then “Open”.

@ MProjectBuilder Extensions

.

0.0 2948 ® O » P9 a SIS DAL S

6. Select by double-clicking the *.dspx file in the working folder; here, it would be TESTA.dspx:

4 . sDMPB =] statsgo.shx 10/6/20154:20 PM  SHX File 1KB
» L bin ] statsgoc.dbf 12/12/200312:50 .. DBF File 64 KB
b etc = statsgol dbf 12/12/200312:50 ..  DBF File 168 KB
4 | TESTA @ 10/6/20154:23 PM  DSPX File 159 KB

|| HSPF

- =] TESTA.mwprj 10/6/2015 4:23 PM MWPRI File 25KB

7. The following screen will appear:

SCTLISGLIAARE V. EALNETI hoekfor SHDIRE: | fnre lcted e THGELLARSH - IAEMELTS Sopicnlc feins slchnd

8. A summary of the Map Layers is documented in the Map Layer listing on the left side of the screen
below. By checking certain map layers, we can zoom to the HUC-12 of interest.

@ 0 Project Builder

Fle  SOM Project Bulder

HEIP N W AON R S NCNONER SN RSN i) |

Legend | Tookbax

5 B MspLaes a
= [¥] NHOPA: Flowine (rhdlionine) (nhdfiowdne. sho) Roke Hydtography

= 7] NHDPvz Flowine (ridiowkne) {nhelondne sh) Aok Hydrography

& 7] NHOPAis Wateibody (rhdwaterbody) (nhdwaterbody sho) Roke Hydrog
= ) NHDPu: Catchment Polgons (calchment] (caichment sho) Rl Subé

& 1 NLED 2001 Land Cover (NLCD2001 LandCove] Role Landllse
W
Oa

= NHDPLs Elevation (elev_cm) (elev_cm i) Roke Elevation
W 2o am
B 200
8 NHDPus Catchment Polygons (catchment) (catchment shp) Role Subk

0
& I3 State S (core31 statsgo) (statsgo sho) Roe:Scd
= I State Boundaries (core31 1) (st shp) R State
0
& ) NAWDA Study Avea Uri Boundsres (core31.nawae) (nawaa sho) Ao
= 7 Land Use Index fcore3 hkend) (eradcsho)
= T Moor Roads [ccee31 ards) (hasds shp) Roke Rlosd

= 71 €PA Regon Boundares (ooxed] epa_teg] (epa_teg sho) RoksOtheddc

= I Ecoregions (eved 1) (ccre3) ecares) (ecoreg sh) Roke Otheounda
m v

< >




The map displays only checked Map Layers, arranged in the following order:
e NHDPIlus Flowline (nhdflowline.shp) Role: Hydrograhy (two of them)
e NHDPlus Waterbody (nhdwaterbody) (nhdwaterbody.shp) Role: Hydrography
e NHDPIlus Catchment Polygons (catchment) (catchment.shp) role: SubBasin)

Layers can be interrogated individually by turning various Map Layers “on” and “off” and manipulating
color and opaqueness. For example, the NHDPIlus elevations (in cm) for the area can be viewed below
(color gradation represents elevation gradation):

1 [¥) NHDPIs Watesbody (nhdwaterbody) (nhdwatesbody.shp) RlokeHydrog
) [7] NHDPHus Catchenent Polxgons (catchment) (catchment.shp) Role:Subé

& (1 NLED 2001 Land Cover (NLCD2001 LandCover) Role-LandUse |

&1 (V] NHOPtus Elevation (elev_cm) (elev_cmn t) RoleElevation
W 2s975- 283
[ 239131797
) ) NHOPlus Catchment Polygons (catchment) (catchment shp) Role:SubE
&[] State Sod (core31.statsgo) (statsgo.shp) Role:Sol
&1 [ State Boundaries (core31.41) (stshp) Role:State

&1 7] NAWDA Study Ares Unit Boundaries (core31.nawas) (nawga.sho) Ro

1 ] Land Use Index (core31 hiknd) (likend sho)

The NLCD Land cover which identifies impervious and pervious areas, and cropland, pastureland,
forests, etc. can be presented as seen below. Note the watershed’s opacity is less than unity:

@ SOM Project Builder

& [ NHDPz Waterbody (nhdwstesbody) (nhdwateibody sho) Role Hydiog
5 ) NHDPbss Catchment Poygons (catchment) fcalchiment shp) Role:Subé

V] NLCD 2001 Land Cover (NLCD2001 LandCover) Role Landse

& ) NHDPAs Elevation (elev_cm) (elev_cm ) Role Elevalion

W 29r5- 231

B 23101787
& 5 NHDPas Catchament Pobgons (catchrment) (catchenent shp) Rioke Subk
= I3 State Sof (core31 statsgn (tatsgn o) RokeSol
& 7 State Boundaries (core31 o) (st shp) Roke State
& ) NAWDA Study Area Unt Boundares fcore3] nawaa] [nwaa she) Ro
5 3 Land Use index fcore31 e (ubendesho)

(]
= [0 Major Roads fcore31 ] (hards sho) Roke Road
& I €PA Regon Boundaies (core31 epa,teg) fepa_tep sho) ke OtherBc
& [ Ecoregons (Level Il feored1.ecoreg) (ecoreg shp) Aok Otheoundas

2 I3 Courty Nasmes (core31.criy) (entypt o)

= T County Boundaries (core31.cnty) (cnty stp) Role County

| = >
X: 629297.696951397, Y: 2370806,89065265
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where the meanings of the 2006 NLCD codes are:

NLCD Land Cover Classification Legend

I 11 Open Water

[ 112 Perennial Ice/ Snow

[ 121 Developed, Open Space
77122 Developed, Low Intensity
I 23 Developed, Medium Intensity
I 24 Developed, High Intensity
[[77131 Barren Land (Rock/Sand/Clay)
[ 41 Deciduous Forest

I 42 Evergreen Forest

[ ] 43 Mixed Forest

[ 51 Dwarf Scrub*

[ 152 Shrub/Scrub

[ 171 Grassland/Herbaceous

[ 172 sedge/Herbaceous*

[7173 Lichens*

74 Moss*

[ 181 Pasture/Hay

[ 82 Cultivated Crops

[ 190 Woody Wetlands

[ 95 Emergent Herbaceous Wetlands

* Alaska only

The 12-digit HUC has been subdivided into much smaller subwatersheds which were automatically

determined based on the minimum catchment size and flowline length.
Fhﬂln&

PogiR MA@ OREO e &M

Legend | Toobox

5 & MepLapess 4
= ] NHDPLz Flowine [nhdiionine] (nhdiowine sho) Role Hydiography

= VI NHDPs Flowine (nhdfiowkng) (nhdfiowdine, shp) RokeHydiography.

= V) NHDPas Waterbody [nhdwaterbody) (nhdwaterbody sho) Role Hydrog

= V) NHDPAs Catchenent Pobigons [catchment) (catchment shp) RolSubl

NLCD 2001 Land Cover (NLCD2001 LandCover] RoleLandUse

NHDPis Elevalion (elev._cm) (elev_om ) RoieElevation

W 2e97s- 2838

] 28381 -31.787

NHDPs Catchment Polygons [catchment] (catchment shp] RoleSubk

State Sod (core31.tatsgo) (tatego sh) Roe:Sod
= [ State Boundaries [core31.st) (st sho) Role:State
= Ir;wm Study Avea Urit Boundaries (core31.nawaa) (nawga.shp) o
Lardd Use Index (coes31, hikendk] (udendhc shp)
Mejor Roads [core3] thards) (ihasds sho) RokeRoad

EPA Regon Boundanes (core31.epa_teg) (epa_teg sho] Role OthedBc

Ecoregons (Level Ill] (coee31 ecoreg) (ecoreg sho) Role OtherBounda
m v

< >




APPENDIX C
NLDAS Stations Recorded in the HSPF UCI File

Looking at the UCI, we see two sets of pervious and impervious land types (PERLND and IMPLND,
respectively) corresponding to the two NLDAS locations in use.

RUN
GLOBAL
UCI Created by WinHSPF for 040301010406
START 1980/01/01 Q0:00 END 2000/12/31 24:00
REUN INTERF OUTFT LEVELS 1 0
RESUME 0 RUOM 1 UNITS 1

END GLOBAL

FILES
<FILE> <UN#»**¥<{———-FILE HAME--——————————————————————————————-
—————— >
MESST 24 040301010406.2ech
81 040301010406.0ut
WDM1 25 040301010406 .wdm
WDMZ 26 met.wdm
BINO g2 040301010406 .hbn
END FILES

OPN SEQUENCE

INGEF INDELT 01:00
FPERLND 101
FERIMND 102
FERIMND 103
FERIND 104
FERIND 103
FERIHND 106
PERLND 147
FPERLND 108
IMPLND 102
FPERLND 201
FPERLND 202
FPERLND 204
FPERLND 2048
FPERLND 207
FERIMND 208
FERIMND 205
IMPLND 202
RCHEES 5
RCHEES 1
RCHEES 4
RCHEES =
RCHEES 3
RCHEES 2
RCHEES 7

END IMGEFE

END OFN SEQUENCE
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The external sources (EXT SOURCES) block assigns MET data to each subwatershed (subbasin). Since we
only pull precipitation data from NLDAS, the other met constituents are from a BASINS station that has
the full suite of meteorological data (Green Bay).

|
EXT SOURCES
<-Volume-»> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member—x> *%%

<MName> X <Name> x tem strg<-factor->strg <Name> b4 X <Name> x x *%%
w%% Met Seg H2S94¥1352

WDM2 21 EREC ENGLZERD SAME PERLND 101 108 EXTNL EEEC
WDMZ o PEVT ENGL SAME PERLND 101 108 EXTHL FPETINFE
WDMZ 3 ATEM ENGL SAME PERLND 101 108 EXTNL GATME
WDMZ 14 WIND ENGL SAME PERLND 101 108 EXTNL WINMOV
WDM2 13 S0LER ENGL SAME PERLND 101 108 EXTNL SOLRAD
WDMZ 17 DEWE ENGL SAME PERLND 101 108 EXTHL DTMEG
WDMZ 13 CLOU ENGL SAME PERLND 101 108 EXTNL CLOUD
*k% Met Seqg X283¥152

WDMZ 31 PREC ENGLZEROD SAME PERLND Z01 208 EXTNL FEEC
WDM2 o PEVT ENGL SAME PERLND 201 208 EXTNL EETINE
WDMZ 3 ATEM ENGL SAME PERLND Z01 208 EXTNL GATMFE
WDMZ 14 WIND ENGL SAME PERLND Z01 208 EXTNL WINMOV
WDMZ 13 SOLE ENGL SAME PERLND Z01 208 EXTNL SCQLERAD
WDMZ 17 DEWE ENGL SAME PERLND 201 208 EXTHL DTMEG
WDMZ 13 CLOU ENGL SAME PERLND 201 208 EXTHL CLOUD
*%% Met Seq X2947152

WDMZ 21 PREC ENGLZEROD SAME IMPLND 102 EXTNL FPREC
WDM2 o PEVT ENGL SAME IMPLND 102 EXTHNL EETINE
WDMZ 3 ATEM ENGL SAME IMFLND 102 EXTHNL GATMP
WDMZ 14 WIND ENGL SAME IMPLND 102 EXTNL TWINMOV
WDMZ 13 SOLE ENGL SAME IMPLND 102 EXTNL SOLRBRAD
WDMZ 17 DEWE ENGL SAME IMPLND 102 EXTNL DTMPG
WDM2 13 CLOU ENGL SAME IMPLND 102 EXTHNL CLOUD
*%% Met Seq X2937152

WDMZ 31 EREC ENGLZERO SAME IMPLIND Z0Z2 EXTNL FPREC
WDMZ @ PEVT ENGL SAME IMPLND Z02 EXTNL FPETINFE
WDMZ 3 ATEM ENGL SAME IMPLND Z02 EXTHNL GATMP
WDMZ 14 WIND ENGL SAME IMPLND Z02 EXTNL _ TWIKNMOV
WDMZ 153 S0LE ENGL SAME IMPLND Z02 EXTNL SOLBRAD
WDMZE 17 DEWE ENGL SAME IMPLIND Z02 EXTNL DTMPG
WDM2 13 CLOU ENGL SAME IMPLND Z02 EXTHNL CLOUD
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