Dashboard
Stormwater Net Increase (Delta)
from developed Areas

Alcely Lau & Eleonora Demaria
March 15, 2023
Pima County Regional Flood Control District

o

L N ANAAAAA]

1ol

PIMA COUNTY

FLOOD CONTROL




Study Objectives

1 Estimate stormwater net increase (Delta) volume from

urban watersheds.
2 ldentify potential locations for recharge basins.

3 Attempt to cost out basins for groundwater recharge as well

as for storage.
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DELTA: Stormwater runoff net increases due to development

Delta volume = Runoff,os: — Runof f,,.

Figure 1.1 Water Balance at a Developed and Underdeveloped Site
(Source: Schueler, 1987)
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Surface runoff is minimal in an undeveloped site, but dominates the
FLOOD CONTROL

water balance at a highly impervious site.




Delta volume equation

Delta = Runoff,ost — Runof fpre

Where, the runoff pre-development is,

Runof fyre = (Rain) X (%R0s4;;) X (Total Area)
The runoff post-development is expressed as,

Runof f,os¢ = (Rain) X [(%ROimp) X (Areaimp) + (%RO0g,;1) X (Areaper)]

Replacing equations (2) and (3) into (1), delta is expressed as:

Delta = (Rain) X (Areaimp) X (%R()imp — %R0

(1)

(2)

(3)

(4)
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Percentage of rainfall that produces runoff (%RO)

Delta = (Rain) X (Area;m,) X (%ROim, — %RO0s;)

Post- development Pre-development

%RO imp %RO soil
e Percentage of rainfall that e For B soils, %RO soil = 3.9%
produces runoff post- e For D soils, %R0 soil = 15.8%

development, %R0 imp = 75% e For A or C soil groups or mixed,
for all impervious surfaces. %RO soil = 10%
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Soil group & %RO

AL 10%
B, 3.9%
C, 10%
D, 12.8%
Mixed
Water
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Estimating annual Delta volume

Impervious & Buildings Area Percentage (%)

[[]o0%-27%
[]28%-286%
[ 5.7% - 18.8%
B 12.9% - 35.1%
B z52% - 500%

10 - 10.7

B 1038-124

Annual Total Rain (inches)
8.3 -99

B 125-165
B 166 - 261
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Annual Delta volume from urban watersheds ..2z..
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Stormwater Net Increase How to get started? 1. Select the desired layers in the map.
(Delta) from Developed § click this icon in the map 2. In the graph pane, hover over the bar to read the values. Click over a bar to pop more information in the map view. Unselect by clicking outside the graph area.

Areas *If you click 2 bar and it doesn't pap up more information on the map, you need to activate the desired layer in the map view.

& select layers

Legend L « Tofdbs »
all €
Major Washes : Annual Delta
T 8 : 4 1.7k acre-ft
~ WID478 Arroyo Chico / Tucson Arroyo
Delta: Stormwater Net increase
estimation
i + 4 1ofdés » 4 Tofdss »
b
Annual Delta Volume
= Monsoon Delta Non-Monsoon Delta
Delta Volume (acre-ft) i
" 919.77 ft #791.4 ft
[y eo001-1701.08 L/ O . acre- - L acre-
) WIDA478 Arroyo Chico / Tucson Arroyo WID478 Arroyo Chico / Tucson Arroyo
[y 2000180000 ~-
My 200.01 - 400,00 E
| =
. 10001 - 200.00 a J_ ‘— ‘WID425 Christmas Wash
. { WID455 Robb Wash
[y 35.01- 10000 ]
WID378 Neorth Mountain Ave
1 0.00-35.00
WID481 Arcadia Wash
WID1074 Santa Cruz River
) WID519 Alama Wash
Impervious Area Layers
" WID209 Lower Canada del Ore
. -
Total Impervious Area g WID322 Reller Coaster Wash
]
Impervious & Buildings Area g WID356 Ruthrauff Wash
Percentage (%) | = WID467 Rose Hill Wash
B - - &
. 35.2%-501% - WID322 Reller Coaster Wash
. 18.9% - 35 1% : o WID593 Julian Wash
N - ¥ L WID1076 Santa Cruz River
D 8.7% - 18.8% A
A =y WID608 Rodee Wash-Sants Cruz River
[ 2o%-s6% .
. WIDS99 Airpart Wash
D 0.0%-2.7% She ’ WID529 Tucson Diversion Channel
WID591 Julian Wash
T 400 500 800 1k 1.2k 1.4k

* Activate the Annual Delta Volume layer in the map view.

10 mi

4 Annual Delta Volume b



TAMA's Annual Water Supply
(acre-feet)

m Colorado River, 164808 ac-ft
B Groundwater, 121549 ac-ft

m Effluent, 15253 ac-ft

Current water
supply

-V/S-
. TAMA's Annual Water Supply & Total Delta
Ca pt u rl n g (acre-feet) W Colorado River, 164808 ac-ft

Delta volume

Surface Water, 1899 ac-ft

B Groundwater, 121549 ac-ft

W Effluent, 15253 ac-ft

Surface Water, 1899 ac-ft

Delta on the best locations, 12704
ac-ft

£ W Delta outside the best locations,
L, 25165 ac-ft
PIMA COUNTY
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TAMA'’S Annual water supply: https://new.azwater.gov/ama/ama-data
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Where open spaces to build retention basins ..2..
are located?

?
Stormwater Net Increase How to get started? 1. Select the desired layers in the map.
(Delta) from Developed g CliCk this icon in the map 2. In the graph pane, hover over the bar to read the values. Click over a bar to pop more information in the map view. Unselect by clicking outside the graph area.
Areas & Select |ayer5 * If you click a bar and it doesn't pop up more information on the map, you need to activate the desired layer in the map view.
Legend 4« Tofdées »
Annual Delta

Preserve and vacant land percentage

Total Open Space Percentage (%)

4 1.7k acre-ft

WID478 Arroyo Chico / Tucson Arroyo

[ 5007 - 100.00
[y 50018000
Dy 30.01-50.00
[ 10013000
[ 000- 1000

4 1ofdée » 4 Tofdés »

Monsoon Delta Non-Monsoon Delta

# 919.77 acre-ft #791.4 acre-ft

WID478 Arroyo Chico / Tucson Arroyo WID478 Arroyo Chico / Tucson Arroyo

WID1023 Arroyo del Compantidera-Aguirre Lake
WID1025 Upper Sopori Wash
WID1048 Papalots Wash

WID%43 Kinney Tank-Santa Cruz River
WID951 Empire Gulch

WID339 Agua Csliente Wash
WID1018 Las Guijss Wash
WID1024 San Luis Wash
WID515 King Canyon
WID982 Florida Canyon
WID761 Mendozs Wash

WID483 Middle Tanque Verds Creek
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WID%74 Gardner Canyon
WID1012 Upper Altar Wash
WID290 Bird Canyon Wash
WID1131 Arivaca Creek

WID1017 Arivaca Creek
WID970 Sswmill Canyon Wash

WID873 Sycsmore Canyon

WID1133 Arivaca Creek

@
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Active Preserve & Vacant Lands layer in the map view.

Tota! Preserve & Vacant Land Area
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Best locations to capture & recharge/store Delta volume .2,

FLOOD CONTROL

? - A —~ F F F n
Stormwater Net s QEt ST 1. Select the desired layers in the map. Tlﬂle S-E:l'E: [..-tl on L.rlt'E: Na wenre.:
Increase (Delta) from g CIiCk this icon in the map 2.In the graph pane, hover over the bar to read the values. Click over a bar to pop

Developed Areas & lect | * If you click a bar and it doesn't pop up more information on the map, you need to acti —
SSC & e L Delta volume greater than 400 acre-

ft.

Six feet depth retention volume
greater than its delta volume.
Percentage of imperviocus area
greater than 20%

Some level of Tritium was detected
within the watershed.

Legend

Major Washes

Best locations for stormwater
capture and recharge

Tritium Sites

Tritium Measure
WID425 Christmas Wash

WID458 Robb Wash
@ 0
@ 17-5
® <17

WID378 Morth Mountain Ave
WID481 Arcadia Wash
WID1074 Santa Cruz River
-}~ No Detected/Measured WID519 Alame Wash
WID209 Lower Canada del Oro
WID322 Roller Coaster Wash
Delta: Stormwater Net increase
estimation

WID356 Ruthrauff Wach
WID467 Roze Hill Wash

Best Watersheds

Annual Delta Volume WID322 Reller Coaster Wash

WID593 Julian Wash
Delta Volume (acre-ft)

. 800.01 - 1701.05

Py 200.01 -800.00

WID1076 Santa Cruz River
WID608 Rodeo Wash-Santa Cruz River
WID5%9 Airport Wash

g WID52% Tucson Diversion Channel
Wy 200.01-400.00

I 100.01-200.00
h 35.01-100.00

1 0.00-35.00

WID5921 Julian Wash l

400 600
* Activate the Annual Delta Volume layer in the map view.

Annual Delta Volume
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Which of the open spaces could store the Delta generated from .5
a 1-inch rainfall event more than once in a year?

Estimate Delta volume that a 1-inch rainfall event could produce in each watershed,
linch Delta = (1 inch) X (Areaimp) X (%R()imp — %ROSOU)

Estimate retention volume if the entire open land area is used for the basin,
retention volume = 6 feet X open land area

Criteria to select the best open lands to build retention basins,

1 linch Delta > median = 28 ac — ft

2 retention volume > linch Delta

3 _ - Annual Delta
Times basin is full = > 1

retention volume



Which of the open spaces could retain the delta from a

-inch rainfall event more than once in a year?

How to get started?
€ click this icon in the map

& select layers

Stormwater Net Increase
{Delta) from Developed

1. Select the desired layers in the map.

Areas

*if you click 2 bar and it doesn't pep up more information on the map, you need to activate the desired layer in the map view.

Legend

Major Washes

»

Preserve & Vacant Lands for retention

basins
4 10of317 »

Monsoon Delta

Best locations for stormwater capture
and recharge

D

WID593 Julisn Wash
WID593 Julian Wash

i WID593 Julien Wash
Delta: Stormwater Net increase
estimation

WID209 Lower Canada del Cro
WID1074 Senta Cruz River

Annual Delta Volume WID467 Rose Hill Wash

WID1076 Senta Cruz River

Delta Volume (acre-ft]
{ . WID209 Lower Cansda del Oro

- 800.01-1701.05 T:ﬂ WID1076 Ssnta Cruz River
- 400.01 - 800.00 E WID591 Julisn Wach
& 5 WID322 Roller Coaster Wash
L| 2000140000 E WID209 Lower Cansda del Ore
Iy 10001 - 20000 WID1075 Senta Cruz River

WID1074 Santa Cruz River
WID593 Julien Wash

- 35.01-100.00
[ 0003500

WID521 Julien Wash

WID209 Lower Canada del Oro
WID1076 Santa Cruz River

WID&08 Rodes Wash-Santa Cruz River
WID1076 Senta Cruz River

I

on, A7 85707 | Pima County nformation Tecnnology Desarment - Geogran

e -l
™ AL P
ma County Information Technology Department, 33 N Stone Ave, 12th Floo Powered by Es

#® 919.77 acre-ft

WID478 Arroyo Chico / Tucson Arroyo

.
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2.Inthe graph pane, hover over the bar to read the values. Click over a bar to pop more information in the map view. Unselect by clicking outside the graph area.

4 10of317 »

Annual Delta

1.7k acre-ft

WID478 Arroyo Chico / Tucson Arroyo

4 10f317 »

Non-Monsoon Delta

#791.4 acre-ft

WID478 Arroyo Chico / Tucson Arroyo
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[[Active Preserve & Vacant Lands for retention basins layer in the map view.

4 Retention Volume in Preserve and Vacant Spaces



Main Assumptions

Py

PIMA COUNTY

FLOOD CONTROL

Rain <

%RO <

Losses <

Storage <

¢ Mean of annual total rain from 1985 to 2021.
e Spatial interpolation over areas without ALERT gages.
e Uniform distribution over each watershed.

e Constant values for impervious surface and each group
soils.

e Arithmetic average over each watershed.
e Pre-development conditions = Natural conditions

* No losses (evapotranspiration, interception, other
uses, etc.) were considered for the Delta or storage
volume.

e 1-inch storm event uniformly distributed over each
watershed.

e Times the basin is full based on capturing all Delta
volume without losses.

e Basin volume using the entire open space area by 6
feet deep.




In perspective: Massingale & KERP

Massingale basin

Basin storage (ac-ft)

WID5%23 Julian Wash

WID5%93 Julian Wash

WID5%3 Julian Wash

WID209 Lower Canada del Cro
WID1074 Santa Cruz River
WID467 Rose Hill Wash

WID 1076 Santa Cruz River
WIDZ209 Lower Canada del Oro
WID1076 Santa Cruz River
WID5%1 Julian Wash

WID322 Roller Coaster Wash
WID209 Lower Canada del Ore
WID 1076 Santa Cruz River

WID 1074 Santa Cruz River
WIDS5%3 Julian Wash

WID5%1 Julian Wash

WID209 Lower Canada del Oro
WID 10746 Santa Cruz River
WID&08 Redeo Wash-5anta Cruz River
WID1076 Santa Cruz River

Best Open Lands

100 200 300 400 500 &00 700
*Active Preserve & Vacant Lands for retention basins layer in the map view. P
NIV
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Hypothetical Case: Cost of building a 40 ac-ft retention basin

Estimate For Dashboard Hypothetical Basin

Date: 02/15/23

Item No Description Unit | Quantity Unit Cost Total cost

1 Mobilization LS 1 3 30,000.00 $ 30,000.00
2 Percolation Test Ls 2 g 1,500.00 L3 3.000.00
3 Construction survey and layout LS 1 3 5,500.00 3 5.500.00
4 Clearing and grubbing AC 7 $  7.000.00 $ 49,000.00
5 Excavate Basin and Haul Off! CY 64,520 5 40.00 5 2.580.800.00
6 Inlet Grouted RipRap (6" w/ welded wire mesh)? SY 120 5 775.00 3 93.000.00
7 Concrete inlet structure with apron? SY 28 g 2,500.00 3 70.000.00
8 Permutter Post and Cable fence LF 2252 5 35.00 3 78.820.00
g Access cable with looped end EA 2 g 1,350.00 L3 2.700.00
10 Handrail (std detail 1051 LF 152 $ 7300 .3 11.400.00
11 Sidewalk scupper (type 21 LF 320 5 625.00 3 200,000.00

2 Hydroseeding AC 7 3 3,800.00 $ 26.,600.00
13 Incidental items allowance FA 1 g 10,000.00 L3 10.000.00

Total = $  3.160,820.00

I Assumes that all matenial generated will need to be hauled off. Part of that assumption 15 the distance and location that the material would be hauled to which for the
purpose of the estimate 1s a 5 mile haul to Sunset Pit. Creation of berms between basin cells and raising adjacent areas could reduce or eliminate this line item.

2 Assumes 4 inlet structures would be needed for the 40 ac-ft basin.
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PIMA COUNTY Please note that depending on the intended use of the basins, whether its infiltration or storage for reuse, additional constructed elements will be required that are not
FLOOD CONTROL captured in the hypothetical basin cost estimate above. Elements could include multiple dry wells for infiltration or lining, pump and piping for storage and reuse.



Hypothetical Case:
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Installation of injection wells (dry wells) in a 40 ac-ft

retention basin

supplement and replenish groundwater reserves

dry wells can go 150-200 feet into the soil until reach a
permeable layer

Estimated cost $25,000 per unit

injection wells have reported recovery rates of 0.1 cfs
elsewhere in Arizona.

assuming this recovery rate and the installation of 18 dry
wells within the 40 ac-ft retention basin it could take 11
days to drain a full basin.

Figure 6. Schematic representation of the
MaxWell Plus Torrent Resources drainage system



The Dashboard

https://pimamaps.maps.arcgis.com/apps/dashboards/e431d23fbbf040a58627c933c8e5a220

Stormwater Net Increase
(Delta) from Developed

Areas

Legend

Major Washes o

Preserve & Vacant Lands for retention
basins

. Best
[ second 8ot

Best locations for stormwater capture and
recharge

D

Delta: Stormwater Net increase estimation

Annual Delta Velume
Delta Volume (scre-ft)
[y 20001 - 1701.05
[ 40001 -800.00
Iy 200.01 - 40000
B 00.01 - 20000
[y 3501 - 100.00

0.00-35.00

Impervious Area Layers

Total Impervious Area

Impervious & Buildings Area Percentage
(%)

Py s52%-501%
| Rk
87%-188%
[y 2em-sex
[y oom-27%

How to get started?
€ click this icon in the map
& select layers

1. Select the desired layers in the map.

2.Inthe graph pane, hover over the bar 1o read the values. Click over a bar to pop more information in the map view. Unselect by clicking outside the graph area

*If you click 5 bar and it dossn't pop up mare information on the map, you need o activate the desired layer in the map view.

4 10of466 »

Annual Delta

4 1.7k acre-ft

WID478 Arroyo Chico / Tucson Arroyo

4 1ofdés »

Monsoon Delta

™ 919.77 acre-ft

WID478 Arroyo Chico / Tucson Arroye

WID1074 Santa Cruz River

Best Watersheds

g £ £ & E 9 g F £

WID1074 Sants Cruz River

WID08 Rodes Wash-Santa Cruz River

WIDS99 A

h
|
WID591 Julian Wash

600

* Activate the Annual Delta Volume layer in the map view.

1 Annual Delta Volume

4 1ofdés » o

Non-Monsoon Delta

#7791.4 acre-ft

WIDA478 Arroyo Chico / Tucson Arroyo
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@ Zoomto b Pan

Delta Runoff

WID408 Arroyo Chico-Santa

Cruz River

Local Name

HUC Code
Watershed (Acre)

Total Impervious Area
(Acre)

Impervious & Buildings
Area Percentage (%)

Multi-year mean Rain
(in)

Runoff percentage for
pervious Area (%)

Runoff percentage for

4 1of2 b b

X

WID408 Arroyo Chico-
Santa Cruz River
150503010906
5667.19

2791.80

49.26 o
9.25

10.31

75.00



https://pimamaps.maps.arcgis.com/apps/dashboards/e431d23fbbf040a58627c933c8e5a220

Thoughts?
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