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Agenda

d Why Siting Tool for Green Infrastructure program?
4 GI Siting Tool on City Level Planning

4 Gl Siting Tool in Design Stage

4 Integrating Siting Tool with H/H Modeling
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Benefits of Green Infrastructures

Runoff Reduction

« Mitigate CSO (EPA and CD driven)
« Mitigate street flooding

* Reduce velocities to protect stream banks
«  Groundwater recharge

Social and Public Health

* Reduce pollution to streams, protect habitat life

* Increase green space, reduce air pollution and urban heat island
* Reduce stress and increase neighborhood interaction

* Increase property values

* New jobs (installation and maintenance)
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Gl Siting Con3|deratlon

 Disruption to public

— Pedestrian walkways, bus
stops, parking spots,
mature tree, etc.

« Surface and subsurface
infrastructure

— Fire hydrants, electric
poles, electric structures,
etc.

— Sewer lines, water pipes,,
gas lines, etc.

© Arcadis 2019
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Oversized Gl Units Example

Larger footprint than needed. Almost no flow is arriving at the site.
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Undersized Gl Unit Example

Placed within meadow area, no street flooding

© Arcadis 2019 7



Finding Good Sites

Comprehensive planning in
advance of the design phase

Minimum disruption to public
activities and utilities requires
evaluation of several factors

Impact of the factors could be
simplified by using the available
wealth of remote sensing and
digital data at the planning level
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The Approach

Narrow number of sites for the design team before
performing field activities

Use digital data to develop a continuum map
ranging from more-favorable to less-favorable sites

Use ArcGIS as a platform to cross the information
and assign a score for each factor
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Agenda

d Why Gl Siting Tool?
4 Gl Siting Tool at City Level Planning

1 Case Study and Tool Approach
1 Analysis Results

d Gl Siting Tool in Design Stage
A Integrating Siting Tool with H/H Modeling
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Background

« Current study with The National
Conservancy in Los Angeles
County, California

* Need for efficient way to identify
areas to prioritize nature-based
solutions
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Tool Design Driving Factors

- Easy to use by diverse users

* Reduces processing and analysis time
- Easy to adjust input parameters

* Flexibility

* Produces output that is easy to translate to decision making
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Tool Analysis

* Public parcels evaluation
* Private parcels evaluation
* Roads evaluation

Public Private Roads
Parcels | Parcels

Volume Capture

Road Slope

AN

- Public parcals [T

Private paresis A e

Parcel elevation

Soil Contamination

LK

v/
v/

ANAN

Soil Infiltration



Tool Interface
* Preprocessing

« Public parcels
evaluation

* Private parcels
evaluation

 Roads evaluation

© Arcadis 2019
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5 Gl Bezluation and Priaritization

[ Use Subwatershed fe insiead of Delnadion [oosonal)
ey o use subvwatershed (oobonal)

| AKhaled\ PROBONOL_ARGE_MRC_LA river\ToalyGl_Tool_KalMerting wark, OUTPLTYUSEFOLDERY AT shp

|:| Weme pubwalesheds with adace oslels dopliona)
Harosls

| Samtz_Anita_parcels_updated

[ Priwsle and public pace shapetkes ae ready (aoionall
Landuze {opbonal)

| Samtz_Anit2 Landuse updated
DEM

|=untad!n12
Refample Size (optional)

PaL

[ arta_Anita_CatchBasin
PaL distamos a

Achust PO elevarton by (ootional)

PBcads (opSonal)

H

B

|z2nte_snits_Roads Clesned
Adust Road Sevations Dot use if good DEM data is avalabie) (optional)

Road Center ine (optonal)

|Eantn_-!-ml,a_Hmads._'i.entmlnnes_nhuud_(.luaned
syt canter lire slevatiors by (optonal

Imtersecton Adjustment (opbona

Bulcings (opboral}

g

3

[Zamts_&nits Duildings

[T Tum uitdiengs 1o sbelacks loplional)

E Dont Spi buldings: between nunoll calchments jopbional)
Parlang Lots (opbonal)

| Samtz_Anita_Parkinglots

|:| Fun soreening process for publc pacels

|

||

Gl Evaluation and Prioritization

Script to evaluate, locate and pnoritize opportunities within study arsa
based aon pradafined critaria

After Completing the analysis, score calibration will be dene and
introduced scores might be adjusted.

Ecores for the whole study area will be normalized from 0 to 100 then will
e divided into 5 categories (Dest, very good, Good, better to avoid, not
suiable) based an the scone

Magative scores will ke used with factors that has major effect on how the
BMF may peform ke streed slopes. negatwe scores should be enough
to lower eveluation to lower category.

Cutaff maximum area estimation: Most of the used meatncs are aea

proportional. To avoid screening results deviation bacausa of one or two

lacations with huge area caomgesed Lo the mest of the study area, a culall
velue eguivalent 1o the Slthpercentile of the areas will be used. All areas
abova the maximum area will gel tha maximum score

Minimum area: the usad mnimum aras represents tha minimum area
required for a BMP. The mimmuwm area will vary based on the bype ol
scneening. Public parcels and nonresidential EMPs ars gssumsad 1o be
muorg like @ regional BMP while privale resadential parcels are with smaller
foctprnt. As initial #ssumption we will us 0002 ac.




reprocessing

Parcels ownership (public
and private parcels)

Subwatershed delineation
Flow accumulation raster

Flow accumulation raster per
subwatershed
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5" Gl Evaluation and Prioritization

Use Subwatershed file instead of Delineation {optional)

Ready to use subwatershed (optional)

I C\Khaled\PROBONOL_ARG2_NRC_LA_river\Tool\Gl_Tool_KA\Meeting_work\QUTPUT\USEFOLDER\RC .shp

[ Merge subwatersheds with adiacent outlets {optional)

Parcels

RN =]

| Santa_Anita_parcels_updated
Private and public parcel shapefiles are ready {optional)

Landuse {optional)

| Santa_Anita_Landuse_updated
DEM

I santadem?2

I ReSample Size (optional)

5 Feet

POI

| Santa_Anita_CatchBasin

POI snaping distance (optional)

17| |Feet

Adjust POI elevation by {optional)

0] |Feet

Roads (optional)

I Santa_Anita_Roads_Cleaned

I Adjust Road Elevations (Don't use if good DEM data is available) (optional)

1 Feet

Road Center line (optional)

I I Santa_Anita_Roads_Centerlines_cliped_Cleaned

Adijust center line elevations by (optional)

0 | Feet

0 | Feet

I Intersection Adjustment (optional)

Buildings {optional)

| Santa_Anita_Buildings
[ Tum buildings to obstacles (optional)

Dont Split buildings between runoff catchments (optional)

Parking Lots (optional)

I Santa_Anita_ParkinglLots

r I ] I | |
Run screening process for public parcels

~

L.
[
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Sub-Watershed Delineation

* |nputs
» Topology (DEM)

* Point of interest
(Storm inlets)

« Road shapefile

+ Street centerline
 Building shapefile
» Parking lots

« Other user inputs

© Arcadis 2019
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* Most time consuming if done
by hand

* The tool delineate to the
storm inlet level, or any point
of interest layer defined by
the user

« Some cleaning at the
boundary might be needed,
but this step reduces
engineering time by 80%

Gravhymaing
NaturalDrainags
OpenChann el

© Arcadis 2019
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L] Fur moreening peocess for publc parcels
I . P v S (bl Paroch) (optenad)

Public Parcel Screening Factors [ ——=1=+

r-:emm pmre {Publc Parcels) foptionsl)

?MﬂFmaer {Pubkc Parcais) foptonall

*  Volume capture r—l
* Road slope

« Parcel elevation IW%M

- Soil contamination e —

* Soil infiltration e —————————

M, Pacel Elevaton Goone [Pyl Paross) (opbonasl)
| 10 ]

Min. Parcel BlesSion Score  {Publc Parceis) {opbonal) |
lo

e Tocon Dores Publc Porosks) (oplomsal)

[Lequetaction_zones =] &2
[ Exctude 2l L il Lol Fone i 5 3. Theat cptsonn will b applied to o Enabled sore

I EtMMMMEMM

-15 ]
Sovre outmcle Licusfecion comes Ear
| o |

Soil Contaminanon (That Factor vl be appied t 88 Enabled soresring Leveis) (Public Parceis) [opbonal)
[DRP_SiGMIFICANT_ECOLOGICAL_AREAS =] &

Sinil Hycirodougs Groaa (Thast opion will be spoled to sl Enshisd soresning Leyveis) Fublc Barceie) (opionad]
[ Seritu_marnple =] [g=
IEFI_WLMMM

[s |
HEG & meorw {Puible Parcsls) {opbonal)

lo ]
HEC D Score (Pubdc Parncels) (eptonal)
| =

'wmq-ﬂwmnwmmmmwulnmmm Lt (Pushic Pasrosde) {npboeusd)
[ =1
Wisemr Chasiity Max. Score ([Public Parceis)
ial

© Arcadis 2019 I oo sty Min. Seore (Pubshe Parceis] (st
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Volume Capture

* |Input Layers
° B u i Id i n g S i'~'1ir1. Pervious Area (Public Parcels) (optional) T - -

Cutoff Pervious Area Percentile (Public Parcels) (optional)

 Parking lots E |

Min Pervious aera score (Public Parcels) (optional)

..3" G| Evaluation and Prioritization

] Run screening process for public parcels

| 1]
° RO a d S i'~'13x Pervious area score (Public Parcels) (optional) |
5
PY S u b_Wate rS h ed S iﬂ'ater quantity Min. Impervious area (Public Parcels) (optional) — - v
. . . Cutoff Impervious Area Percentile (Public Parcels) (optional)
* Points of interest (storm inlets) E |
Min. Impervious area score (Public Parcels) (optional) |
1

« Sub-watershed flow |

Max. Impervious area score (Public Parcels) (optional)
' 15
accumulation raster L . _ |
Provide prepared flow accumulation per subcatchment (optional)
I Ch\Khaled\PROBOMOL_ARGZ_MRC_LA_river\ToolGI_Tool_KA\Meeting_work\OUTP UT"aU!;I E-

e P u b I IC pa rce I S inl'u'ater Volume Search Cirde (Public Parcels) (optional)

15 Feet e
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Volume Capture

* Available area

* Impervious area in the
watershed.

 Parcel proximity to the
watershed outlet

Parcel 1 I
Parcel 2 1B

Parcel 3 BB

© Arcadis 2019
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Volume Capture

Total score = a + b*c

a: Available Area Score

b: Sub-watershed Water Volume
Score.

c: % of subwatershed runoff that
can be captured by the parcel

gend
o Sant_Anta_CarnBasin

Total
score

Grasitymains

Parcel 1 4/5 15/15 85% 16.75
Parcel2 4/5 4/15 100% g |

I
Parcel 3 4/5 15/15 35% 9925 Parcel 1
B Parcel2

© Arcadis 2019 - PaI’CG| 3




Road Slope

* Input Layers
* Public parcels
* Road shapefile

© Arcadis 2019

DEM
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Water Volume Search Cirde (Public Parcels) (optional)

Max Road Slope (Public Parcels)(%%) {optional)

st Road Slope <= (Public Parcels) (%) {optional)

%. Road Slope Score (Public Parcels) {optional)
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-15

- Best. Elevation Difference between the Parcel and The Adjacent Road (Public Parcels) (optional)
Parcel Elevation | 1) s

IMa:-r. Elevation Difference between the Parcel and The Adjacent Road (Public Parcels) (optional)
° |In o ut L aye rs .pqxacel uaﬁon Score {Puic parcek) al}
- Public parcels | A=58L
* Road shapefile
- Street Centerline

4| Feet v|

= &l

eening Levels. (Public Pan

- DEM

@ Banta_Anita_CatchBasin
- =
. 'Ft[:

Public_parcals

© Arcadis 2019
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Contaminated Soills

* Input Layers
* Public parcels
« Contaminated Soils.

Jl_—_—_—_—_—_—_—_—_—_—_—_—-

Liquefaction Zones (Public Parcels) (optional)

I Liquefaction_zones

[] Exclude all Locations within Liquifaction Zone from Screening. That option will be applied to all Enabled s

| -15

Score outside Liquifaction zones (Public Parcels) (optional)
| 10

I Score within Liguifaction Zones (Public Parcels) (optional)

Soil Contamination (That Factar will be applied to all Enabled screening Levels) (Public Parcels) (optional)

ra— T L L m gy I R S PR i
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=] &8 ]
Sol Hydrolagic Grotp (That option wil be applied to 3l Enabled screening Levels) (Public Parcels) (aptional)
I Soils_sample LI

Soil Infiltration

* Input Layers
* Public parcels

HSG A or B score  (Public Parcels) (optional)
E | |

H5G C score  (Public Parcels) (optional)
|0 |

« Soil layer (HSG)

Public_parcels
<all ether valuess |

© Arcadis 2019
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Private Parcel Screenin
- Screening Factors e ——— |

Run screening process for private parcels.

[ Evaluate residential and nonresidential private parcels separately {optional)

() VO I u m e C a ptu re Min. Pervious Area (Private Parcels) (optional) 1 oa .

Cutoff Pervious Area Percentile (Private Parcels) (%) (optional) l
L] L] L] 90
) S O I I ‘ O n ta m I n atlo n Min Pervious area score (Private Parcels) (optional)
[ 1
I Max Pervious area score (Private Parcels) (optional)
L] L] L] 5
) S O I I I n fl Itratlo n Water quantity Min. Impervious area (Private Parcels) (optional)
. 0.002| |Acres v!

IWater uantity cutoff Impervious area percentile (Private Parcels) (%) (optional)
Min. Impervious area score (Private Parcels) {optional)

1
I Max. Impervious area score (Private Parcels) (optional)
15

Score Inside Liquifaction Zones (Private Parcels) {optional)

I Score outside Liguifaction Zones (Private Parcels) (optional)
10
HSG A or B Score (Private Parcels) (optional)
5
HSG C Score (Private Parcels) (optional)
a

I HSG D Score (Private Parcels) (optional)
-5

Water Quality Max. Score (Private Parcels) (optional)
10

Run analysis for ROW

Min. Road Width {optional)
[

RT3 R P

Cancel Environments... << Hide Help




Road Screening

» Screening Factors
* Volume capture
* Road slope
*  Soil contamination
« Soil infiltration

© Arcadis 2019
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P P - o o . . . -

Im.mwmw

5| |Feet

Max, Water Score (ROW) (optional)

Iimhmmm

I?ﬁmhﬂ,ﬂmmw
(10

10

I HSG A o B (ROW) (optional)
5

HSG C (ROW)

I F:Gﬂiﬂmﬂ{mﬁuﬂﬂ

5
I Water Quality Max Score (ROW) (optional)
10

Iwmmmmmm
0

| DT Sr [l e RSN ST —

I I S S S S S
lﬁmﬁuﬁd%

(] Run Biodiversity Analyss (optional)
Final Map Study Uit (optonal)
=R
K Cancel | Emvironments... | | << Hide Help

s
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Agenda

d Why Gl Siting Tool?
4 Gl Siting Tool at City Level

d Case Study and Tool Approach
1 Analysis Results

d Gl Siting Tool in Design Stage
A Integrating Siting Tool with H/H Modeling
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Processing Time

* Analysis for more than
64,000 ac was done in
24 minutes

A ARCADIS

Gl Evaluation and Prioritization

Completed

[ close this dialog when completed successfully

Close

<< Details

Private Parcels Total score normalization
-12.985839963
35
Private Parcel Screening Completed...
Starting Road Screening Process
Calculating average road width
47
Split Roads using street centerline layer
1- Water guantity (Roads)
Getting Maximum Pixel walue for sach Road segment
321
2— BRoad Slope evaluation

3- Road Liguefaction screening

4-Excluding contaminated =sites

5-50il1 type evaluation (Priwvate Parcels)

— Ignoring locations with missing so0il information

Final Roads analysis score......
Roads Total score normalization
-35
40
Roads Screening has Conmpleted !!
Starting averaging water guality and gquantity sScores per each study unitc
Dissolwving scores per Study unit
Adding up scores
Puklic parcels...
Private parcels... — - oy
Roads. .. - —y
Completed script GI—EVEI]fiDD—PIiDIiEiZEItiDn. .. \
Succeeded at Fri Mar 29710:19:02 2019 (Elapsed Time: 24 minutes 45 second?

~—————

Design & Consudtancy
Faar mertural snad
huilt assets



Public Parcels Screening Results

Identify

Identify from: I <Top-most layer=>

= Total scoring

Location: -8,5600,018.490 673,096,944 Feet

Field Value
FID 244
Shape Polygon
Pub_ID Par_322

WQperv_scor 4,94514
MAX_WQV_sc 15
PP_WQ5Scr 19.94514
Pub_slpScr 10
PubElv_Scr 10
Lau_5Ser 10
Conmnt_ S O

soil_scr 5
Pub_total 34.94514
Total_Mor 0.999364

© Arcadis 2019

Total scering

Total_Nor

B o.co-0.20

021-040 W

041 - 060
081 -
081 - 1.00
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Identify 4 x
Identify from: I =Top-most layer> W
El--TpiﬁI scoring

&

Location: | -8,551,680.923 667,572,215 Feet

Field Value

FID a7

Shape Polygon
Pub_ID Par_1145

WQperv_scr 3,15395
MAX_WQV_sc 0,958662
PP_WQScr 4,122612
Pub_slpScr 10
PubElv_Scr 0

Lgu_5Scr -15
Conmnt_Scr 0

soil_scr 5
Pub_total 4,122612
Total_Mor 0.410161




Private Parcels Screening Results

Location: -8,546,545. 732 691,960,474 Feet
Field Value

FID 10674
Shape Paolyaon
Priv_ID Priv_40719
WQperv_scor 1,20411
WQ_scr 15
Lau_Ser 10
Conmnt_Scr 0

goil_scr 5
Priv_total 31.204109
Total_Mar 0.929587
Prv_tempID Priv_10674

© Arcadis 2019

i Total scoring |
L A Total_MNor
S B oo o

021 -0.40

D41 - 080
LBl - 0B
081 -1.00

A ARCADIS
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[&]1]
Location: | -8,544,245.771 692,850.645 Feet |
Field Value
FID 1508
Shape Polygon
Priv_ID Priv_14351
WQperv_scr 2.18454
WaQ_scr 2.94324
Lgu_Scr -15
Conmnt_Scr 0
soil_scr 0.975161
Priv_total -3,891058
Total_Mor 0.186939
Prv_tempID Priv_1508




Roads Screening

Locaton:

5,556,043.385 1,375,900.804 Feet

Field

FID

Shape
CL_ID
Area_ac
Width
GRIDCODE
WQ_scr
RCQ_pix
RD_RC_ID
MAX
RD_WQ_scr
Avg_Slope
RD_slpScr
In_Liqu
RD_Lqu_5cr
Contamnt
RDCont_Scr
RDSail_scr
RD_total
Total_Mor
RD_tempID

Value

12735
Polygon
RD_4201
2.6987
59,4287
1310

15

26331
RD_4201_1310_15725
26331
14.99943
1.068479
10

10

0

5
39.99943
0.999992
RD_12735

© Arcadis 2019

Total_Mor

| I nss0as7

0. 728078
0559300
| 0383450

| I 0.020000

=1 DIIed
« 0 BELEEG
-0.728073
- 0.536304
-0.503449

£ ARCADIS | 25

i

[dentify from: I < Top-most layer=

= Fi_nal_F‘.uad_smres_deaned

=
4

]

W

Location: | 6,556,248.760 1,879,065.375 Feet

(&1
|_:

Field Value

FID 21702
Shape Polygon
cL_ID RD_71568
Area_ac 0.4957543
Width 51,2528

GRIDCODE 1711

WQ _scr 14,0151
RCQ_pix 24582

RD RC_ID RD_7168_1711 26936
MAX 6411
RD_WQ_scr 3.654997
Avg_Slope  4.430019
RD_slpScr -10.25016
Im_Liqu Im
RD_Lgu_5Scr -15
Contamnt

RDCont_Scr O
RDSoil_scr 5

RD_total -16,595162
Total_Mor  0.245393
RD _tempID RD_21702




Averaging the Scores

* Tool can be used
to average the
analysis results
city wide using
* Watersheds
*  Flowmeter basins
« School districts
* census blocks

* Any other user
preferred boundary

© Arcadis 2019
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Legend

Wa_total
S [0 16734.269236 - 25409256061
= [} 10498.292231 - 16734285237
7773 405 741552 - 10458 282080
(0770 sa7.026217 - 4095741551
B -265= samn0s - -597 025278

Identify from: I <Top-most layer>
i 60374309021
Location: | 6,557,095.515 1,871,544.179
Field Value
FID 95
Shape Polygon
bg_id 60374309021
bg_id_1 60374309021
SUM_WQperv  19.3095
SUM_MAX_WOQ 45.092536
SUM _Pub sl 143.30074
SUM_PubEly 70
SUM_Lqu_Sc 180
SUM_Conmnt 0
SUM_soil_s a0
SUM _Pub_to  553.202325
SUM_WQpe_1 1507.677633
SUM_WQ _scr 3175.695346
SUM lqu_ 1 6750
SUM_Conm_1 0
SUM soil 1 3375
SUM_Priv_t 14808.372993
SUM_RD_WOQ_ 615.313327
SUM _RD slp  2042.565129
SUM_RD Lgu 2700
SUM_RDCont 0
SUM_RDSoil 1350
SUM_RD_tot  6707.873456
WQ_total 22069,45428
|dentified 1 feature
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Social/Public Health Indicators
* Air Quality Pollution Burden

« Water Quality Pollution Burden

« Economic Hardship Index

» Connect Green Spaces

» Reduce Effect of Urban Heat Island

* Provide Equitable Access to Greenspace
- Race/Ethnicity

» Population Density



Summary

« User-friendly Tool developed to
identify potential locations for
nature-based solutions

« Screen potential public, private
and road ROW parcels

* Tool is based in ArcGIS and
scalable across block,
subwatershed, watershed and
county level

© Arcadis 2019
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Agenda

d Why Gl Siting Tool?
d Gl Siting Tool at City Level

4 Gl Siting Tool in Design Stage
1 Case Study and Tool Approach
1 Analysis Results

A Integrating Siting Tool with H/H Modeling

© Arcadis 2019 17 July 2019 36



Newton/Bedford, City of Columbus

- | Score
'-‘." Total_Mor .~_=' :

o B voo-oz B0 1 23l o= ¥
S B 07100 [RINEEEE S o S

" n = i

D41 - 060 [ERRE

P 081 - 080 [EECE

DR B 0s1- 100 RN
E

© Arcadis 2019
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Different Version of the
tool was used in one of
the areas in the City of
Columbus Blueprint
program

Tool output was used as a
support for the design and
modeling teams

The tool focuses on utility
conflicts

17 July 2019 37



Tool Methodology

Buffer width it

|yt
3 .LF ol

4
e Bowry

Sanitary Sewer Criteria

£ ARCADIS

« Scoring based on the impact

darea

Runoff catchments

[ | ._ [ | [ |
|_Sewer lines

HSTS
Area lighting

Miscellaneous
electrical equipment

Electrical surface

| structure

Electrical Pole
Fire hydrant
Parcels

Bus stops.
Tree

Water network
Gas lines
IﬁpeT/ioTs area
Vacant parcels
Roads

Street centerline
Intersections

Contours

38




Tool Methodology

© Arcadis 2019

Slope Score
20

£ ARCADIS &

properties

 Scoring based on the feature

. Runoff catchments |

Sewer lines
HSTS
Area lighting

Miscellaneous
electrical equipment

Electrical surface
structure

Electrical Pole
Fire hydrant
Parcels

Bus stops
c  Tree
¢ Water network

»  Gas lines

| | | | | | |
I Impervious area
| Vacant parcels

. Roads _ _ |

» Street centerline
* Intersections
 Contours

17 July 2019

39
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Tool Methodology

» Removing undesired locations

*  Runoff catchments I Bus stops |

- Sewer lines Tre€& =— = =

-« HSTS »  Water network
* Area lighting -  Gas lines
* Miscellaneous - Impervious area

electrical equipment

. * Vacant parcels
- Electrical surface P

structure * Roads
- Electrical Pole_ __ Sice aleCant e Llin Qum
Fire hydrant Antersections . |

| | | | | | | |
“Parcels

Contours
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Gl Siting Tool Interface

Layer requirements or clarifications on how the selected option will
Impact the calculation are shown in the side description panel.

ﬁ
3 Gl-tool [E=EER

Tree {optional)

Il'l'ree

Remove Tree buffer from final map (optional)

Tree (optional)

Tree buffer depends on information in two field, d_CONDITIO
that defines tree conditions and field named as DIAM_BREAS
that defines tree breast diameter.

s

Tree buffer {optional) Tree buffer is calculated for Good or Fair tree conditions.
10 Feet v]
Score within tree buffer (optional)
-5
Score outside tree buffer {optional)
5
5 Gl-tool —— — — - ESRIER )
Hydrant (optional) Remove Hydrant buffer from final map (optional) ~
I Hydrant ;I @
) Removing the hydrant buffer does not remove the hydrant score
Remove Hydrant buffer from final map (optional) for locations outside the buffer.
Hydrant buffer {optional)
10 Feet v]

Score within Hydrant buffer {optional)

-5
Score outside Hydrant buffer (optional)
5
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Gl Siting Tool Interface

« User can define buffer size and scores within and outside
the buffer.

» User can ignore any layer by not providing any input

& Gl-toal — — —— [ ——

Rt Cabchments ° | Glteol
[ =

[ Inchude final discharge kcatan foptional)

()

Gl sitting tool 1= to provide 8 highdevel evaluation of favarable potential Gl locations in sdvance of
modeling.

Seere if raneff catcheent Snal de. locabon s combned {ooborel)
1]

_l.u_..___..__"_ ............... | . ﬁARmDIS E"I‘:"‘:;"-"H ry

— ey - LLE o

|55'1il,ury_cnrnb|ned_sm'u's ﬂ iﬁ]
{ | f= "
- .

Semer Buffer {ooboral]

Sore vathin sever buffer (opaonal)
-2

Scors Cutride pewer bufer (apbonsl] i | B
pul

Home Sewage Trestmens Systens (5 15) (optons)

i [poso_Hsts = Q’]

HETS buffer fopbonal)

Score vathin HETS buffer foobonal)
-0

Seore outsde FETS buffer (ophonal)
5

Area Lightng {opboral]

|l"m1_L|gh|:|r|g ;I :ﬁ]

Area Lighting busfer (opbional]

Soore vathin arss kghbng buFfer (optonal)

5
Sore oubsaie srea ighing buffer (opbonal)
5
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Agenda

d Why Gl Siting Tool?
d Gl Siting Tool at City Level

4 GI Siting Tool in Design Stage
d Case Study and Tool Approach
1 Analysis Results

A Integrating Siting Tool with H/H Modeling
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Score

Total_Nor

W 0o00-0.20
0.21 - 0.40
0.41 - 0.60
0.6 - 0.80
0.81-1.00

I | Total_scoring_ROW
| Total_Mor

B coo-0z0

0.21-040
.41 - 060
061 - 080
081 - 1




Tool Output

© Arcadis

2018

Score

Total_Nor
B -0z
I ez-n4n
@41 - 06D
Q81 - 080

. oar-100
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Field Value

FID 19

Smp_g___P_ulmon
(Ear:_sa::ore 20 :\

RSt =5 =

mELEC Scor 5

eSurf Scor 5

Pole Scor 5
_ﬂ}d._an --i~\

I~ EW‘- ECEF_ --_E -
ImpA s O
Tree_sa 5
LEBP_scr 0
Slope_scor 0
H5TS Score 5
Total 25
Gas_S5or 5
Q) _scr 10
1d ]
Total_Mor  0.294118
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Consistency for All Blueprint Projects

City of Columbus
distributed the tool to all
Blueprint consultants to
reduce siting effort and
to ensure consistency of
product
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Agenda
d Why Gl Siting Tool?
A Gl Siting Tool at City Level Planning

d GI Siting Tool in Design Stage
4 Integrating Siting Tool with H/H Modeling
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Gl Units Representation in H/H Model

Gl unit in a catchment receives
flow from the directly connected
impervious area (not the
catchment generated flow!)

Inlet configuration requires its
own evaluation to understand its
effectiveness

Engineered soil permeability has
an important role, including
potential degradation due to
maintenance

[ Subcatchment ]

Strest Node l Street Node Sump
O "
n

Inl=t 1
|
Orifice i Bottom
Orifice || ;o
Duminmy Lead

esign X
Faar mertural snad
i

an
Underd Orifice
Storm
Sewer
| surface Layer Soil Layer Storage Layer Underdrain
Berm Height B-12 | Thickness (in) 18- 24 | Thickness {in) | 12 -18 | Drain Coef. 1.5
[in} {in/hr)
Vegetation 0.05 Porosity (Vol, 0.26 Void Ratio 0.7 Drain 0.5
Val.[fraction) Fraction) Exponent
Surface 0.25 Field Capacity 0.09 Seepage Rate | 0.01 Drain Offset | 3-6
Roughness {Wal. Fraction) {in/hr} {in}
Surface Slope 1.0 Wilting Paint 0.035 Clogging 0
(%) {Vol. Fraction) factor
Conductivity 2.1
{in/hr)
Conductivity g
Slope

Suction Head 35

& Congult

ANCy
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How Gl Units Capture Flow

Footprint infiltration -
(engineered soil conductivity)

Free waterboard storage T
(flow > infiltration capacity)

Stone layer storage
(vertical pipe/stone column)

This Gl unit does not control the |
target storm peak flow

Inflow to the GI Unit \

Stone Storage

Free Water Board Storage

Soil Media Infiltration \/

~

It has about 50% impact on
volume control

| \
6AM 9AM

12PM

Street Overflow and/or

| <«— Underdrain Flow

© Hazem Gheith

|
3PM 6PM
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Capture Flow Hydrographs — Deeper Pond

* Increase storage on the 25 |
surface or stone layer ‘
. . 20
» This Gl unit shaves the target
storm peak flow by 75%
15
([ J 0 I
It has about 75% impact on \ Strest Overfiow andior
volume control TRE Underdrain Flow
05 Free Water Board Storage /
Soil Media Infiltration \J © Hazem Gheith
0 ~ —% |

|
6AM 9AM 12PM 3PM 6PM
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Combining Sites Score and Flow Levels

* Sort sites by area-
weighted score

* Add information on
predicted flow peak and
volume

- Water quality: Locate high
score sites with high water
volume

* Flood control: Locate high
score sites with high peak
flow

© Arcadis 2019

Inlet

0035T0806-A

Site Score Total volume (mg) Peak flow (mgd)

Catchment B (area weighted) I TY B 5yr DS -

B 0933 2.746

(0035T1125-A

0035T0943-A
0016TO840-A

0.926 2.403
0.900 . 1.686
3.060

0035T1123-A

6.847

0016T0822-A

3.768

0016TOE37-A 1.663
0015T1044-A 1.015
D015TO8T2-A 0.005
QO15TOS86-A 1.3280
0015T0866-A 2.392
0016T1167-A 1.001
0015T0446-A 0.126
0015TO865-A 1.971
0015T0447-A 0.514
0034T71415-A 0.815
0034T0015-A 1.961
0015T0445-A 0.995
0015TO8T0-A 1.615
0015TO867-A 0.756
0015T1047-A 2.833
0015T1043-A 1.689
0015T0117-A 1.133

Volume Peak

-

Good sites but
no flow arriving
at the site

I 111
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Conclusions

The user-friendly Gl Siting Tool is easy to use serves different stakeholders

It identifies sites that provide the highest benefit based on available space,
enough flow, good soil properties, etc.

Enhanced modeling platform provides accurate flow prediction at the GI unit
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Conclusions

« User friendly tool that can support decision making by @v
different stakeholders during planning, outreach and |
design stage

» Defensible approach vs “Best Engineering Judgment”

» The tool saves time during both planning and design
stages

* It identifies sites that provide the highest benefit
based on available space, enough flow, good soil
properties, etc.

* Modeling step provides accurate flow prediction at the
Gl unit
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