


Introduction
 John Ennis - Civil Engineer

 Ennis Consulting – Fresno, CA (Est. 2004)

 + 30 years experience

 Utility master planning

 Community master planning

 Public works and infrastructure

 Grew up in the high desert of Southern California

 Camped and hiked around LA Aqueduct
and the California Aqueduct

But I didn’t grow up with Tulare Lake.  
I grew up with this….



Owens Lake



But There’s Hope….

If LADWP can find 
some water for here

Then maybe we can find 
some water for here



A Visual History of Pa’Ashi



Public Survey of Lands
The 1854 Record Map

Lacey Blvd. Akers Road



Public Survey of Lands
The 1867 Record Map

From Flood to Drought…

Tulare Lake fluctuated 
over 565 square miles

In essence, the lake 
perimeter was a large 
marsh zone



Today:
The vast 
majority of the 
ancient lands of 
Tulare Lake are 
farmed by the 
J.G. Boswell 
Corporation



The Hydrology of Pa’ashi



Tulare Lake has a 
10,000 sq. mi. 

Catchment area
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Pa’ashi Disappears
 There was once a lake…

and now there isn’t

 We know the history…

 Swamps versus Deserts

 Farming

 Diversions

 And after awhile… the lake dried up
 To further complicate matters, the southern Sierra Nevada has a snowpack that 

vascillates significantly

 There are too many dams, diversions and upstream riparian water rights 

 This means for any restoration to last…

IT WILL HAVE TO BE AUGMENTED FROM OTHER WATER SOURCES



Maximum 
capacity:

677 sq. mi.

Avg. Depth = 18’

Est. Storage

7.8 MAF.

With such a 
small volume, it 
is easy to see that 
once diversions 
began, the lake 
would have dried 
up relatively 
quickly

From Flood to 
Drought…

Tulare Lake would 
grow/shrink over 565 
square miles

In essence, the lake 
perimeter was a large 
marsh zone



Buena Vista 
Overflow

During a typical 
year, Tulare Lake 

would have 
received about 

2.3 MAf

Tule

White

Tulare Lake
What makes a lake ‘healthy’?



Public Survey of Lands
The 1935 Record Map



Since 1935 and 
due to 
subsidence…

Tulare Lake has 
shifted 6.5 miles 
to the east…

And has fallen by 
more than 17 feet



The Flood of 2023



Tulare Lake
Before and After (2023)

 What should have been a fantastic flood… largely vanished

 Diversions

 Significant diversion via the James Bypass

 Homeland Canal to the Boswell southern storage zone

 Groundwater Recharge Facilities – Farm Flooding

 California Aqueduct

 Kern River water routed into the California Aqueduct
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Stratford 
Weir

South 
Wilbur

Hacienda



Alpaugh



Crescent
WeirJames Bypass

~1 mAF

James Bypass
A Flood Diversion

Island 
Weir

Army 
Weir



Even with max 
diversions into the 
north fork of the 
Kings River, and 
diversions of other 
river tributaries, 
approx. 150,000 AF 
to 200,000 AF still 
ended up in Tulare 
Lake

Without the James 
Bypass, it is 
conceivable that 
an additional 
1,000,000 AF 
would have ended 
up in Tulare Lake. 

We 
want to 
remedy 

this



During the 2023 
flood, the water 
in the South 
Wilbur and 
Hacienda flood 
areas were 
diverted from the 
Tule River 
through the 
Homeland Canal

Boswell also 
likely pumped a 
good amount of 
water out of 
Tulare Lake and 
into this zone to 
be used 
throughout the 
2023 and 2024 
growing seasons

South Wilbur

Hacienda

Kern 
Wildlife 
Refuge



Estimates of the 2023 Flood
 The Homeland Canal diverted about 200,000 acre-ft of Tule River flooding 

into the South Wilbur zone

 Boswell pumped roughly 100,000 acre-ft to 200,000 acre-feet into the 
Hacienda Zone.

 The total amount of water to reach Tulare Lake was likely 400,000 to 
500,000 acre feet (or even more), but Boswell has a very well organized 
system of moving (and storing) water during flood years.

 Approximately 1,000,000 acre-ft of Kings River water was diverted into the 
James Bypass and away from its historical deposition into Tulare Lake

 Left undiverted, it is estimated Tulare Lake would have received roughly 
2,000,000 acre-feet, or about 1/3 of its historical, maximum capacity



The Project



LOIS HENRY

Is John Vidovich planning to sell off the valley's lifeblood? 

Or is he just the newest water baron on the block?

Jul 1, 2017

Updated Jul 21, 2017

https://bloximages.newyork1.vip.townnews.com/bakersfield.com/content/tncms/assets/v3/editorial/c/6c/c6cda59c-9edd-51f8-8f97-d9d768f08fb8/5954591b82270.pdf.pdf
https://bloximages.newyork1.vip.townnews.com/bakersfield.com/content/tncms/assets/v3/editorial/c/6c/c6cda59c-9edd-51f8-8f97-d9d768f08fb8/5954591b82270.pdf.pdf


Tulare Lake
Restoration and Water Storage Project



Flood Protection 

and Restoration



Elements of the Project
 Boswell (Flood Prevention)

 Build an 1,100 acre forebay and 6,000 cfs pump station at the intersection of the Tule 
River (749 Canal) and the Kings Rivers

 This forebay is fed by the Tule River (749 Canal) and the Kings River (Stratford Weir)

 In drought years, water from the State Water Project can drain into the forebay for 
crop irrigation

 Habitat Restoration
 The interior lake and four undeveloped islands would serve as habitat for regional 

species and restoration of historic tule wetlands

 Habitat for the Pacific Flyway

 Native American – Sacred Grounds
 A primary island with a looped road will serve a sacred lands to those whose culture 

embraces a relationship with the land and their ancestors.

 Ancestor Point is a significant feature in which Yokut people could gather during 
rising lake events 



California 
Aqueduct water 
always fills the 
wetland first, 
then water drains 
into the reservoir 
below the 
wetland



500,000 AF State Water Project



 State Water Project

 As a new 500,000 acre-foot regulating reservoir, the lake would work in 
tandem with the San Luis Reservoir for storing and delivering water.

 Additional water security and storage of the SWP… SOUTH of the Delta

 Groundwater Recharge

 The size and scope of the facility water could help arrest the current 
overdraft condition by ensuring that some portion of the water worked its 
way into the groundwater aquifer, regardless of the Corcoran clay 
condition

Elements of the Project



State Water Project 
Storage
500,000 Ac-Ft.

Tulare Lake 
Restoration, 
Habitat and Sacred 
Grounds
2,280 acres



California Aqueduct Intertie

Boswell & SWP Pump Stations



Project Expansion – Stage 2
 Water Storage and Flooding

 In flood years, if the lake becomes full, without a reserve condition, water would need 
to be delivered into the California Aqueduct

 However, this water could quickly be emptied back into the Stage 2 enhancement area 
through the TLRWSD Lateral 

 Also, the SWP Pump Facility can also be used to pump water into the Blakeley Canal 
which runs southerly into the southern zone of the ancient Tulare Lake

 This water could also end up in the Stage 2 area through the South Central PS #3 and 
the Wilbur Ditch PS

 Expanded Kern Wildlife Refuge

 The project would also expand Stage 2 of the Tulare Lake Wetland Creation and 
Enhancement Project



During Flood Years 
and even during 
dry years, the Poso
Creek Wetland 
could receive SWP 
water via the 
TLRWSD lateral 
for wetland 
enhancement and 
groundwater 
recharge



Finding the Water



California Aquaduct - Stats
 22,000,000 Acre-feet

 The total, annual average volume of the Sacramento River at Rio Vista

 (As comparison, the total Colorado River system at Lee’s Ferry is 15 Maf and has 
fallen to 12.3 Maf due to the 2000-2021 western states drought)

 3.0 Maf to 6.6 Maf

 Annual range of the Harvey Banks Pump Station

 17% to 30%

 Annual allocation of the Sacramento River

 13,100 cfs (9.4 Maf)

 Flow capacity of the California Aqueduct (Harvey Banks to the San Luis Reservoir)



California Aqueduct
Charts of Subsidence

Pool 20

Pool 24

3.5 feet subsidence



California Aquaduct – Pool 20

Existing 
Capacity
4.2 Maf

With 1-ft more 
of subsidence

3.8 MAf



California Aquaduct – Pool 24

Existing Capacity
3.1 Maf

With 1-ft more of 
subsidence

2.9 MAf



California Aqueduct
Existing Delivery Capacity

Los Gatos Bowl (Pool 20)
4,200,000 Acre-feet

Kern Bowl (Pool 24)
3,100,000 Acre-feet

70,486 Acre-feet

Available to Tulare Lake
4,200,000 Acre-feet (Pool 20)
-3,100,000 Acre-feet (Pool 24)
-70,486 Acre-feet (Central Coast)
-150,826 Acre-feet (San Joaquin)

878,688 Acre-feet



Boswell Farming
Kings River Exchange for SWP

Tulare Lake

200,000+ AF
(In Lieu Kings)
To Boswell

100,000 AF to Kings 
River Restoration and 
Water Resources

You get the point….
Divert Kings River in lieu of 
SWP Tulare Lake Water for 
Boswell

This also helps with the Pool 25 issue.  Water transfers 
can happen further south, perhaps even not requiring 
improvements to the Pool 25 subsidence issue



Conclusions – Win/Win
 Win #1

 Flood Protection for Boswell Farming and the surrounding communities

 Win #2
 Tulare Lake Restoration with Habitat
 Return of Sacred Grounds

 Win #3
 State Water Project gains a new 500,000 acre-foot facility
 Additional storage along with the San Luis Reservoir

 Win #4
 Water transfers assist and may even defer improvements to the California 

Aqueduct
 California focuses on desalination south of Edmonston at the Sepulveda Basin



Questions and Discussion



California Dreamin’
A Bold New Era

Project #3:
Salton Sea Tunnels, Desal
Plant, Farm Creation and  

Restoration Project
Project #1:

Tulare Lake Water 
Storage and Restoration

Project #2:
Joseph Jensen Tunnels, 

Desal Plant and 
Hyperion Brine Mix


