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SEPARegiond N | inking LSPC to WASP

Single LSPC subbasin may encompass multiple WASP segments

Single WASP segment may span several LSPC subbasins

WASP segments also have to capture point source discharges

LSPC subbasins are manually mapped to WASP segments
* Flows
« Boundaries/loads




SEPARegiond N\ \What is a boundary?

Any exchange of water from:
1. Outside model network into the model (e.g., LSPC runoff; point source)

2. Inside model network to the outside (e.g., water withdrawal; outlet)

Stream flow

e (3 N ) I e

Boundaries are designated as Segment #0




“EPARegiond N\ | SPC flow outputs: RO vs. PERO

Harpeth model training 2021

RO, = PERO; R,

j ° LSPC generates two flow types for each subbasin:

« PERO - terrestrial sheetflow for a given subbasin
« acre-in/day

RO — cumulative instream flow
o ftd/s
« Sum of terrestrial sheetflow for that subbasin AND instream flows
from upstream subbasin(s)

Subbasin 1: Use RO flows Subbasin 2: Use PERO flows




Linking LSPC to WASP: RO vs. PERO

« Headwater ROs typically routed to most
upstream WASP segment in that subbasin

« PEROs typically routed to midpoint WASP
segment in that subbasin
« Calibration stations or PS may affect this

« Can use RO instead of PERO if need to merge
two LSPC headwaters
» Too few WASP segments
* Improve model run times
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Processing LSPC output
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LSPC to WASP: Standard .OUT format
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LSPC -- Loading Simulation Program, C++
‘Version 4.1.8-- Mar 21, -2011

Designed-and-maintained -by:
Tetra Tech, Inc.
-18306 -Eaton Place, -Suite 340
-Fairfax, -VA 22030
(703) -385-6000

LSPC outputs an .OUT file for each subbasin

LSPC - MODEL -OUTPUT -FILE
-This output file was created at-10:29:19am on-82/22/2018
-Time interval: 6@ min - Output option: -day

Raw LSPC .OUT files difficult to read due to formatting

PREC precipitation (rain + snow) -volume (in-acre/day)
At 7

-interflow outflow voll§me (in-acre/day)

groundwater outflow vflume (in-acre/day)

total outflow rate vollme (in-acre/day)

stream depth (ft)

-stream-average -depth - (§)

-bed - shear stress  (kg/m

total rate of -outflow flgom RCHRES (cfs)

SOSED sediments load from lan§ (english tons/day)

SSEDOUT1 - suspended sediment-concgnhtration in outflow from the RCHRES (mg/1)

-SSEDOUT2 - suspended - sediment - concefptration-in outflow from the RCHRES - (mg/1)

SSEDOUT3 - suspended - sediment - concefjtration - in outflow from the RCHRES (mg/1)

SSEDOUT - -total suspended solid coficentration in outflow-from- the RCHRES (mg/l1)

POQUAL1 -total flux of QUAL from the PLS_BODS (1b/day)

-POQUAL? - -total  flux of -QUAL - from: the -PLS_TN (1b/day)

-POQUAL3 - -total - flux of -QUAL -from tlle -PLS_TP (1b/day)

CONC1 - -BODS-dissolved -concentratfpn-(average) in RCHRES (mg/1)

~IFWO- -
AGWO
PERO
DEP

- AVDEP -
STAU-
RO

First 6 columns are year, month, day, hour, minutes, and
seconds [blank]

LSPC calibration based on hourly time step, but export daily

CONC2
CONC3
-DOX -
DOXMIN

TN dissolved concentratiol
TP dissolved concentratiol

-dissolved oxygen instream

dissolved oxygen instream

(average) -in RCHRES- (mg/1)
(average) -in RCHRES - (mg/1)
ncentration (mg/1)

nimum concentration (mg/1)

average values when link to WASP

DOXMAX  -dissolved oxygen instream m
DOXAV dissolved oxygen instream al
-BOD- -biochemical -oxygen - demand - i
-TEMP_MIN- - ‘minimum reach temperature
TEMP_MAX - - maximum reach temperature
TEMP reach temperature (degree C)

ximum concentration (mg/1)
erage concentration (mg/l)
tream concentration (mg/1)
degree C)
Ndegree C)

(i.e., standard format)

-WATERSHED_101 -Area:
Date/time

72.446 - (acres)

Values
N

-2000——1—1—9@—@ 000-
-2000——1—2—0—8
-2000——1—3—0—#@
-2000——1—4—0—@
-2000——1—5—@—@
-2000——1—6—0—@
F =T
-2000——1—8—0—@
-2000——1—9—0—@
-2000——1-—10-9—@
2000 1—11—-0—0
-2000——1—12—0—#@
-2000——1—13—0—@
-2000—1-—14-@—@
-2000——1-—15-9—@

1—1¢
-2000——1—17—0—8— ——1.521370326000e+001 -
- —I—T 2] ——3.62231 4000 -
101-2000——1-—19—-0—0— ——1.159139296000e+001 -

101-2000——1—20-0—90— —@ 000-

101- 1—21 —a

H—o0
— ——1.0939377106002+002 -
| ——2.4776602452002+002 -
L9 .
H—o0
H—o
—e
| ——4.346772360000+600 -
I 000
—e
L o ) 000-
| ——2.173386180000e+608 - 2.129358151629-803 -
L 9 000-0. 200-
H—o
—e

.296877978070e-002-
.425846365933e+001 -
.091663053484e+002 -

000-

.348397491311e-001-1.315314271438e+001 -
.3834353644@56+000-1.128098406722e+801 -
.862261979108e+001-3.839008595045e+001 -
.199551897786e+001-3.845094586026e+001 -
.279820439114e+001-1.964862582987e+801 -
.119281756457e+000-9.795634814997+0200 -
.947712702583e+000-4.783940389586e+000 -
.198850310331e-001-2.448332865986e+000 -
.536741268339e-001-2.02907154795424+000 -
.522076123781e-001-9.850027150381e-001 -
.9838304495123e-002-4.107994479144e-001 -
.4351@ 802-2.059608207000e-001 -
.293567769890e-002-3.118488977228e-001 -
.305121816975e-003-1.973944787292e-001 -
.970417037047e-003-8.887241648875e-002 -
.789357185997e-004-4.765108310247e-002 -
.867188574696e-002-2.617687032813e-001-
.568799902460e-001-3.877613583268e+000 -
.920739811316e-002-2.449473918263e+000 -
.209566077161e-001-4.238332774042e+000 -
.838264308645e-002-2.05339975071424+000 -

.360095124329e+001 -
.6922883090952+001 -
.761796118900e+082 -
.044645683812e+081 -
.244683022102e+0801 -
.491491657145e+001 -
.831653092169e+000 -
.267467947019e+000 -
.485139231793e+080-
.1372103274160+000-
.7168249286572-001 -
.3831183876009e-001-
.269139335734e-081-
.826996005462e-001 -
.884283352580e-002 -
.783001882107e-082-
.79751608@8778e-081-
-185999366653e+080 -
.6861359426932+000 -
.359289381758e+000 -
.181782393801e+000 -

.679089248361e+000-
.741841239253e+000-
.097995283982e+001 -
-491636731301e+001 -
.401838812758e+000-
.979277415387e+000-
.256647134659e+600-
-215568123980e+000 -

.524911012529e+000 -
.397192809537e+000 -
-375043314005e+0800 -
.783018678457e+000 -
.6324157697552+00@ -
.1245204684862+000 -
-302922315093e+800 -
.7459120349089e+0800 -
.534468021442e+000-2.373753137711e+000 -
.131925817380e+000- 2. 1482385209442+000 -

3 .2490250897252+000 -
3
5
8
3
3
3
2
2
2
.781729802931e+000- 1. 9470473450492 +000 -
1
1
1
1
1
1
1
1
1
1

.284384907308+000-
-215734318554e+000 -
-688650733377e+000 -
.523425365933e+000 -
.673650007151e+000 -
-099104227700e+000 -
.745307468126e+000 -
-508682306782e+000 -
.3655392686462+000 -
.2375914528372+000 -
-102613582628e+000 -
-901934469235e-081 -
.414261709633e-001 -
.372450384098e-001 -
-923361000875e-001-
.281182996761e-001-
.736353655302e-001 -
.596895892192e-001 -
.064133707390e+000 -
-127389799462e+000 -

.044955122015e+003 -
.117678019320e+003-
.058271838636e+003 -
.723490232381e+004 -
.418287570836e+003 -
.726240477754+003 -
.843327624536e+002 -
-542371937575e+802 -
-857688553027e+002 -
.022973527527e+002-
.387703813488e+002-
.817549944127e+002 -
-417936576681e+002 -
.254328703111e+002-
.240754469687e+002 -
.116359278225e+802 -
-472670339248e+001 -
-867118270964e+002 -
.315733889933e+002-
.669554317926e+002
.914228182533e+002 -

.513929764781e-006 -
.473547590517e-001 -
.764340505676e-001 -
000000000000 +000 -
. 000002000000 +008 -
. 000020000000 +000 -
.000000000000e+000 -
.0000000000008e+000 -
.315387000513e-006 -4.9334087979953e+000 -
.000002000000e+000 - 3.907418578169+000 -

8.324947834132e+000 -
8
1
1
1
1
9
6
a4
3
.00000AA00000e+000 -3.196700174729+000 -
2
1
8
5
2
1
5
6
1
1

.9104297159690+000 -
-207315283128e+001 -
-345548204959e+001 -
.5918193252260+001 -
.365621271898e+001 -
-153294997493e+000 -
-298121653428e+008 -

.325478465347e+000 -
.135679622852e+001 -
.387138322393e+001 -
.686732164448e+001 -
.937187452753e+001 -
.491386540875e+001 -
.187697778866e+001 -
-882828691579e+000 -
.853419974925e+000 -
.935684285046e+000
.2165247821346+000-
.481989218347e+008 -
-615259279988e+000 -
.340011132250e-001-
.950185600305e-001 -
.964181573491e-001 -
-318517698737e-001 -
-617927921181e+008 -
.463575853768e+000 -
.152994399667e+000 -
.608959359411e+008 -

.325146820838e+000 -
.827817158178e+000 -
+024748922853e+001 -
.224117189764e+001 -
.471302373049e+001 -
.754033247765e+001 -
.017467604418e+001 -
.517386792735e+000 -
.978412478068e+000 -
.918018218248e+000 -
.2041344025060+000 -
+471458146630e+000 -
.608695752832e+000 -
.215293525924e-001 -
.740234658315e-001 -
.889363845695e-001 -
.728099368367e-001 -
.263660685943e-001 -
.31005204308%-001 -
.447957065334e+000 -
.921855691174e+000 -

4975573
0095043
.6192025;
.2573975!
.0002291!
.5210410¢
-1204948t
-9698337"
.4965248:
17611214
.6173593!
- 4185868t
.8287126t
46957671
7304684
.6980186.
.4172654:
.8557229:
00604387
6258861
.0494885¢

.239355780510e-0802 -
000

000-

000-0.
000-

.419876789572e+000-1.73471320223%+000 -
.123987318369e+80@-1.559285439171e+000 -
.993392833075e+000-1.479374828696e+000 -
.983025137530e+000- 1.472380416525e+000 -
.8727728787350+000-1.404678953745e+000 -
.712815933555e+808-1.305311831473e+000 -
.817314971459e+000-1.376012803733e+000 -
.036034361529e+000- 1. 5098376686682+000 -
.305226147837e+000-1.6734828783142+000 -
.477896602043e+000-1.774804994534e+000 -

800 -2.46513950. 4000 -
-6047576366192+008 -
.149462962128e-001 -
.6142649931202-001-
-844473209018e-001 -
-378648378145e-001-
-114289570424e-001 -
.1146281462042-001-
.0243346648302+000
-509593490231e+000-

.288710589824e-087 -
. 000022000000 +008 -
. 000020000000 +000 -
.000000000000e+000 -
.884561326373e-003 -
.297923306704e-004 -
.310108780885e-005 -
.00002A000000e+000 -
.000000000000e+000 -

000- 000-

008-0. 000-
.931189984959%e-0882 -
.2308579313866e-0802 -

.574546263167-001-

000-

000- 200-

v
Line: 1/4065 Column: 1

Windows (CRLF) | Tabs: 4 ANSI Open tabs: 1 Zoom: 100%




SEPA Region 4 Linking LSPC to WASP: Subspecies partitioning

Harpeth model training 2021

« LSPC WQ parameters linked into WASP as boundary concentrations

* Nutrients, DO, CBOD, inorganic sediment, and water temperature
* Typically, only output TN and TP from LSPC
* WASP needs NH;, NO,/NO,, OrgN, PO,, and OrgP

« Can partition LSPC TN and TP based on assumptions

« Use ambient monitoring data to calculate subspecies composition of LSPC runoff

« Use WRDB and Excel to calculate subspecies composition



“EPARegiond N\ | inking LSPC to WASP: Unit conversion

Harpeth model training 2021

* Need to convert units when linking LSPC output to WASP

 Units of LSPC flows:

* RO - cubic feet per second
« PERO - acre-in per day
* WASP needs flows in cubic meter per second

 WASP needs concentrations in mg/L and temperature in degree Celsius
« RO concentrations directly reported in LSPC .OUT (mg/L)

« PERO concentrations calculated from LSPC loads (lbs/day) and PERO flows (acre-in per day)



vEPA Regiond N LSPC to WASP: Excel spreadsheet

Harpeth model training 2021

 Excel utility can preprocess LSPC .OUT files for WASP Harpeth WQ_Model 2020-11 > Model Utis

lame

B} LSPC_to_WASP_V3_Harpethxlsm

 Already preconfigured for Harpeth 653 WASP_Segment Ifoaism
* Only need to update ‘Path to LSPC’ filepath argument

Home Insert  Pagelayout  Formulas  Data  Review  View  Help a guer Pivot

U t. I .t . I I
Bad Good Neutral

» Extract parameters required by WASP R rrer o s bl el e e

Clipboard (] Font. Alignment N Styles

e J WRDB Station Name:

. . M » 'WRDB Station Name: StationName.csv  WRDB PCODE: Pcode.csv 'WRDB Data: W5_Conc.csv Path to LSPC E:\Harpeth\LSPC\N 5\
Start Date: 01/01/12  End Datq Select LSPC Output Folder to Process
e Partition TN and TP into subs pecies T e —————
o TN T iNrgen  mg [ ] s P —
T T [T S — e
[Total Phosphorus | [ oon|
ph
:

Fraction

[ os2fpP  [bissolved Inorganic Phosphorus

« Apply appropriate unit conversions - — == ﬂ_m_

Click Here for YouTube Video
. NH3 (PERO] _m_ ;
® Noswo) Jo  nosos  fnwae Jmg | Instructions:
m—_ To watch a video tutorial regarding using this tool and the steps in proc \SP click below to bring up a iTube video.
- Mapping LSPC Output to WASP Click Here for YouTube Video

[PON(EO) —Jo " Toou [eortcultc Organic Nitrogen mgit
SON :Pmo, O [ [ ‘“ Dg o The table on this page will need to be modified to match what you are simulating in LSPC and the nutrient composition of your watershed. The
articulate Organic Nitrogen me/ the table (WASP Variable) represents t P (Eutrophication Module) that you can imy h this tool
pe ok Jumn es

PCoutout
b

« Export WRDB-ready .csv files

> s e Stream Channels. Tt
[sofidr  Tia  lsoubws  [solid(1) o the flow and concentrations that are draining from an individual subbasin to the reach that is
>DHD2 m—

I(eal:h Flow FLOWCMS [low 1
PERO Flow HDWLMs
Water Temperature e Tew | start & End Date

You mustspecify 3 starting and ending date that represents the date range that you w . No u should make sure
your time r LSPC covers this period

Process LSPC to WRDB

Processing Total Nitrogen and Total Phosphorus into Species

hed models that will ultimately linked to WASP simulate Nitrogen and Phosphours as Total. The Nitrogen and
able allows the user to specify the fraction of the Total Nitrogen and/or Phosphorus for each individual
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File Home Insert

Parameter name in
LSPC .OUT file

r-x

a

Page Layout Formulas Data

v YA A

H-|&-A-

Font [F]

WRDB Station Name:

3 ASP

4 |Total Nitrogen (RO)

' WRDB Station Name: StationMame.csv
: Start Date:

01/01/12

| f——
WRDB PCODE: Pcode.csv
End Date:

Review View Help

:’D‘7V

Alignment

25, Wrap Text

Merge & Center ~

Power Pivot

Mumber [F]

ﬁ % Normal

0 . Conditional Formatas| i | Explanatory
$~ 9% 9 .0 i Calculation 1 | expianator
Formatting ~

Bad Good

Table ~

i

WRDB files to be created

i Fill ~

6> Clear ~

12/31/19

— orou

F

WRDB Data: WS_Conc.csv

0.0516

LSPC to WASP: Excel spreadsheet

Acrobat

L

Path to LSPC E:\Harpeth\LSPC\NOPS.V5\

Select LSPC Output Folder to Proce:

WRDB Flows WS_Flow.csv

Column # in LSPC
.OUT file.

Column #1 = First
column after
date/time columns

Position in .QUT file
depends on selected

LSPC export format

WRDB file

19 TN Total Nitrogen mg/L Ammonia
s |Total Nitrogen (PERO) 16 TN Total Nitrogen mg/L NO302 0.676 Nitrate
« |Total Phosphorus [RO) 20 TP Total Phosphorus mg/L 0.273 Dissolved Organic Nitrogen
+ |Total Phosphorus (PERD) 17 TP Total Phosphorus mg/L Particulate Organic Nitrogen
: |BOD1 (RO) 8 BOD-WS Biochemical Oxygen Demand mg/L 1.00
s |BOD1 (PERO) )'15 BOD-WS Biochemical Oxygen Demand mg/L
w |BOD2 (RO) I 0 BOD2 Biochemical Oxygen Demand (2) mg/L Phosphorus Series
# |BOD2 [PERO) / 0 BOD2 Biochemical Oxygen Demand (2) mg/L 1 \ |Disso|\red Inorganic Phosphorus
« |BOD3 [RO) / 0 BOD3 ‘Biothemical Oxygen Demand (3) mg/L ﬁolve{i Organic Phosphorus
= |BOD3 [PERQ 1] BOD3 mical Oxygen Demand (3) mg/L iculate Organic Phosphorus
1_| Dissolyg® Oxygen (RO Only) 21 Do Dissolve mg/L
= |NHFARO) 0 NH3 Ammonia mg/L for YouTube Video
. MH3 (PERO) 0 NH3 Ammonia Ty me/L . .
- 0 NO302 Nitrate mg/L Instructions:
0 NO302 Nitrate To watch a video tutorial regarding using this tool an steps in processiNg LSPC output to WASP click below to bring up a YouTub:
3 T —
0 PON F‘art!cu\a‘te Organ!(‘ N!‘trogen me/L The table is page will need to be modified to match what you simulating in C and the nutrient composition of your watershed. Th
0 PON Particulate Organic Nitrogen mg/L § . . . - . ) R
0 oiF Dissolved Inorganic Phosphoras ma/L first column in t 3 {WAStP.Varl.able].r.epresents the state variables ASP_{EL..ItrCl ication Module) that you can impaort with this tool.
- - The second column (LS tion) identifies the column number (or locatiMg within the C output file that corresponds to the LSPC cutput
0 el Dissolved Inorganic Phosphorus mg/L variable that will be linked to jcated WASP variable. Where a "0" is pro d in this c8mn indicated that no data from LSPC will be
0 DOP Dissolved Organic Phosphorus me/L processed or linked to WASP for that 5 ariable. This spreadsheet tool assum at you afyusing the standard output option for LSPC and
0 Dop Dissolved Organic Phosphorus mg/L the pre-populated LSPC position column is ba that assumption. If a different oMyt option Wused the column number would need to be
o POP Particulate Organic Phosphorus mg/L updated to match the new format. The remaining co are used to provide informatiMgto the Wgter Resource Database (WRDB). WRDB
0 pPoP Particulate Organic Phosphorus mg/L will be used to process the generated files of this tool into a t that can be readily link i his process is also described in the
0 CHLA1 Chlophyll a ug/L YouTube video mentioned abave.
1] CHLAZ2 Chlophyll a ug/L
1] CHLA3 Chlophyll a ug/L The "RO" component of output from LSPC represents the flows and concentratio are associate
14 SOLID-WS Solid (1) mg/ component of the output is associated with the flow and concentrations that are drainin
0 s0LID2 % \ me/L assigned.
0 SOLID3 solid | N mg/L_\
g ELOWCMS Flow S cms \ b simulation result files.
5 FLOWCMS Flow
28 TEMP Water Temperature \ Pa ra meter metadata
d bte range that you will be simulating in WASP. Note: You
Process LSPC to WRDB used to create

Phosphorus Fraction column of this table allows the user to speci

LSPC .OUT files

Subspecies
partitioning of
LSPC TP and TN

Filepath for

If change Pcodes, change
in all 3 places

Will be used in WRDB

d to WASP simulate Nitrogen and Phosphours as Total. The Nitrogen and
y the fraction of the Total Nitrogen and/or Phosphorus for each individual
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LSPC to WASP: LSPC Output tab

File Home Insert Page Layout Formulas Data Review View Help Acrobat Power Pivot
|:| dh Cut Calibri S AN === @ ab, Wrap Text Gen Subbasin metadata:
Paste EE Copy ~ o A - — — | — — | o ’
« | <¥ Format Painter I U~ |H-~ vAY | EEE EE EMegesCenter - $ Used to create WRDB
Clipboard = Font = Alignment & station file
(F:3 M Je
A B C D E G
1 P D i i D ¥ ASP Seg
2 101.out RO LSPCI01RO 138
3 102.0ut RO LSPCI102R0 / 21
4 103.0ut RO LSPC103RO ) / 23
5 104.0ut RO LSPC104R0 P 4 136
] 105.0ut RO LSPCI05R0O 16
7 106.out RO LSPC106RO 19
=} 107.out RO LSPCI107RO 134
] 108.out RO LSPCI08RO 13
10 109.0ut RO LSPC109RO N 14 &
11 110.0ut RO LSPC110RO N 99 \
12| 111.out RO LSPC111RO N 149\
13 7' 112.0ut RO LSPC112RO N 143\
113.0ut RO LSPC113RO0O 98
15 114.0ut RO VPCll-’-'IRG 118
16 115.0ut RO LMIEHCI \ 119
. [L16.0ut Rq . . ..
Filename of Extract RO or PERO Station ID that will be used Receiving WASP segment

subbasin to extract

for that subbasin

to name data in WRDB

for subbasin flow boundary
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File

1
2
3
4
5
6
7
8
9

== =
w N = O

Home

Insert  Page Layout

Formulas

Data

Review

LSPC to WASP: Segment names tab

View  Help  Acrobat

Power Pivot

Calibri - - ~ | General
$-%9 W
Font Alignment F Number

JonesCreek1l

B C
Jonescrecki1
TNODGE358

« Can review LSPC to WASP segment mapping by viewing
‘Segments’ & ‘Flows’ screen
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EPA Region4 N\ LSPC to WASP: Processing workflow

Run LSPC and export .OUT files

Preprocess LSPC .OUT files w/ Excel utility
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Linking LSPC .AIR file to WASP




SEPARegiond N\ Processing weather .AlR files

* Only a single weather station mapped to WASP
« X304Y089 X304Y089 X304Y08
* Hourly time step

* Use .AIR file generated by LSPC plug-in
* Imported into WRDB
« Applied English to metric unit conversion

* WASP requires
« Solar (Harpeth WASP model calculates based on Lat/Long)

« Air temperature Parameter LSPC Units WASP Units | LSPC to WASP conversion
* Dew point Solar Radiation | Langley / hour 11.63

* Wind speed Solar Radiation 0.484583
* Cloud cover Dew Point egF to degC conversion
Air Temperature egF to degC conversion
Wind Speed 0.447
Cloud Cover 0.10
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Questions?
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