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The infiltration BMP tool allows modelers to selecBMP type, channel shape and
BMP facility dimensions, flow control devices, aimdiltration method. Based on the
modeler’s selection, the program generates an H8Pfatted FTABLE. HSPF's Reach
module (RCHRES) is used to represent infiltratiddA®. The specific characteristics of
each BMP are captured by the FTABLE. Unlike storaiy#Ps (e.g., detention basins)
that store runoff from relatively large areas,lirdition BMPs are source control facilities
that capture runoff from small impervious areag.(garking lots or rooftops).

The HSPF BMP tool presented herein is used to desid simulate structural BMPs.
Just like storage BMPs, infiltration BMPs use HSPfeach module (RCHRES). When
designing infiltration BMPs, we recommend the ukMaryland’s unified stormwater
sizing criteria. The unified approach has five $fi@design objectives: meet pollutant
removal goals (WQv), maintain groundwater rechdRyv), reduce channel erosion
(CPv), prevent overbank flooding, and pass extriouels.

The HSPF Web-based BMP modeling tool can be astagatment facility or as the
main treatment facility. Pretreatment is used nyaiolcapture suspended solids before
reaching the treatment facility. The pretreatmeanime treats 25% of the water quality
volume (WQv) whereas the main treatment faciligats 50% of the water quality
volume (WQV). To represent the treatment train 8PH users should build one
FTABLE for the pretreatment and another separa#®BtE for the treatment facility.
Tool users must ensure that the two FTABLES ateelinthrough the SCHEMATIC-
BLOCK of the User Control Input (UCI) file. Overathe BMP facility (pretreatment and
main treatment) is intended to treat 75% of theewgqtiality volume (WQvV) generated
from the contributing impervious area.

Representing most infiltration BMPs in HSPF is iginéforward. However, to build an
FTABLE for some BMPs, i.e. sand filters, may regueveral steps. Although the tool
may be used in many BMP modeling applications, hoaurately one can represent a
particular BMP depends on a user’s skill.

There are several important infiltration BMP rethtepics that are not covered in this
tutorial. For example, this tutorial does not pdevdiscussions on how to delineate small
urban watersheds as well as methods to estimatewsder runoff rates and volumes
using HSPF and other models. The primary desigsiderations for any infiltration

BMP are to ensure that the infiltration BMP hasdhpacity to store the capture volume
and to ensure that the underlying soil can adetudtain the design capture volume
within the permissible drainage time.

A detailed discussion of HSPF BMP tools will be [isitied as a User's Manual Report.
The manual will cover HSPF BMP modeling capab#iti# will specifically address how
HSPF represents and simulates storage, infiltratiod vegetative BMPs.



The steps to follow when sizing infiltration fatiéis are:

1.

wn

N

Estimate the volume of stormwater runoff that thidtration facility must store
and infiltrate. In some cases, the runoff volumeeferred to as water quality
volume (WQvV). Modelers can use Schueler’s simpléhogk(1987), U. S. Soil
Conservation Service TR-55 Hydrologic Analysis mddé886), or HSPF
(Bicknell et al. 2001) to determine the runoff volet generated from an
impervious area.

Select the BMP type for the site.

Estimate storage capacity of the infiltration fagiby selecting the appropriate
BMP dimensions (make sure the facility adequattdyes the runoff capture
volume, as estimated above in Step 1).

Estimate average infiltration rate of the underdysoil using soil textural classes
or field measurements (make sure the selectedratidn rate can sufficiently
drain the storage volume within the allowable ditaime).

Select a flow control device for the infiltratioadility. Modelers can select
underdrain pipes that drain water particularlydoils with low infiltration
capacity and/or overflow devices that safely remager when the facility fills
up (e.g., weirs and riser orifices).

Copy and paste the resulting BMP FTABLE to your HIFCI file.

Run the model to route the pre-development andg®gtlopment runoff
hydrographs through the BMP facility.

A. Infiltration BMPs With Regular Channel Shapes

To become familiar with HSPF infiltration BMP apgations, model users should follow
this step-by-step tutorial.

Step 1 BMP tool users must select one of the seven BB from the pull down menu
(Figure 1). These types have different names, comieshave similar characteristics.
There are two general types of infiltration BMRw4ge that store water above the soil
surface as a ponding reservoir (e.g., infiltratb@asins, rain gardens, etc.) and those that
store water in backfilled underground reservoirg.(e@nfiltration trench and dry well,
etc.). In both types, infiltration rate is conteal by the underlying soil.



Applet Viewer: govlepa/nerlfathens/ftable/FTableApplet.class
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Applet

Select a EMP type fram the menu: Infiltration trench -

Infiltration trench
Infiltration Basin

1/gRain gardenBioretention
WVegetated swale

Diry well

Wetland

Sand filter

RECTANGULAR rTHlP.HGULnR rTRAPEZOIDnL

Infiltration BMP Input Data

Structure geometry:

Maximum Depth (ft): 6.0 [ | This structure contains backfill

Top Width (ft): 36.0 Depth of backfll (ft):

Length (ft): 400.0 Porosity of backfill:
Infiltration rate (inhr): 827
Infiltration Depth (in):
Drain time (hr):

Figure 1. BMP type selection screen.

Step 2 Select a channel shape for the BMP (Figure 28.t0bl suggests a default
channel shape for each BMP type, but users camidee¢he suggestion by clicking on
the shape of their choice.

| RECTANGULAR | TRIANGULAR | TRAPEZOIDAL | PARABOLIC | NATURAL

=360
o

Infiltration BAP |ﬂli Trapezoidal Channel Diagram| |
Structure geometny;
Maximum Depth (ft): f.0 || This structure contains backfill
Top Width (ft): 36.0 Depth of backfill (ft):
Side Slope (H\): 210 Porosity of backfill;
Length {ft): 4000.0 Infiltration rate (inhr):

Figure 2. Channel shape selector.



Step 3 To store the design runoff volume generated froyervious areas, users must
type in channel depth, width, and length for tHdtmation BMP (Figure 2). The final
selected channel dimensions must adequately $tergetsign runoff capture volume.

Step 4 After selecting depth, width, and length chardigiensions, tool users need to

. Calculate FTable
click on to calculate depth-area-storage columns of theB1IEA

(Figure 3). The maximum storage capacity for thdBLE, as shown below, must
always be greater than or equal to the calculagsdyd runoff capture volume. To match
the design runoff capture volume and the maximwrage capacity of the infiltration
BMP, tool users can change the channel dimensiotilstive calculated maximum

storage volume becomes equal to or slightly grehter the design runoff capture
volume for the design storm. For trapezoidal chbehapes, make sure that the top width
is not mistakenly input as the bottom width. Toplthifor trapezoidal channels is equal
to the sum of the bottom width and two times thadpict of the side slope ratio and the
maximum depth (TW = bw + 2.Z.D). Tool users camadd a minimum freeboard to the
maximum depth.

Calculate FTable
l/ Results |/Cum.|r Results |
Right click the grid for more options.
depthif) areafacres) volumeiac-i infiltrationcfs)
00010 00276 0.0000 0.0000 -
01010 0.02a5 nooza 0.0000 A
02010 00294 0.o0s7 0.0000 N
03010 0.0303 n.ooay 0.0000 [ |
04010 00312 not1a 0.0000
0.Aa010 003 no1a0 n.onno
0.RO10 0033 notaz n.onno
0700 00340 006 n.onno
0.ano 00344 noza0 n.onno
04010 003458 00zas n.onno
1.0010 00367 nnazz n.onno
11010 003ry 0n3a4 00000 |
12010 [.038F 00397 nnooo -
Maximum Storage Capacity: 14,404 feet3

Figure 3. Calculated depth-area-storage colurhtised=TABLE.

Step 5 Once channel dimensions that provide the desir@dmum storage capacity are

Show infiltration calculator
selected, users then click - (Figure 4) to determine

infiltration rates for the site. Two options areadable to estimate infiltration rates for the
BMP facility. The first uses the Maryland methodstdect an infiltration rate from a
look-up table (MDE, 1984): it employs soil textulasses to estimate constant
infiltration rate of the underlying soil (Rawls, &ensiek, and Saxton, 1982). The
second option uses the Green-Ampt equation to leadcinfiltration rate from soil
properties.




Show infiltration calculator Show optional control devices

Figure 4. Infiltration method and flow contra\dce selector.

Step 6 Infiltration BMPs use 11 soil textural classeggy(FFe 5). Each class has distinct
soil parameters. Green-Ampt parameter values, asittydraulic conductivity, suction
head, and moisture content were determined frohpsmperties by Rawls, Brakensiek,
and Saxton (1982) and Rawls, Brakensiek, and MilleB3). Tool users need to select
the site’s soil type from the pull down menu (SegpuFe 5).

| Hide infiltration calculator || Show optional control devices

Select Soil Type: (Sand -

Sand

‘@ Maryland Method (Look-up) Loamy Sand
Sand Loam =
| oam

SiHy Loam
Sandy Clay Loam
Clay Loam

Sittv Clav Loam | |

[ ¥

) Green and Ampt Method

Calculate FT able

Figure 5. Soil type selector.

Step 7 Tool users can select the Green-Ampt methodiblich on the

G d Ampt Method . : i i
O =l el | - (Figure 6). The only option available there is @reen-Ampt

method. When using the Green-Ampt method, toolsuserst type in initial water
content and depth of the underlying soil (the thamk input areas). Based on the
selected soil texture, the program automatically fne appropriate Green-Ampt

parameter values for each soil class.




Infitiration BMP Input Data
Structure geometny:
Maximum Depth (ft): 6.0 J [ | This structure contains backfill
Top Witdth {ft); 1360 | Dey bac kil (f);
Length (ft): l4000 | Parosity of backiill:
Infiltration rate (inr): 0.0
Infiltration Depth (in}: i |
Drain time (hr): |
Hide infiltration calculator Show optional control devices
Select Soil Type: iSanr.l |v|
) Maryland Method {(Look-up)
@ Green and Ampt Method |Green and Ampt Method | - |
Fazidual wiater Content Hydraulic Conductivity (emshry Effective Porosity
ooz | 117 | o417 |
Initial Water Content Sustion Head (em) Underlaying Soil Depth (f)
| 485 | [
F'u:-rosi‘g.f_
o437 |
Calculate Infiltration Rate

Calculate FTable

Applet started.

Figure 6. Green-Ampt parameters.

Step 8 Tool users should test if the calculated infilva rate adequately drains the
capture runoff volume within the maximum allowablain time — which, for most
infiltration BMPs, is usually equal to or less théhhours. There are several ways of
testing whether the calculated infiltration rataids the design runoff capture volume
within a specified drain time. With some assumgjane can use Green-Ampt equation
to calculate drain time (Figure 6). Another optisiio run HSPF for several days and
observe when the volume stored in the BMP faciggomes zero.

For soils with low infiltration rates, tool userarcplace an underground pipe to drain
water stored in the BMP facility within the allowealrain time. The tool user can select
the control device option and select an underdrafice. The options presented herein
are used if users have no field measured infiiratlata. If field-measured infiltration
rate data is are available, tool users can sdleditiaryland method and then type in the
measured infiltration rate over the Maryland valuéhe textbox (Figure 6). Make sure
that the units are in inches per hour. As showthéifourth column of Figure 7,



calculated infiltration rates are converted intéuvoetric rates (cfs) by multiplying
infiltration rate by the surface area (bottom and-wertical side areas) of the infiltration
BMP.

| Show infiltration calculator | | Show optional control devices
Calculate FTahle
Results rCupyr Results |
Right click the grid for more options.
depthif) areafacres) volumeiac- infiltration{cfs)

o.ooin 0.3306 0.0003 0.0936 -
01010 0.2306 0.0334 0.0926 1
02010 0.3306 00664 0.0936 W
032010 0.2306 0.099%5 0.0926 |
04010 0.3306 01326 0.0936

0.a010 0.2306 01656 0.0936

06010 0.3306 01987 0.0936

0.rofn 0.2306 02317 0.0936

08010 0.3306 0.2648 0.0936

08010 0.2306 0.2979 0.0936

1.0010 0.3306 0.3309 0.0936

11010 0.2306 0.2640 0.0936 |
1.2010 0.3306 0.3970 [.093F bt

Maximurm Storage Capacity: 86,414 feat”

Figure 7. An FTABLE with an infiltration outflow.

Step 2 To generate an FTABLE with a control device, tosers must select one or more

Showe optional control dewvices |

flow control devices by clicking n] | as shown in

Figure 7.




CONTROL STRUCTURES {optional)

| »

[ Wnotch Weir
ertex Angle (deg):

eir Invert (ft):

30

eir Crest Width (ft):

[_] Sharp Crested Weir (Cipoletti)
eir Invert (ft):

a0

[ | Broad Crested Weir
eir Crest Width {ft):

eir Invert (ft):

an

[ Rectangular Weir
eir Crest Width (ft):

eir Invert (ft):

30

rifice Diameter {ft):

[ Underdrain Orifice
rifice Height (ft):

Riser Orifice
rifice Diameter {ft):

eir Invert (ft):

]

2

4]

Figure 8. Input table for flow control devices (vgeand orifices).

Step 10 As an example, we selected a Riser Orifice awsho Figure 8. Tool users
need to type in the orifice diameter and riser rhteight to calculate an FTABLE with a

riser flow control and then click c| ©alculate FTabie | (Figure 9). Note that infiltration
BMPs show infiltration in the outflow column of ti& ABLE, whereas storage BMPs
show outflow in the same column. The flow contreVites used for the infiltration
BMPs are similar to those used for the storage BbKegpt that their sizes are smaller
than those used for the storage BMPs.

Results | Copy Results |

Right click the grid for more options.

depthif) arealacres) volumelac- shpecstdwricfs) infiltrationdcfs)
0.200000 0330579 0099174 0.0 2. 7867 -
0.400000 0330579 0132231 0.0 2. 7867 —
0500000 0330579 0165289 0.0 2. 7867 =
0.600000 0330579 0198347 0.0 2. 7867 | 4
0.700000 0330579 0.231405 0.0 2. 7867
0.200000 0330579 0264463 0.0 2. 7867
0.900000 0330579 0297521 0.0 2. 7867
1.000000 0330579 0330579 0.0 2. 7867
1.100000 0330579 0363636 31942 2. 7867
1.200000 0330579 0396694 90346 2. 7867
1.300000 0330579 04297452 16.5976 2. 7867
1.400000 0330579 0462810 285537 2. 7867 |
1500000 0230579 04952868 28,7124 2.TAET hal

Figure 9. FTABLE with a control device column.




B. Transferring Calculated FTABLES to HSPF's UCI Flle

Step 11 Now that the program has generated an FTABLE thi¢hdesired channel
dimensions, flow control, and infiltration rateethext step is to transfer the FTABLE to
the HSPF UCI file and to ensure that its formatampatible with the UCI file format.
To transfer the FTABLE to a UCI file, point the nsguanywhere on the output grid
table, right click, and then select “Copy to UGefi(see Figure 10).

Calculate FTable
fResuIts ' CopyResuts |
Right click the grid for more options.
depthif L areaacres) . wilurneac-f - tigerorcs)
0.40 175 047 00 =
050 1.29 nn 1=
060 133 Copy To SpreadSheet i
070 1.36 Copy To UCI File nn
0.80 1.40 0.0
.90 143 Java Applet Window on
1.00 147 1.29 0o |
1.10 141 1.44 [IN1]

Figure 10. FTABLE transfer to HSPF UCI file.

Step 12 After clicking on “Copy to UCI FILE,” the programenerates an FTABLE that
is compatible with the HSPF UCI format (Figure 1T9.copy the FTABLE to a UCI file,
select the entire FTABLE (left mouse click and grdlgen press CTRL+C to export the
file to a UCI file. For UCI file related guidancefer to the section on UCI File
modifications (Step 18).

Calculate FTahle

Results | Copy Results

Select the contents of the text area below and press Ctrl+C to copy.
TRAFEZUTDAL

FTABLE _ID™*
rowws cols ]
Bl 4
depth area  wvolume riserorf =
000 11 000 000
01 114 041 000
0.2 118 023 000
0.3 121 035 000
0.4 1.25 047 000

Figure 11. Exporting FTABLE to HSPF UCI file.

[ »

C. Infiltration BMPs That Use Natural Channels (e.qg, wetlands)

Presently, BASINS/WinHSPF use either of two aut@danethods to generate
FTABLES for a reach cross-section. These are tfeutteand the alternate FTABLE
methods. These automated FTABLE generation methedstended for use in areas
with no surveyed channel cross-section data (Xnyeaches where surveyed channel
cross-section data is available, users can sdlectdtural channel option to generate
FTABLES from surveyed data.
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The natural channel option employs channel crossesedata that is similar to those
obtained using the U.S. Army Corps of EngineersCHEAS model. Just like HEC-

RAS, when entering (X, y) data, x values must atiagrease from the left overbank to
the right overbank (Figure 12). Although the naltefennel program is capable of
generating FTABLES for many irregular channel sisaganay not work for some

channel cross-sections. For example, it does ndt %o divided channels or for

channels with fewer than six data points. In sua$es, users may increase the number of
data points by interpolation, or choose one ofréwilar channel shapes (e.qg.,
trapezoidal) to approximate the natural channel.

fHEETAHGLILAH TRIANGULAR | TRAPEZOIDAL | PARABOLIC | NATURAL
i1 High Point (Left) 2.8 High Point (Right)

1

¥ Y

%343

4 rd

¥5va Lowest Point

Ifigure 12. Schematic diag'jFém of a natural chanmsisesection.

Step 13 To use the natural channel FTABLE option, pregaoss-sectional data (x,y)
data in comma-delimited text format (CSV) by usantgxt editor such as Notepad. The
user must first populate the left-hand side ofitipait grid with channel length and other
input parameters that vary with BMP type. To imgarty) data, point the mouse at the
input grid table and then right click to get “imp&om CSV file” (Figure 13). Also,
users have the option to type data in the inpuétab

Infittration BMP Input Data i= Distancefrom Lef..|Y= Heightfrom Thaby..
Structure geometry: *
Length (f): ll || This structure contains backfil Importfrom Spreadsheet w
Height Increment (ft: 1.0 Import from CSV File
Clear Table

Infiktration rate (inr); Undo Clear Table

Infiltration Depth (in]:

Drain time hr); v

Figure 13. Natural input grid table.

Step 14 An empty Java Applet Window (Figure 14)will appe@o to the input data file
containing the (x, y) data (just a notepad not shbere), select all the (x, y) data, then
copy it.
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& Import Data From C5¥ File

Open your CSY file. i should have a range of two numbers separated by commas.
opy the range of numbers and paste {Ctrl+V) it into the text area below.
lick "Import Data' to place the data into the grid.

Import Data

Java Applet Window
Figure 14. Data import screen.

Step 15 An example data file is shown in Figure 15. Gokbt the empty Java Applet
Window and hit CTRL+V to paste the data into thgopgmApplet Window shown in

Figure 14.



12

< Import Data From CS¥ File |'._||'E|rz|
Open your CSY file. i should have a range of two numbers separated by commas.
opy the range of numbers and paste (Ctrl+V) it into the text area helow.
lick "Import Data' to place the data into the grid.
0,6
3.8
6,4
5,3
12,2

Import Data

Java Applet Window
Figure 15. A Java Applet Window showing importedykdata.

STEP 16 To transfer the pasted data into the natural mblagrid, hit “Import Data” (see
the lower side of Figure 15). Make sure that tha daentered into the grid as shown in
Figure 16.

Infiltration BMP Input Data = Distance from Left..|Y= Heightfrom Thal..
Structure geometry: 0 i -
Length (ft): 400 || This structure contains backfill g i =
Height Increment (ft): 10 Depth of hackfll (ft): g ]
Porosity of hackfill 12 2
Initration rate (inhr} 18 1
Infittration Depth (in); ;18 10
Drain time (hr): 4 7 v
Figure 16. A natural channel showing imported cismstion data points.
STEP 17. Generate an FTABLE by clicking L Calculate Frabie . Figure 17 shows an

FTABLE for a natural channel. The default helghirement is one foot for the natural
channel. To refine the resolution of the FTABLE, the height increment to any number
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from O to 1. The generated FTABLE can be exporteal Y CI following instructions
given in Section B (transferring the calculated BLA to HSPF's UCI File).

Results rCOW Results |
Right click the grid for more options.
depthif) areaacres) valume(ac-fi) shpcstdwricls) infiltration{crs)

[.000aoa 0.000000 0.000000 0.0 0.0000 a
naaoaoa 0.005510 0.000275 0.0 0.0458 |
.200000 po1ma n.o0110z2 0.0 0.09189 T
.300000 0016524 0.0024789 0.0 01378 |
0.400000 00220348 0.004408 0.0 01838

0.a00000 0027548 0.006887 0.0 0.2297

0.600a0a 0.033058 0.009817 0.0 0.2787

0.raoaoa 0.038567 0.01344989 0.0 03116

[.ao0ao00 0.044077 0.017631 0.0 0.3676

0400000 [.044587 0022314 0.0 04135

1.000000 [1.055096 .027548 0.0 [1.4544

1100000 [.06060E 01.033333 05324 05054 |
1200000 [L.0RRT16 [1.034KRA 1A 15513 i

Maximurn Starage Capacity, 42 800 feet3

Figure 17. FTABLE generated for a natural channel.

D. HSPF USER CONTROL INPUT (UCI) FILE MODIFICATIONS
FOR BMP MODELING

STEP 18 To place the generated FTABLE in a UClI file, gseust have an HSPF
project with existing FTABLES. It is wise to savéackup copy of the UCI file before
making any modifications. Select the UCI file taole in the HSPF project, open it with
a text editor, identify the FTABLE to change, thgaste the calculated FTABLE (copied
from the Web-tool) above or below the existing FT4B Give the new FTABLE the
same ID as the FTABLE being replaced. Make suetete or comment out the existing
FTABLE.

*** TRAPEZOIDAL ***
FTABLE _ID***
rows cols rE
61 5
depth area volume outflowl noge***
0.00 1.1 0.00 0.00 0.00
0.1 1.14 0.11 1.24 0.0
0.2 1.18 0.23 3.92 0.00
0.3 1.21 0.35 7.71 .00
0.4 1.25 0.47 12.48 0.00
0.5 1.29 0.6 18.17 0.00
0.6 1.32 0.73 24.73 000.
0.7 1.36 0.86 32.13 000.
0.8 14 1 40.33 0.00
0.9 1.43 1.14 49.34 000.
1 1.47 1.29 59.13 .00
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Figure 18. An FTABLE generated for a trapezoidalratel.

STEP 19 Set the appropriate number of exits in the GER@N\block of the RCHRES
section of the RCHRES module (Figure 19). Note timy Reach 8 has multiple exits in
this example. Also set the Print Flags (not shoerehto 2.0 for the RCHRES section to
allow the model to generate an output for each 8tap. This is important for testing and
evaluation.

GEN-INFO

ol Name Nexits Unit SystemBrinter

*** RCHRES t-seridsngl Metr LKFG

FREX - X in out
3 CIRCULAR PIPE 1 1 1 0 0 0 O
4 CIRCULAR PIPE 1 1 1 0 0 0 O
5 CIRCULAR PIPE 1 1 1 0 0 0 O
6 CIRCULAR PIPE 1 1 1 0 0 0 O
7 CIRCULAR PIPE 1 1 1 0 0 0 O
8 NATURAL 5 11. 1 0 1 0 O
9 CIRCULAR PIPE 1 1 1 0 0 0 O

Figure 19. HSPF input table with a bolded multiga reach.

STEP 2Q Select the exits that have control devices IDIRYPARM1 and type those
whose exit numbers are to be routed downstreanrsidsa select specific flow control
exits by placing the exit numbers (4, 5, 6, 7, &nth the UCI file (Figure 20). Placing
zero in a HYDR-PARML1 column allows HSPF to igndme flow from that particular
exit of the FTABLE.
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HYDR-PARM1
ol Flags for HYDR section
**RC HRES VC Al A2 A3 ODFVFG for each *** ODGTFG@or each FUNCT
for each
*** x -X FG FG FG FG possible exit *** p

(@]
[(9)]
L
&
D
=
—

possible exit

3 0 1 11 4000000000 33333
4 01 1 1 4000000000 33333
5 0 1 11 4000000000 33333
6 01 1 1 4000000000 33333
7 0 1 11 4000000000 33333
8 01 1 1 4567800000 33333
9 0 1 11 4000000000 33333

END HYDR-PARM1
Figure 20. HSPF input table with a bolded multiget reach.

STEP 21 If more than one control device is used, one madify the MASS-LINK
block to allow volume-dependent outflows from mulki exits to be routed downstream
(see bolded row of Figure 20).

MASS-LINK 5
<-Volume-> <-Grp> <-Member-><--Mult-->  <-Targetdls> <-Grp> <-Member-> ***

<Name> <Name> x x<-factor-> <Name> <Name> x x ***

***Reach Transfer of FLOW ***

RCHRES ROFLOW RCHRE INFLOW

RCHRES 8 OFLOW RCHRES INFLOW (multiple exit reach)

END MASS-LINK 5

Figure 21. A MASS-LINK Block with outflows from mtiple exits.

STEP 22 Convert generated FTABLE channel length to naled place it in the “LEN”
Column 1 of HYDR-PARM2. To convert feet to milesultiply feet by 0.000189394
and substitute that number for the one in the ¥ TABLE. Make sure to choose the
correct FTABLE ID Number.

HYDR-PARM2
*** RCHRES FTBW FTBU LEN DELTH STCOR KS DB50
*rEX - X (miles)  (ft) (gt (in)
1 0. 1 28 22 3.2 0.5 0.01

END HYDR-PARM2

Figure 22. HSPF input table showing reach lengtarpater in bold.
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STEP 23 Save the UCI file and run the project with HSRELIf no errors are
generated, users can import the project into WinHBEhey wish to run HSPF this way.

E. BMP Modeling Limitations and Assumptions

The current BMP tool does not support FTABLES faidtiple layers. The maximum
number of layers represented by a single FTABLEwoe an upper layer with ponded
reservoir and a lower layer with a backfilled goihderground reservoir). In cases where
tool users need to use multiple layers, we reconshusig separate FTABLES for
different layers and then linking the FTABLES. Wlrom one layer to another can be
linked using the Schematic and the Mass-Link Blaakhe HSPF model. Methods to
estimate infiltration rates for layered soils mégoabe added to a later release.

Infiltration BMPs are not suitable for sites withw infiltration capacity, high water table
or in areas where the bedrock is too close to tbergl surface.

Some assumption made when developing the tooldeclu

1) The infiltration BMPs use Darcy'’s law, but we assutinat the hydraulic gradient
is equal to one. Note that setting the hydrauladgnt equal to one ignores soil
water pressure and depth of ponding. For infilkaBMPs that store water within
a back-filled soil, the volume of the FTABLE is texéd by multiplying the
calculated channel volume by the soil porosity tbeetop right side of Figure 6).
We assume an instant surface ponding and we ignfiteation during rainfall
events because the BMP filling time is much shdttan the draining time.

2) We assume that infiltration rate occurs on the egesiurface area of the
surrounding soil. We therefore use surface arealtmulate volumetric infiltration
rate, but we do not consider infiltration into veat sidewalls, i.e. rectangular
sides. Ignoring infiltration into vertical sidewsilinakes the infiltration rate
calculation more conservative.
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CONTACT US

If you have questions or would like to report bogsnake suggestions regarding the
web-tool, please contact Yusuf Mohamoudnathamoud.yusuf@epa.godsers may

also contact the authors through the BASINS Lisesemaking sure that the subject line
is “HSPF Web-tools”.

DISCLAIMER

Although this Web-tool has been reviewed by itsaliepers, no warranty, expressed or
implied, is made to the accuracy and functioningheftools and related program
material nor shall the fact of its distribution stitute any such warranty and no
responsibility is assumed by the USEPA in connedir@rewith.



