-RUN ver

A Step-by-Step Example




Project Identification and Location

Note: This is a hypothetical
example; it does not reference

State Route 13 Widening, Milepost 15.5 ) ez gy (plrelise
TDA 1 to be analyzed in this example
Located west of Olympia, WA

Existing roadway area: 24.8 acres
Proposed roadway area: 31.1 acres (6.3 additional acres)




Incidental Infiltration:
Due to sufficient separation between the

Existi ng treatment base of the media filter drain and the

. . . c seasonal high water table elevation, the
Biofiltration swale (sized for 4.3 acres) edis fiter drains will achieve
approximately 60 percent infiltration on an
annual runoff volume basis.

Proposed treatment

Media filter drain (previously referred to as ecology
embankments) sized for 6.3 new acres.

Existing biofiltration swale remains (sized for 4.3 acres).

Outfall
All runoff in the TDA discharges through a single outfall
(only one subbasin).

The biofiltration swale is not
expected to have substantial

Dete nt| on incidental infiltration.
Detention is planned for this TDA to meet the Highway
Runoff Manual flow control requirements




Receiving Water Information — Chinook Creek

ESA-listed fish species present in the project receiving
water includes Puget Sound Chinook salmon. An analysis
will be performed to evaluate the potential water quality
effects of highway runoff on rearing Chinook salmon in the
months of August and September.

Background water quality data from a site upstream of the
project outfall is available from a previous watershed
assessment effort. The median values for DCu and DZn are
0.002 and 0.003 mg/L, respectively.

Receiving water quality indicators are properly functioning.

Note: This is a hypothetical
example; it does not reference
a real receiving water.



Translating Project Information into HI-RUN

The project information described in slides 2-4 is
summarized in the ESA Stormwater Design Checklist -

which is completed by the project designer and provided to

the project biologist to use for inputs to the HI-RUN model.
The checklist is available on the WSDOT BA Stormwater

Guidance Web page:

http://www.wsdot.wa.gov/Environment/Biology/BA/BAguidance. htm#Stormwater

Inputs for HI-RUN Model End-of-Pipe Loading Subroutine

Baseline (i.e., Pre-Project) Stormwater Facilities

Treatment Levelof | Subbasinl Subbasin? | Subbssin3 | Subbasind | Subbasin’
Endangered Species Act fope . |t taeres) | rea acres) | Aroa tacren) | drsa acrey) | droa taores
2 Basic OR 0%
Stormwater Design Checklist = Phosphorus | 20%
(Checkong) 40%
60%
20%
For Western Washington Enhanced o
20%
40%
60%
20%
None
Infiltration 100%
EMEF
_: sfigigarisn ralates 1o the conownt of cidaneal infllration thar can be axpacted axprassed an a percemiags of anual
[fng incidantal infilrarion can be arsumed anter aveq @ the pow corrasponding to 0%



HI-RUN_2.0_Excel_2007_protected_release.

Page Layout Formulas Data Review View Developer

Paste = = e 40 .00(l| Conditional Format C
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Clipboard : Mig:nment

0 .0

Formatting ~ as Table =~ Sty

@ Security Warning Some active content has been disabled. Options...

Al - Qb

Wiciosoif0ffice Secrjty Optibn R 2 X |
If macros are disabled on your

@ Security Alert - Macros & ActiveX computer, you will not be able to

Macros & ActiveX enter input values or run the HI-RUN

Macros and one or more ActiveX controls have been disabled. This active content might mode/.
contain viruses or other security hazards, Do not enable this content unless you trust
the source of this file.

Warning: It is not possible to determine that this content came from a

o o e erat e peeniess the To enable macros, click the "Options”

More information button on the Security Warning

File Path:  C:'...\mbrennan'\Desktop'HI-RUN_2.0_Excel_2007_protected_release. xlsm banner at the top Of the sheet, Then

(O Help protect me from unknown content {recommended) SeleCt “Enable th’s Content” in the
Microsoft Office Security Options
window.

Open the Trust Center I

tarting HI-RUN

OK |[ Cancel ]:




Run Dilution Model

Highway Runoff Dilution and.Loadi'ng model (HI-RUN) Version 2.0

Sub basin 1 Load Dilution Inputs

. After clicking the options button, the window below will appear. Click on Enable this content.
You will need to this every time you open HI-RUN unless you choose to enable macros by default.

¢ Microsoft Office Security Options

Once you have enabled the macros,
you're ready to start running the
model. Select the “Loading” tab at
the bottom of the screen to start the
End-of-Pipe Loading Subroutine

arting HI-RUN
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Highway Runoff Dilution and Loading model (HI-RUN) Version 2.0 For Excel 2007

Thiz model iz for stormwater anahrsis associated with biological assessmentz, and iz not a design tool.

Run Leading Model Load Inputs Save Inputs Clear TDA Inputs

Data Inputs - End-of-Pipe Loading Subroutine

De=cription: Thiz moedel provides rizk-bazed predictions of stormwater quality at the outfall and Threzhold Dizcharge Arsa (TOA)
zcale. The Highway Runoff Manual provides a therough dizcuzsion of TDA delineation zpecific to tranzportation drainage
zy=temz. The analyziz of water quality concentrationz iz conducted at a 2ubbazin =cale, with ubbazinzg being divizionz of
TDA= that have dizcrete dizcharge pointz in the receiving water. If a TDA haz only one dizcharge point, data need only be
entered under Subbasin 1. The analyziz of pollutant loadings iz done at the TDA =cale onby. VWater quality parameterz analyzed

by thiz tool arg Total Suzpended Solids (TSS), Total Copper (TCu), Dizzolved Copper (DCu), Total Zinc (TZn), and Dizzolved Zinc
(DZn}.

ProjectTD& ID:| SR 13, MP 155 TDAA

Precipitation Timeseries: | Montezano “iewe Redion Map

Enter identifying information about
the project and threshold discharge
area that you are analyzing. Highway
number, milepost, and TDA identifier
are sufficient.

P1l-Project TDA/ID

End-of-Pipe Loading Subroutine




Highway Runoff Dilution and Loading model (HI-RUN) Version 2.0 For Excel 2007

Thiz model iz for stormwater anahrsis associated with biological assessmentz, and iz not a design tool.

Load Inputs Save Inputs Clear TDA Inputs

Run Loading Model

Data Inputs - End-of-Pipe Loading Subroutine

De=cription: Thiz moedel provides rizk-bazed predictions of stormwater quality at the outfall and Threzhold Dizcharge Arsa (TOA)
zcale. The Highway Runoff Manual provides a therough dizcuzsion of TDA delineation zpecific to tranzportation drainage
zy=temz. The analyziz of water quality concentrationz iz conducted at a 2ubbazin =cale, with ubbazinzg being divizionz of
TDA= that have dizcrete dizcharge pointz in the receiving water. If a TDA haz only one dizcharge point, data need only be
entered under Subbasin 1. The analyziz of pollutant loadings iz done at the TDA =cale onby. VWater quality parameterz analyzed
by thiz tool arg Total Suzpended Solids (TSS), Total Copper (TCu), Dizzolved Copper (DCu), Total Zinc (TZn), and Dizzolved Zinc
(OZn}.

ProjectTD& ID:| SR 13, MP 155 TDAA

Precipitation Timeseries: | Montezano - “iewe Redion Map

Select the precipitation time series
associated with your site from the
dropdown menu. If you do not know

which time series is appropriate, click
the "View Region Map” button.

P 2 — Precipitation Time Seri

End-of-Pipe Loading Subroutine




Find the approximate project location on the map (you’ll
probably have to zoom in). If your project is in the Puget
West, Puget East, or Vancouver zones, find the closest

~ isofiuvial line and note the precipitation value associated
with it. If your site lies outside of those zones, you need
only note the zone that it is located in.

Click the "Go Back to Data Input Sheet” button and
select the precipitation time series from the dropdown
menu that corresponds to the zone and precipitation
value (if applicable) from the map (Montesano in this
example).

wtep 2 - Precipitation Time Series¥

End-of-Pipe Loading Subroutine




Highway Runoff Dilution and Loading model (HI-RUN) Version 2.0 For Excel 2007

Thiz model iz for stormwater analysis associated with biological assessments, and iz not a design tool.

Lead Inputs Save Inputs Clear TDUA Inputs

Run Loading Model

list.
22

Select the water
quality parameters you
would like to analyze.
You can select multiple
parameters by using
the Ctrl or Shift keys
while selecting
parameters from the

23

24

e

ep 3 - Water Quality Paramet

Data Inputs - End-of-Pipe Loading Subroutine

Description: Thiz model provides risk-based predictions of stormwater quality at the outfall and Threshold Dischargs Arsa (TDA)
zcale. The Highway Runoff Manual provides a thorough dizcussion of TDA delinsation =pecific to transportation drainage
gyetems. The analysiz of water quality concentrations iz conducted at a subbasin scale, with subbasing being divizions of
TDAz that have dizcrete dizcharge points in the receiving water. If a TDA has enly one dizcharge point, data need only be
entered under Subbaszin 1. The analyziz of pollutant lsadings iz done at the TDA =cale only. Water quality paramsters anahyzed
b this tool are Total Suspended Solidz (TSS), Total Copper (TCu), Dizzobved Copper (OCu}), Total Zinc (TZn), and Dizschred Zinc
{OZn}.

ProjectTDA ||:.;| SRA3, MP 155 TDAA

VWater Quality Parameters

Precipitation Timeseries: ‘ M ontesano

=)

“iesw Region Map |

Month

TSS February

capper - Total ikl HI-RUN won't let you select a

Copper -Dizzolved Rl

Tine: - Tetal EY _l arameter?

oo O June [

finc - Dissolved July If you've already made sure that macros
Sugust are enabled, try switching sheets (click
gif;fjgfer on "Dilution” tab, then back on
Mavember “Loading” tab). You should then be able
Diecember to select a parameter from the list.

End-of-Pipe Loading Subroutine
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| J
Highway Runoff Dilution and Loading model (HI-RUN) Version 2.0 For Excel 2007

This model iz for stormwater analyzsiz azsociated with biological assessments, and iz not a de=sign tool

Clear TDA Inputs

Lead Inputs Save Inputs

Run Leading Model

15

16

17

18

15

20

21

23

24

I

e

Data Inputs - End-of-Pipe Loading Subroutine

Description: Thiz model provides rizk-based predictions of 2termwater qualty at the outfall and Threzhold Discharge Arsa (TDA)
zcale. The Highway Runoff Manual provides a thorough dizcussion of TDA delineation =pecific to transportation drainage
gyetems. The analysiz of water quality concentrations iz conducted at a subbasin scale, with subbasing being divizions of
TDAz that have dizcrete dizcharge points in the receiving water. If a TDA has enly one dizcharge point, data need only be
entered under Subbaszin 1. The analyziz of pollutant Ipadings iz done at the TDA scale only. Water quality paramsters anahyzed
by this tool are Total Suspended Solids (TSS), Total Copper (TCu), Dizselved Copper (OCu}, Total Zinc (TZn), and Dizgohved Zinc

(Dzn. Select the month(s) of interest.
You can select multiple months by
using the Ctrl or Shift keys while
selecting months from the list.

Proje{;ﬂTDA|D:| SRA13, MP 155 TDAA

-

Water Quality Parameters

Precipitation Timeseries: ‘ M ortessno Wiewy R edion Map |

———

NOTE: This selection only affects
the monthly end-of-pipe
concentration results. Select only

Month

TS Efbrfr‘f one month for a faster model run
Copper - Total il unless you are interested in the
Copper -Dizsoled Rl .
Zine - Totel May 1 monthly concentration results .
Zinc - Digzolved June .

July

August

September

Cctober

Movvember HI-RUN won't let you select a month?

December

If you've already made sure that macros are

enabled, try switching sheets (click on “Dilution”
tab, then back on “Loading” tab). You should
then be able to select a month from the list.

P 4 - Months

End-of-Pipe Loading Subroutine




Incidental infiltration is the

estimated portion of annual runoff AIHROND gen QURINERS WD 69

volume that is infiltrated durin Enter impervious drainage area subbasins within a given TDA
the rUnoff treatment process g that is applied in the pre- (areas with different discharge
p ’ project condition. points)

25

o6 TDA Informatiyn - Baseline Conditions /

- & {/ Subbasin Area (acres) ﬂ TDA

Level of Impervious
Inciclental Area
CIETE S Infiltration - 2 - . - [acres)

28 (%)

;g 0 43 Runoff from 4.3 acres of the 43

30 20 project area impervious surface is ]

H Basic 40 treated with a basic treatment 0

32 &0 BMP (as defined in the Highway 0

= 5[:3 Runoff Manual). g

2 20 0

35 Enhanced 40 0

37 &0 0

35 80 0

20 Infiltration BIMP 100 0

40 None Q 0 20.5 20.5

41 Total \ 24.8 0 [ 0 0 24.8
Infiltration BMP indicates \
infiltration ponds, trenches, etc. Runoff from 20.5 acres of the project area
that are designed to infiltrate all or impervious surface is discharged with no
most runoff routed to them. treatment.

End-of-Pipe Loading Subroutine



Enter impervious drainage area,
separated by the kind of runoff
treatment that will be applied in
the post-project condition.

Runoff from 4.3 acres of the
project area impervious surface is
treated with a basic treatment
BMP (as defined in the Highway
Runoff Manual) .

TDA
IL‘E..'E:lnTaI Impervious
nei
Treatment Type Infiltration 5 ( :‘;r,z'::,
(%)
] 43
20 o
Basic A0 ]
60 ]
20 0
1] o
20 ]
Enhanced 40 ]
60 6.3 6.3
a0 0
Infiltration BIMP 100 0
None ] 205 0.5
Total 3.9 2.7

Runoff from 20.5 acres of the project area
impervious surface is discharged with no
treatment.

End-of-Pipe Loading Subroutine

ep 6 - Proposed Conditions

Runoff from 6.3 acres of the project area
impervious surface is treated with an
enhanced treatment BMP (as defined in the
Highway Runoff Manual). This BMP also
infiltrates approximately 60% of the annual
runoff volume.




A B E G H | J f
Highway Runoff Dilution and Loading model (HI-RUN) Version 2.0 For Excel 2007

Thiz model iz for stormwatsr anahziz azzociated with biological azzs=zmentz, and iz not a design tool.

Run Loading Model Load Inputs Save Inputs Clear TDA Inputs

Data Inputs -
De=cription:
zcale. The Hj
zyztems.
TOA= that

-of-Pipe Loading Subroutine

odel provides rizk-bazed predictions of stormweater quality at the outfall and
ay Runoff Manual provides a therough digcussion of TDA delineation =pecific to
nahyziz of water quality concentrationz iz conducted at a subbazin zcale, with 2ub
dizcrete dizcharge pointz in the receiving water. If a TDA has only one dizcharges p
Subbazin 1. The analyziz of pollutant loadingz iz done at the TDA =cale only. VWater gu
€ Total Suzpended Solidz (TSS), Total Copper (TCu), Dizzolved Copper (DCu), Total Zinc

held Dizcharge Area (TOA)
zportation drainage

jn= being divizionz of
data need onby be
parameterz anahyzed
}, and Dizzolved Zinc

ojectTDA ID:| =R 13, MP 155 TDAA

n Timeseries: | Montezano

i

“iew Region Map |

Click this button when your
inputs have been entered.

You can also save your
inputs for future model runs.

ep 7 - Run End-of-Pipe Loadin
broutine

End-of-Pipe Loading Subroutine




p
Microsofiskxcel

The proposed TDA area exceeds the baseline TDA area by 6,.300001 acres {not including infiltration EMP areas).
Do wiou wish o apply detention to the area difference?

Indicate here whether the Note: Detention does not
project will implement affect the annual pollutant
detention to control flows from load estimates in the End-of-
increased impervious area. Pipe Loading Subroutine, but
it does affect the pollutant
concentration results.

P 7 - Run End-of-Pipe Loadi
yroutine

End-of-Pipe Loading Subroutine




-
gonhrminpuRParametens

Cutfall 1D SR A3, MP 155, TDA 1
Fain Gauge: Mortesano

Wigter Quuality Parameters: All

Maonths: Al

TDA Baszeline Conditions TDA Proposed Conditions
Mone Trestment Mone Trestmert
0% - 205 ac 0% - 205 ac

Basic Treatment
0% -43ac

Basic Treatment
0% -4 3 ac

Enhanced Treatment Enhanced Treatment
Enter notes regarding no drainage ares BO% - 6.5 ac
the model run for
documentation in the
Results file.

Click here to run the end-
of-pipe loading subroutine.
You will see the Results file

Totsl Ares: 24.5 ac Totsl &res: 31.1 ac being assembled as the
Detertion Ares: 6.2 ac model runs.
Applied to subbasin 1

Erter Descripkive kext Far simulatian
Case Study #2 - ME| Run Mode

Cancel

P 7 - Run End-of-Pipe Loadin
oroutine

End-of-Pipe Loading Subroutine




r

Save Goncentrationnesalisas

Save in: |@Desktup @'ﬂ|><m'
@ My Recent My Documents Conyers Creek Bank Stabilization Site.kmz F,‘j 2
Documents E MMy Compuker esoplngn.jpg
@ Deskkop gMy Mebwork Places E hecret on Hetrera
- adobe Acrobat 7.0 Standard EHEC-Ras 4.0
ft‘;';’cuments B awtoCaD LT 2007 [a7)Herrera Project Phatas
anogle Earth @HI-RUN}.D_Excel_2DD?J:rntected_reIease1 Jxlsm
E hcqgmputer giTunes @HI—RUN_Z.D_ExceI_ZDD?JJrntected_release.xlsm
DMoziIIa Firefox HI-RUN_2.D_Excel_2IJD?J:rutected_release-saveddown.xls
ﬁ g‘:;cl:n:twnrk ﬁOpenOFFice.org 30 uiTime & Expense
QRnxio Creator Home Ej Microsoft Office Excel 2007
BSkype ﬁﬁﬂicrosu& Cffice PowerPoint 2007
Ewwth E Microsoft Office Word 2007
| adobepatch Montesann_DiIutinn_ResuIts_zﬂ1 1-06-14,xls
IaHerrera Projects QDOT Maonitoring Sike - I-5 Fremont Bridge. kmz
@~$HI—RUN_2.D_ExceI_ZDD?JJrDtected_release.xlsm ﬁPDX Marketing Calendar .ics
E__.‘]N$Puget East 52_Dilution_Results_2011-06-14,xls {52 pdx scan Folder
E3 adobepatch.zip F‘uget East 52_Dilution_Resulks_2011-06-14,xls
o Corert [Eweeky update material
<]
File name:
Save as fyg Al Files (*.*)

I Save |[ Cancel ]

Save your results for your records.

P 7 - Run End-of-Pipe Loadi
oroutine

End-of-Pipe Loading Subroutine
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A
Highway Runoff Dilution and Loading model
End of Pipe Loading Subroutine Report

-RUN]) Version 2.0

This model is For stormwater analysis associated with biologioal assessments, and is not a design toal,

Topst Fummary

Fun Diate/Time: BA4/11 13:43
Cuthall ID: $F: 13, MP 155, TDA 1
Fain Gauge: Montesane
Dieseription: Caze Study 22 - ME

Discharge Areas

Subbazin 1 - Bazeling Conditions - 24.5 acrez
basic treatment - 0% - 4.3 acres
na treatment - 0% infilkration - 205 acres

Subbasin 1 - Froposed Conditions - 311 acres

no treatment - 0% infilkration - 205 acres

Load Analysis

TSS
Load [Ibiyr)

Total Copper Dissolved Copp

Total Zine
Load (Iblyr)

Dissolved Zinc
Load [ibiyr)

Proposed
Maz 1208645
75th Percentile 26787
Median e 1reer | 4E2 47 122 13 k] 28 262 29
26th Percentile | 276 smes | 267 z2e | o om 1€ 16 189 52
Min 163 74 | oo ooes | oo oezz | ome 04 | ooes 0064
P [ezceed) 0.503 0.507 0.52 0.506 0.514
Concentration Analysis
TS5 Total Copper Dissolved Coppd  Total Zine Dissolved Zinc

Subbasin 1 Cone (mgiL) | Conc(mgiL) | Conc(mgiL) | Cone(mgiL) Cone (mgiL)

Baselin Propos] Baselin Propos] Baselin Propos] Baselin Propos] Base posed
Maz 635354 s5098| 0714 0324 [ 0089 0034 | 2068 3 138 1825
76th Percentile | w5123 96396 | o023 ooz [ ooos  oooe | oMz oaes | ome [LEEY
Median 52216 49222 | oo ooz | ooos oood | ooes ooes | ooze 0028
26th Percentile | 27122 26676 | 0008 ooz [ ooz oooz | 005 oodE | oo 0.0%
Min 108 1288 | 0001 0om 0 0 o004 0006 | 0.002 000z
P [ezceed) 042 0483 0504 04738 0498

End-of-Pipe Loading Subroutine

p 8 — Interpreting
ding Subroutine Results

This box summarizes the inputs that
were used.

This box summarizes load statistics

This box summarizes concentration
statistics.

End-of-Pip




30  Load Analysis

El
32
33
34
i)
36
37
38
34
40
41

Subbasin 1

Maz

T5th Percentile
Median

25th Percentile
Min

F [exceed]

Conec [mgil)
Baselin Propos]

Conc [mgil]
Baselin Propos]

Conec [mgil)
Baselin Propos)

Conc [mgil]
Baselin Propos]

T55 Total Copper Dissolved Coppsd Total Zinc Dissolved Zinc
Load [Ib/yr]) Load [Ibiyr] Load [Ibfyr) Load [Ibiyr] Load [Ibiyr]
Baseline*roposeBaseline’roposeBaseline*roposeBaseline’*ropose Baseline Proposed
Mazx 2846930 1208645) 232 163 439 o] o7e 1063 407 E34
75th Percentile | 35733 36737 .03 oz 203 21 43.2 1] 5.8 1€
Median 17630 17EET 462 47 122 13 273 28 LB .3
25th Percentile | 8766 o848 267 28 0.74E 0. 1€ 16 429 6.2
Min 163 74 o.ms n.0za o.o0a n.ozz 0145 0.4 0.049 0.064
P [exceed) 0.503 0.507 052 0_506 0.514
Concentration Analysis
T55 Total Copper Dissolved Coppgd  Total Zine Dissolved Zinc

Cone [mgil)
EBaselin Proposed

£86354  ERI0.G2
05123 96396
G225 40223
riea I6ETE
1086 ]
048

074 0224
002z 0.0z
0014 0.2
0,002 0.002
0.0 0001

0487

[ufi=] 0094
0.00E 0,008
0.004 0004
0002 oooz

1] 1]
0.504

2066 k]
0142 0132
0.0a4 0.0va
008 0.042
0,004 0.00E
0474

122 1825
0.04e 0044
0.0ze 0.025
0.mG 0.0
000z 0,00z

0493

The key data point to note
here is the P(exceed) value

for dissolved zinc load

(0.514).

End-of-Pipe Loading Subroutine

Annual Load statistics: Max,
Min, Median, 25% and 75t
percentiles for proposed and
baseline and P(exceed).

These tables summarize
annual pollutant loads and
concentrations at the project
outfall.

Concentration statistics:
Max, Min, Median, 25% and
75t percentiles for proposed
and baseline and P(exceed).

Dissolved finc
Load [Ibfyr])

ieBaseline Proposed
407 B34
15.8 15

263 2.4
b2
0.064

0514




Dissolved Finc
Load [Ibiyr]

eBaseline Proposed
407 B34
15.2 18
R 2.9
4.84 5.2
0043 0.064
0514

ep 8 — Interpreting End-of-Pip
ading Subroutine Results

End-of-Pipe Loading Subroutine

What does the P(exceed) value mean?

It is the estimated probability that the parameter
(annual load of zinc in the dissolved phase in this
example) will be greater with the proposed project
than in the baseline condition.

If a TDA has a P(exceed) value of 0.5, there is a 50%
probability that the load with the proposed project will
be greater than in the baseline condition(an increase
in pollutant loading) and a 50% probability that it will
be less (a decrease in pollutant loading).

If a TDA has a P(exceed) value < 0.5, there is a
greater chance that pollutant loading will
decrease with the proposed project.

If a TDA has a P(exceed) value > 0.5, there is a
greater chance that pollutant loading will
increase with the proposed project.




Run HI-RUN end-
of-pipe loading
subroutine

Dissolved Zinc P(exceed) = 0.514,
which is greater than 0.45 threshold.
This means that the Receiving Water
Dilution Subroutine must be run.

P(exceed)
value > 0.45?

P(exceed)
value > 0.45?

If P(exceed) < 0.45, refer
to following flow chart to
determine whether the

Receiving Water Dilution
Subroutine must be run.

P(exceed)
value >
0.35?

Compare project contributing
drainage basin area to total
Water quality indicators contributing basin area
show the receiving water Yes upstream of project
is not properly
functioning?

\4

Project water
quality impact Project drainage
likely basin > 10% of
insignificant total basin area?

Run HI-RUN
receiving water
dilution
subroutine

Water quality indicators
show the receiving water
is functioning at risk or
not properly functioning?

Project water
quality impact
ikely insignifican

p 8 — Interpreting End-of-Pig
ading Subroutine Results

End-of-Pipe Loading Subroutine




lution Sub

A Step-by-Step Example




Subbasin Area (acres)

TDA

Level of

S Impervious
nci
Treatment Type Infiltration 1 2 3 4 5 : ;free': ’
(%)
0 42
20
Basic 40
B0
a0
0
20
Enhanced 40
60 6.3
a0
Infiltration BMP 100
Hone o 20.5
Total 3.1 0 0 0 0

Last Revizion Date: May 27, 20171

nning the Receiving Water
ution Subroutine

Receiving Water Dilution Subroutine

To begin running the Receiving Water
Dilution Subroutine, click on the
"Dilution” tab at the bottom of the
sheet




Page Layout Formulas Data Review View Developer
Related to the subbasin columns in
the "Loading” sheet

Paste
- d Format Painter

Highway Runoff Dilution and Loading mA

HI-RUN) Version 2.0 For Excel 2007

Run Dilution Model | Sub basin 1 > Lo ad Dilution Inputs Save Dilution Inputs Clear Inputs

Inputs for Receiving Water Dilution Subroutine

S

Dilution subroutine analysis is only conducted on pollutants that have an established biological effects threshold (dissolved copper and zinc)

i Subbasin 1
Background
Concentration

s gl (mg/L) Enter short description of simulation (optional
10| T55
Rt Copper - Total
2| Zinc - Total
13 Copper -Dissolved 0.002
14 Zing - Dissolved 0.003

15

Enter receiving water background
concentrations for dissolved copper and
dissolved zinc.

Note: the receiving water dilution
subroutine will analyze only dissolved

copper and zinc, regardless of parameters
selected on the "Loading” sheet.

tep 1 - Background
pbhcentrations

Receiving Water Dilution Subroutine




5 Inputs for Receiving Water Dilution Subroutine
7 Dilution subroutine analysis is only conducted on pollutants that have an established biclogical effects threshold (dissolved copper and zinc)
Subbasin 1
Background
Concentration
9 (ma/L) Enter short description of simulation {optional}
10 TS5
11 Copper - Total
12 Zinc - Total
13 Copper -Dissolved 0.002
14 Zinc - Dissolved 0.003
5|
16 January  February  March April May Jung Juby August & ser  October  November December
17 Stream Depth (ft) 158 15
18 Stream Velocity (fps) 053 0.5
19 Channel Width (ft) 10.5 10
20 Slope j 0.o0e 0.004
21 Dizcharge Distance into VWater Body From Nearest Shoreline (ft) 0 0
22

Enter depth, velocity, width, slope (or
channel roughness), for each month of

interest, and the outfall distance from the
bank.

Note: The receiving water dilution
subroutine will analyze all months with
characteristic data entered, NOT the

months selected in the “"Loading” sheet.

ps 2-6 — Receiving Water
aracteristics
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Click "Run Dilution Model” button
when data input is complete.
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Fun dilution madel Far sub basin Sub basin 17

Click to confirm the subbasin to be
analyzed.

.
Micriosoft Excel

The proposed threshald discharge area For subbasin 1 exceeds the baseline by 6.3 acres (nat including infilkration brip area),
Do wou wish o apply detention to the area difference?

Cancel

Indicate here whether the
project will implement

detention to control flows from
increased impervious area.

P 7 — Run Receiving Water
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Fun: 1 of 8 - August Dissolved Copper baseline

Iteration: 1 distance: 100

Flease wait until the runs are finished,

The receiving water dilution subroutine will
conduct multiple iterations for each
combination of baseline/proposed
conditions and parameters.

This window shows progress as the Results
file is generated in the background.

7 — Run Receiving Water
tion Subroutine
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When the analysis is complete, you
will be prompted to save your results.
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19

20 Jan Apr May Jun Jul Aug Sep Oct Nov Dec
21 Depth (ft) 1.55 1.5

22 Velocity (fps) 0.53 0.5

23 Width (ft) 10.5 10

24 Slope 0.004 0.004

25 Discharge Distance (ft) 0 0

26

27

Distance Downstream in feet to Meet Biological Threshold

Baseline <1 <1
Dissolved Coppe

Proposed <1 <1

Baseline 7 13
Dissolved Zinc

Proposed 7 17

“"<1” results indicate nearly
instantaneous dilution to below the
biological effects threshold upon
discharge to the receiving water.

If a result of ">1,000” is
generated, it suggests that
the receiving water does not
have the capacity to dilute
project discharge to below
the biological effects
threshold.

Dissolved zinc results for
September indicate the greatest
distance from the outfall within
which the biological effects
threshold is predicted to be
exceeded.

The lower value under proposed
conditions (17 feet vs. 18 feet)
suggests that the project will
result in slightly reduced impacts
(compared to the baseline
[existing] condition).

ep 8 — Interpreting Receiving
ater Dilution Subroutine Resul

Receiving Water Dilution Subroutine
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What do these results mean for fish?

Copper concentrations are diluted nearly instantaneously to
background levels in both August and September under pre-
and post project conditions.

Project will result in no change
in zinc levels in August <1 <1

Project will result in slight <1 <1
improvement in zinc levels
in September.

Fish within O to 7 feet (August) and

0 to 17 feet (September) of the outfall
could be exposed to zinc concentrations exceeding the
biological threshold.

[hreshold




Considerations for the BA

What species or life stages are potentially present in August and
September?

What habitat is present between 0 and 17 feet of the outfall?
How would fish use habitat in this area during this time of year?

How frequenth are discharges from storm events expected to
occur during these months?

Purpose of the BA
Identify the potential for exposure

Characterize what the exposure will be like and quantify the extent
of exposure (duration, area, frequency, etc.)



