The Declining Raymond Basin and
the Arroyo Seco Canyon Project

Ken Kules, PE




Well Used 1o Generate Hydvographs
(See Figures 104 108, 11 and 12

# Basn Boundary
ullabn 118, 2016)

8- LACDPW.

. . - ary Geoogic Map of Los Angeles
:Pasadena ) _ _ B St ion ot lan e,
*aper 1335 Plate 2.4 anvd
mation Record 1135-7.a1

-

.
.

.
-
-

o
-

e
.

o
-
i
.

NORTH

|

¥
-

i

r
i
-
>
.
-
=
e

.

.

Tl g

.

-

-
-

.

Eaton

-
o

- ; Ay H e
\ @ 0 : Spreading
e o i : | : \

- .

»

FIéURE 9 GEOSCENCE

y




Historic Pasadena Area Groundwater Levels
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Monk Hill Basin

Monk Hill Basin (Rubio Canon Land & Water Association Well No. 7)
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How groundwater recharge is managed

Judgment provigion for recharging with surface water rights & pumping credits
* Pumping credit to water rights holder for £0% of water recharged allocation
* Remainder 20% goes to benefit the basin

RBMB “rule” for recharging other than surface water rights
* Pumping credit to recharger for 60% of water recharged
* Remainder 40% goes to benefit the basin

All water recharged by LACDPW goes to benefit the basin
* Eaton Canyon




Table 7-6: Portfolio F - Maximize Value of Groundwater/Non-Potable Supplies
Category Capital Cost

e 515,000,000
Y r Supply & 76,300,000 41,800,000
.' Production

‘ : 1 Distribution 293,980,000 = Supply E!nd
‘ Froduction

wg R P Storage 41,800,000
Distribution

Cther CIP 15,000,000

Tatal 432,680,000 , D
Other CIP

Projects that depend

Supply and Production
o Option Supply and Production Program Components Capital Cost
0" dlve rted wa.l.er IW-0 Treated Imported Water from MWD 0
[W-2 Pasadena Groundwater Storage Program 216,000,000
ORISR ENTEE | SW-0 | Arroyo Seco Canyon Project $7,400,000
DA WA O KYEY AR R LIV IV EWATER | SW-00 | Amoyo Seco to Eaton Canyon Raw Water Pipeline $6,600,000
LUV REIC G N YU I DI REEEICN | SW-1 | Amroyo Seco Pump Back Project $4,000,000
LSW-5 | Matural infrastructure 0
Deliver high NO3 & diverted water for irrigation Jidiz=e} Local Non-Potable Project $10,000,000
WUE-1  Conservation Programs o Meet Future Regulations Plus 10% 512,000,000
Additional Outdoor Consenvation

Base GW | Current Groundwater Production 0
w “ l .l, & | GW-0 Well Projects, Importance Level 1 36,500,000
e rep aceme" GW-00 | Well Projects, Importance Level 2 3400,000
r ° GW-2a | Add Nitrate Treatment o the Monk Hill Wells 37,600,000
wa.'.er qua lfy lggueg I GW-2b | Nitrate, Perchlorate and VOC Treatment to the Sunset Wells 32,900,000
GW-3 Connect High Mitrate Wells to a Local Non-Potable System —in 33,000,000

conjunction with NP-3
Total §76,300,000




Arrgo' Seco dnvet:saon & gpreading
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Diverei Proposed: 100 cfs* AFI’OYO
limiting Iversion dam %
: Seco
factor = 2

Canyon

> pipeline

Hahamongna Project

Watershed

Park Proposed: 7 cfs expansion

Spreading basins
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=

factor

Devil’s Gate Dam

* Obermyer weir




a°’ ARROYO SECO CANYON PROJECT
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Pasadena Water & Existing 2

Power: the increment of (i 8

\4 Water in the stream

water capful"ed by ﬂ'\e - == Water diverted/spread ', :

Streambed infiltration

ASCP wou,d hot have 4 Ponding infiltration
\y New pumping

percolated behind Devil’s N New spreading 254 ethrIs on
- ‘ u‘_ . 4 I . -l_ N
Gate Dam S 7 Ve Ifel | “a, T\?,,::

"3 (\ |f\

Key factors:

* Streambed infiltration LiAD/ b A
capacity; 6.5 cfe* -- '_ ' < J SR .' .‘,: Change from existing (cfs)

J0s A 4 Ve e New water spread .0 |
- . - - - h . Y/ D A . ) . g . _ B - »
* Ponding infiltration capacity: e SEEERESEFES S PN ¢ z:::lr:;?:f:lr:?altlrzmslsoss 65 |
25-29 cfe** b . ' N A e 9 9B New pumping

Net basin replenishment -5.6

* “Big Dig” settlement: ponding K8
at Devil’s Gate through June |

*  Philip Williams Associates (2000)




Howgtlods this translate to groundwater impacts?
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uges S .« Operations Model - .

Gage

Arroyo

1990 s==° Operating assumptions

gage 0-25 cfs (model 0-25 cfs (DEIR 18-25cfs 18-38 cfs (existing 18-43 cfs (existing 18-38 cfs (propos
ﬂ"-u mean method: diversions method: diversions (proposed project condition, PWA low condition, PWA condition, PW.

daily 0-25 (proposed - stop at 25 cfs; max stop at 25 cfs; max incremental percolation high percolation low percolatiol
ZO'q flow | includes existing) 18 cfs diversion) 25 cfs diversion) diversions) estimate) estimate) estimate)

Date cfs cfs AF/day cfs AF/day cfs AF/day cfs AF/day cfs AF/day cfs AF/day

1/1/1930 0.43 0.43 0.9 0.43 0.9 0.43 0.9 0.00 0.0 0.00 0.0 0.00 0.0
1/2/1930 0.65 0.65 13 0.65 1.3 0.65 13 0.00 0.0 0.00 0.0 0.00 0.0
1/3/1930 0.5 0.5 10 0.5 1.0 0.5 1.0 0.00 0.0 0.00 0.0 0.00 0.0
1/4/19%0 0.5 0.5 L0 0.5 1.0 0.5 L0 0.00 0.0 0.00 0.0 0.00 0.0
1/5/1930 0.49 0.49 1.0 0.49 1.0 0.49 1.0 0.00 0.0 0.00 0.0 0.00 0.0
1/6/1950 0.5 0.5 10 0.5 1.0 0.5 1.0 0.00 0.0 0.00 0.0 0.00 0.0
1/7/19%0 0.5 0.5 L0 0.5 1.0 0.5 L0 0.00 0.0 0.00 0.0 0.00 0.0
1/8/1930 0.5 0.5 1.0 0.5 1.0 0.5 1.0 0.00 0.0 0.00 0.0 0.00 0.0
1/9/1950 0.5 0.5 10 0.5 1.0 0.5 1.0 0.00 0.0 0.00 0.0 0.00 0.0
1/10/1990 0.5 0.5 1.0 0.5 1.0 0.5 1.0 0.00 0.0 0.00 0.0 0.00 0.0
1/11/1990 0.5 0.5 1.0 0.5 1.0 0.5 1.0 0.00 0.0 0.00 0.0 0.00 0.0
1/12/1930 0.32 0.52 L0 0.52 1.0 0.52 L0 0.00 0.0 0.00 0.0 0.00 0.0
1/13/1990 7.4 74 14.7 74 14.7 7.4 14.7 0.00 0.0 0.00 0.0 0.00 0.0
1/14/1990 17 17 33.7 17 33.7 17 33.7 0.00 0.0 0.00 0.0 0.00 0.0
1/15/1330 4.8 4.8 9.5 4.8 9.5 4.8 9.5 0.00 0.0 0.00 0.0 0.00 0.0
1/16/1990 3.8 3.8 7.5 3.8 7.5 3.8 7.5 0.00 0.0 0.00 0.0 0.00 0.0
1/17/1990 9.8 9.8 9.8 9.8 0.00 0.0 0.00 0.0 0.00 0.0
1/18/1330 4.1 4.1 8.1 4.1 8.1 4.1 8.1 0.00 0.0 0.00 0.0 0.00 0.0
1/19/1990 2.7 2.7 5.4 2.7 5.4 2.7 5.4 0.00 0.0 0.00 0.0 0.00 0.0
1/20/1990 2.1 2.1 4.2 2.1 4.2 2.1 4.2 0.00 0.0 0.00 0.0 0.00 0.0
1/21/1330 L8 1.8 3.6 1.8 3.6 1.8 3.6 0.00 0.0 0.00 0.0 0.00 0.0
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Spreading
basins

Existing: 18 cfs MOdeli”g Operafiong

Proposed: 25 cfs

Reservoir routing considerations:
* Do not affect recharge amounts

‘”‘”“”“WW *» 23 cfg percolation is used for all pondin
Diversion dan . P P 9

Devil’s Gate Dam

Spillway

5 cfs/mile

Devil's Gate Dam : g Low-level

SPILLWAY OUTLET drain
ELEV. 1024.5

~ OUTLET TUNNEL .
e Y SLIDE GATES Grout curtain
CREST ELEY. 1067 . CONTROL TOWER
14,000 CF5 ™
ELEY. 10445

1800 CF5
SPILLWAY
FLOOR ELEV. 1040.5
3,800 CFS

./ : : — * 2020 “BlG Dig” settlement: ponding
ovmerTwwe, / 3 -l / L at Devil’s Gate through June

4,900 CFS o ELEV. 1009 * Grout curtain blocks subsurface flow
TOP ELEV. 1016.70 125 CFS oy
: past Devil’s Gate Dam

SLUICE GATE
SILL ELEV. 98545
TOP ELEV. 1010.00
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Howgtlods this trafislate to groundwater impacts?
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1/6/1990
1/7/1990
1/8/1990
1/9/1990
1/10/1990
1/11/1990
1/12/1990
1/13/1990 . . 14.7
1/14/1990 33.7
1/15/1990 . . 9.5
1/16/1990 . . 7.5
1/17/1990 . . 19.4
1/18/1990 . . 8.1
1/19/1990 . . 5.4
1/20/1990 . . 4.2
1/21/1990 . . 3.6
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Existing

(AF/Y)

Diverted & replenished at spreading basins

- Existing (baseline)
- ASCP increment

Percolation behind Devil’s Gate Dam (stream-bed & ponding)
New groundwater pumping (depletion)

74

17
4.8
3.8
9.8
4.1
2.7
2.1
1.8

552 AF/Y

14.7
33.7
9.5
7.5
19.4
8.1
5.4
4.2
3.6

1,973
N/A
1,206

Net effect on groundwater: 3,179

(7.4% of safe yield) will
be lost from the Monk Hill basin!

7.4 14.7 0.00 0.0 0.00
17 33.7 0.00 0.0 0.00
4.8 9.5 0.00 0.0 0.00
3.8 7.5 0.00 0.0 0.00
9.8 19.4 0.00 0.0 0.00
4.1 8.1 0.00 0.0 0.00
2.7 5.4 0.00 0.0 0.00
2.1 4.2 0.00 0.0 0.00
1.8 3.6 0.00 0.0 0.00

_N/A_

4 | Normal
o
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Bad

Neutra

Proposed

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

(AF/Y)

1,973

1,104
433

(-)883

2,627

+331 AF/Y




The Effects of Groundwater Overdraft

Direct impacts of groundwater overdraft
include reduced water supply due to aquifer
depletion or groundwater contamination,
increased groundwater pumping costs, and
the costs of well replacement or deepening. An
increasing number of people with domestic
wells are seeing them dry up, leading to
conflicts. Rural landowners and small-scale
farmers are disproportionately affected by
overdraft as they have fewer financial
resources to dig new or deeper wells or

diversify their water supply.

Less obvious are the indirect consequences of
groundwater overdraft, which include land
subsidence and infrastructure damage, harm
to groundwater-dependent ecosystems, and
the economic losses from a more unreliable

water supply for California.

Many of these impacts are not exclusive to
groundwater overdraft. But overdraft will
generally exacerbate pre-existing conditions or

create new ones entirely.

Pasadena Area: ~33 feet/decade [)
Monk Hill: ~80 feet/decade [}

Change In Groundwater Levels During the...

Direct Impacts

* Reduced water supply

* [ncreased pumping cost

* Water quality impacts
maghified

* Cost of well replacement

[ndirect impacts
Land subsidence
Infrastructure damage
Harm to groundwater-
dependent ecosystems
Economic losses from a more
unreliable water supply

Change in Groundwater Level

- @ Decrease of 10 feet or more
urexa

Decrease of 2.5 to 10 feet
Plus or minus 2.5 feet
Increase of 2.5 to 10 feet

@ Increase 10 feet or more

>
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. o
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Los Angeles
b

San Diego

Pasadena Wells
Groundwater level changes reflect difference between Spring 2004 to Spring 2( ° E,evated TDg & nitraf@g
(past decade), and Spring 2013 to Spring 2014 (past year). ° Wellg require replacement(?)

https://waterinthewest.stanford.edu/groundwater/overdraft/
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® Recent ASCP History/Projected Schedule*

* DEIR circulated June 15, 2020
* DEIR comments deadline July 31, 2020
* FEIR status report to MSC October 27, 2020

* Met with PWP November 13, 2020

* FEIR (w/ responses to comments) December 23, 2020
* CUP/FEIR hearing January 6, 2021**

* FEIR certification mid-January 2021**

* All projected dates tentative

** Hearing & FEIR certification by a Hearing Officer (not the City Co:ﬂcil) 5




Existential questions. ..

* [s it Pasadena’s policy to continue drawing the
Raymond Basin down?

* [f hot, what is the plan for “healing” the
Raymond Basin?

* [s moving forward with the ASCP without a plan
for the Raymond Basin responsible stewardship
of the groundwater?




Questions?




