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Industry Typical R-Values R  ARCADIS

What is R-Value?

|I] ) < 0.01 Excellent
Rain 1&] volume

inflow R = : 0.01 -0.03 |Good
N Rain volume

0.03 - 0.04 Typical
0.05-0.10 Elevated I&l
0.10 - 0.20 High

Flow

> 0.20 Very Poor Condition

S
Sewage owage

Sewage . .
Seasonal Infiltration

| Besemfileton  Tim

These ranges ignore basin size,

season, and storm variability.

References:
“Rainfall-Derived Infiltration and Inflow (RDII) Analysis and Modeling Guidance.” Office of Water, EPA 833-B-08-001, 2008.
“‘Manual of Practice No. FD-17: Existing Sewer Evaluation and Rehabilitation.” WEF Press, 2010 (3rd Edition).
“‘Determining Total R Values for RDII.” Bentley Systems, Knowledge Base Article KB0016479, 2020.



R-Calculation Inherits Unce

A ARCADIS

[&] volume

R =
Area * (i — abstraction)
I&1I : Total Flow — DWF — (Seasonal inf?)

Area : Sewershed basin area (served portion only?)

[ : Rain depth (storm level, temporal distribution, and spatial
distribution - gauge point, or radar weighted average?)

abstraction :

- Soil water-storage capacity
» Evapotranspiration

Base Infiltration

Sewage

Seasonal Infiltration

Time 5
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Event-Specific R-Value A ARCADIS

4 Stepped Approach to Generating a Single Set of RTK Parameters ... 11

Example - (Model using RTK approach)

Gheith, H.M., "A Stepped Approach to Generating a Single Set of ‘ HT | ;: |
RTK Parameters for Continuous Calibration," Technical | i
Paper - CHI monograph publication no. 18, 2009.

03-Jun  0.0355 = Typical
04'JUII 0.0835 } _Elevated
10-Jun  0.0550
12-Jun  0.1410 :
30 01260 § —High

Date Rtol:al
Median  0.0933
Average 0.1025

} Elevated
to High




Example Study Areas

Hickory Woods
Lewis Center

MidweSt | mmiN

114 basins Vol 7 g

« 13 to 1600 acres

* Pipes age ~ 1979

* |&l volume for one
large event ~ 958
MG

A ARCADIS

* 44 basins
~+ 910 5000 acres
* Pipes age ~ 2001
* |&I volume for one
large event ~ 43 MG
“ « Served area (44

- Served area (114 = baflns) ~ 33,948
basins) ~ 50,970 . Avorns fain ~ 1.4
acres , : Vi age ral '

« Average rain ~ e o R 2 :Arjc o t R: 0.033
5.98 inches A T P pparent k. u.

 ApparentR:0.12 i -

) T J's'af"r_ 5 r‘ |1 || fro (N | | kN EE:_’M: T ' j [ I r||‘ !

Calibrated using . Calibrated using

Groundwater Model i~ Monthly RTK Model
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Midwest: Average R-Value Inflat

! : . A ARCADIS
Basins — Geometric Mean Stabill
R (Summer - Historical Storm) Geometric Mean
0.70 1
® Summer R values n n
0.60 Ryeo = HR;
i=1
> 0.50 -
£ 1
E Focused FM program to track LodR..  — _Z Lod(R:
L 0.0 known |&I problem areas. 08 Rgeo nL 0g(Ry)
£ -
g 0.30 Low R does not eliminate the fact there
= might be pockets of high 1&l areas
i‘ 0.20 . ’ Monitoring large areas dilutes the high
o ® © o |&I condition.

Average = 0.11

> Geomean = 0.07
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Texas: R-value vs Area (44 Be £ ARCADIS

R (Summer - Historical Storm)
0.35

® Summer R Value
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So0.20 The average pipes’ age in the areas >
= 1000 acres is 1985 (41 years old)
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Midwest:; R-Value Winter versus S & ARCADIS

R (Summer Vs Winter - Historical Storm)

Winter R-values consistently exceed Summer R-values
due to high groundwater and low ET effects.

R (RDII/Rain Volume)

somean = 0.13

somean = 0.07

0 200 400 600 800 1000 1200 1400 1600
Area (acres)
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Midwest: Design storm — SCS 1

A ARCADIS

R (RDII/Rain Volume)
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Modified Geometric Mean

A ARCADIS
Relate R-value to the area Midwest R (Winter — DS SCS 6H10Y)
0
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Midwest: Correction for Area A ARCADIS

R (Winter — SCS 6H10Y DS)
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Midwest: SCS Vs Huff DS £ ARCADIS

R (Winter - 6H10Y DS)
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Midwest: Design Storm Ret 3 ARCADIS
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Area-Based Classification Envelofg

Midwest

A ARCADIS
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Conclusion

A ARCADIS

» Why Area-Scaled Geometric Mean Is Necessary:

« Average or median R-value classification is structurally biased.

* Area-Scaled Geometric Mean removes small basins bias for I&l rehab work and
identifies the potential for high pockets of 1&l in large basins.

» Role of H&H Models and Design Storms:

« Continuous calibration ensures consistent |&l representation.
- Seasonal groundwater effect is captured.
* Design storms reduce historical rainfall spatial bias.

» The standard deviation envelopes provide defensible framework for 1&l rehab
prioritization.’
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