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PROJECT SUMMARY 
 

November 2, 2017 
 

ORLAND-ARTOIS WATER DISTRICT 
GROUNDWATER RECHARGE INVESTIGATION 

USING 215 CONTRACT WATER 
 

SPRING 2017 TEST 
 
Orland-Artois Water District (OAWD) has been interested in groundwater recharge and the 
conjunctive use of surface and groundwater for some time.  In 2002, along with the Glenn-
Colusa Irrigation District and the Orland Unit Water Users Association, the Stony Creek Fan 
Partnership was formed to investigate the recharge capabilities of the Stony Creek Fan in Glenn 
County.  Several dedicated monitoring wells were constructed to test the recharge of surface 
water in different areas of the Stony Creek Fan.  Later the partnership constructed several deep 
wells into the Tuscan Aquifer and performed an aquifer performance test.  Today most of the 
monitoring wells are still in use collecting data for DWR including the VanTol site in OAWD.  
The VanTol site is located on the Westside of County Road M about 3/4s of a mile North of 
Road 30.  All of the monitoring wells are still there including 3 80’ to 90’ wells and 1 triple 
completion well to 420’. 
 
In recent years there has been a move towards permanent crops on district as well as non-district 
lands.  These crops are almonds, walnuts, pistachios, and olives which are irrigated with drip and 
micro-sprinkler systems.  The non-district lands are using ground water and many of the district 
lands are also using groundwater because of the ease of filtering.  The expanded use of 
groundwater, the recent drought years, and the replacement of rice and field crops that utilized 
flood irrigation with surface water have all contributed to the decline of the local aquifers.  More 
acres are in production and even in fields using surface water the efficient irrigation systems do 
not allow for recharge. Even with the recent wet year, aquifer levels are considerably lower than 
they were in 2002.  DWR has identified a depression west of Artois that is a concern to water 
users in that area. In 2002 the Stony Creek Fan Project revealed that the recharged water was 
moving to the Southeast.  Today DWR and the County of Glenn are thinking that the Artois 
depression is drawing water from East to West towards the depression. 
 
In 2017 OAWD acquired a Section 215 Temporary Water Contract from Reclamation.  The 215 
water has a lower cost than other water but is available only during times when there are high 
flows in the rivers and streams.  The OAWD Directors felt that a recharge test using 215 Water 
in the old VanTol Stoney Creek Fan site would give us some new data on the recharge 
capabilities in the area and be cost effective.  If we can recharge water in the gravels at and 
around the VanTol site and it moves west towards the Artois depression it would be significant.  
We could recharge much more water in the gravels than the heavy ground in the area of the 
depression.  There are some areas around the depression which may be valuable for recharge but 
the VanTol site is already set up for a recharge test and the wells there are about 30 feet lower 
than in 2002. 



 
 
OAWD staff started flooding the Southeast section of the VanTol property on April 20th and 
turned off the water on May 2nd.  102 acre-feet of water was used and the site was monitored and 
the wells measured.  We have continued measuring the wells to date.  The results show a slight 
rise in the wells at the end of flooding and when compared to other wells we measure in the area, 
the VanTol wells started dropping 2-3 weeks later.  We felt this was a positive outcome for the 
test and hope to continue in the coming winter and spring.  In the coming months the District 
will be working with a Chico State grad student who will be running the recharge site as part of 
his thesis.  It will be an expanded test using a test basin and utilizing nearby drains to test their 
effect on recharge.  We are also hoping to show the direction of flow of recharged water. 

 

Emil Cavagnolo  

Orland-Artois Water District General Manager 

 

 
Nice to have an audience. 



ORLAND-ARTOIS WATER DISTRICT 2017 SPRING RECHARGE TEST
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DATE TIME
VanTol Deep 

21N03W23D01
VanTol Mid 

21N03W23D02
VanTol Shallow 
21N03W23D03

VT-01      
21N03W23D05

VT-02   
21N03W23D04

VT-03    
21N03W23C01

TURNOUT  B-
26 TOTALIZER

CFS  
APPLIE

D

ACRE-FEET 
TOTAL NOTES

04/20/17 2:00 PM 55.1 53.8 57.7 57.3 54' DRY 52.2 4322.2 2.5 0 Start Test
04/21/17 9:15 AM 55.5 53.1 57.2 57.3 54 52.2 4327.49 2.5 5.29
04/21/17 3:00 PM 55.95 53.6 57.6 57.7 54 52.6 4328.77 2.6 6.57
04/23/17 4:10 PM 55.4 52.95 56.9 56.96 54 51.93 4339.12 3 16.92 Water was at .02 miles East of 
04/24/17 9:40 AM 55.4 53 57 57.1 54 52 4343.47 3 21.27
04/24/17 3:00 PM 55.3 53 57 57.1 54 52 4344.82 3 22.62
04/25/17 8:50 AM 55.7 53.35 57.4 57.5 54 52.4 4349.37 3.1 27.17
04/26/17 9:10 AM 55.3 53 56.9 57 54 52 4355.47 3 33.27 Water was at .02 miles East of 
04/27/17 9:10 AM 55.2 52.9 56.9 57 54 51.9 4361.46 3 39.26
04/28/17 10:00 AM 55.2 52.9 56.8 57 54 51.9 4367.66 3 45.46
05/01/17 9:50 AM 55.6 53.2 57.1 57.2 54 52.1 4385.95 3 63.75
05/02/17 9:30 AM 55 52.8 56.7 56.8 54 51.7 4391.65 3 69.45 Water was at .02 miles East of 
05/03/17 3:30 PM 55 52.8 56.6 56.7 54 51.7 4399.49 3 77.29
05/04/17 5:00 PM 4405.63 0 83.43 Shut off
05/08/17 3:25 PM 4405.63 2.5 83.43 Re-Start
05/09/17 8:35 AM 54.9 53.1 56.4 56.5 54 51.4 4409.56 2.5 87.36
05/11/17 10:15 AM 4419.84 2.5 97.64
05/02/17 9:00 AM 54.8 52.9 56.4 56.5 54 51.4 4424.98 0 102.78 End Test/continue well measurments.
05/15/17 2:00 PM 54.7 53 56.2 56.3 54 51.2 4424.98 0 102.78
05/23/17 7:15 AM 54.8 53.4 55.8 56 54 50.8 4424.98 0 102.78
06/01/17 1:50 PM 56.4 54.4 56.8 56.9 54 51.8 4424.98 0 102.78
06/14/17 9:30 AM 55.5 54.8 56.8 56.9 54 51.7 4426.02 3.5 103.82 Landowner Irrigating
06/27/17 10:00 AM 57.3 59.1 57.2 57.3 54 52.1 4440.91 0 118.71
07/10/17 2:30 PM 57.5 60 57.3 57.3 54 52 4448.65 2.5 126.45 Landowner Irrigating
07/17/17 8:35 AM 57.2 58.8 57.6 57.7 54 52.4 4451.73 0 129.53 Landowner Irrigating
08/14/17 1:45 PM 58.9 61.2 58.7 58.7 54 53.4 4473.7 0 151.5 Landowner Irrigating
10/02/17 1:30 PM 58.8 58.7 59.7 59.7 54 54.4 4497.73 0 175.53 Landowner Irrigating
11/01/17 2:45 PM 58.9 58.4 60 60.1 54 54.7 4515.54 0 193.34 Landowner Irrigating
11/20/17 9:30 AM 58.9 57.9 60.2 60.3 54 55 4515.53 0 193.33
12/12/17 1:52 PM 58.9 57.9 60.2 60.3 54 55.05 4515.53 0 193.33



VanTol Recharge Site 
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#8 sand (345 ft to 420 ft)

21 ft sediment trap

Stainless steel wire wrap screen 0.020 
inch opening (three 10 ft. sections).

Black steel conductor casing  1
4  inch 

wall thickness to 40 ft.

15.5 inch borehole

2 inch black steel casing (all wells)

1 inch black steel airline

Centralizer

Cement grout (200 ft to 339 ft)

Cement grout (gs to 32 ft)

Upper borehole reamed out to 16 inch 
diameter and 40 ft. depth

NUMBER OF COMPLETIONS

Test hole drilled to 500 ft.;  well completed to 393 ft.

Ingersoll Rand

Direct Rotary

STATE OF CALIFORNIA - RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

NORTHERN DISTRICT

UTM 10 NAD 83     570561, 4391143

Glenn County, County Rd 27 and County Rd M

Stony Creek Recharge Pilot Project

Triple Completion Monitoring Well

UTM COORDINATES

FEATURE

LOCATION

PROJECT

420 ft

3/29/02

3/20/02

Well A - Van Tol Site

TOTAL DEPTH

DATE COMPLETED

HOLE NUMBER

DATE STARTED TYPE OF RIG

COMMENTS

TYPE OF HOLE

Kelly Staton

Randy Criner

Spectrum Exploration, Inc.3

INSPECTED BY

DRILL FOREMAN

CONTRACTOR

DESCRIPTION

L
IT

H
O

L
O

G
Y

D
E

PT
H

 (f
t.)

#60 sand (339 ft to 345 ft)

#8 sand (132 ft to 200 ft)

#60 sand (127 ft to 132 ft)

Cement grout (84 ft to 127 ft)

#8 sand (36 ft to 84 ft)

#60 sand (32 ft to 36 ft)

Sanitary grout seal to 40 ft. depth

21 ft sediment trap

1 inch black steel airline

Stainless steel wire wrap screen 0.020 
inch opening (two 10 ft. sections).

1 inch black steel airline

21 ft sediment trap

Stainless steel wire wrap screen 0.020 
inch opening (one 10 ft. section).

Centralizer

Centralizer

Borehole reamed to 15.5 inch diameter 
from 40 ft. to 420 ft.

Poorly graded medium 
sand, sub-angular to 
sub- rounded

  Poorly graded gravel 
with fine to med. sand 
of metam. origin, 
sub-angular to 
sub-rounded clasts

Gravel and sand
Clay

Gravel with fine to 
coarse-grained sand

Gravel and fine to 
coarse-grained sand

Gravel with minor 
amount of clay and sand

Sand with gravel and 
clay

Lt. brown to tan clay 
with gravel and sand

OHM-M0 100

LATERAL

OHM0 100

RES

Gravel and medium to 
coarse sand

Gravel and tan to brown 
clay

Tan/brown  clay with 
gravel

Tan/brown  clay with 
gravel and med. sand

Gravel with tan to 
brown clay

Gravel with Tan/ brown 
clay, slightly grey

Tan to brown clay with 
minor amounts of gravel

Gravel with Tan/ brown 
clay

Tan to brown clay with 
minor amounts of gravel

Gravel w/ minor 
amounts of clay & sand

Clay with minor 
amounts of gravel

Clay with minor 
amounts of sand and 
gravel

STATE WELL NUMBERS: 21N03W23D01M-Deep Zone
21N03W23D02M-Middle Zone
21N03W23D03M-Shallow Zone









































































































































Colusa Groundwater Authority 

Project Management Action (Proposed) 

Date Proposed:  June 11, 2021 

Project Title: Colusa Drain Mutual Water Company (CDMWC) In-lieu 
Groundwater Recharge 

Project Type: In-lieu Groundwater Recharge 

Project Proponent: Colusa Drain Mutual Water Company 

Measurable Objectives to Benefit: Groundwater levels and groundwater storage 

Water Source: Sacramento River through CDMWC contractual rights with USBR 
together with annual and multi-year transfer agreements with 
USBR settlement contractors utilizing the Colusa Basin Drain 
(Drain). 

Project Area: CDMWC service area, approx 46,000 acres, Glenn, Colusa and 
Yolo County (see attached Map) 

Brief Project Description: The Colusa Drain Mutual Water Company(CDMWC) 
encompasses approximately 46,000 acres of agricultural 
production and environmental habitat adjacent to the Colusa 
Basin Drain.  Shareholders in CDMWC divert water for summer 
irrigation from the drain under a combination of; appropriative 
water rights held individually by the shareholders, a long term 
service supply agreement with USBR and annual and multi-year 
transfer agreements with neighboring USBR settlement 
contractors. Historically, many CDMWC diverters use both 
groundwater and surface water for summer irrigation because 
physical supplies of water in the Colusa Drain are often 
insufficient and unreliable to satisfy those irrigation 
requirements.  The purpose of this project is to provide a 
reliable and sufficient supply of water in the Drain allowing 
CDMWC diverters to increase their diversions of surface water 
while slowing or stopping their groundwater pumping. 

Implementation and Termination 
     Criteria for Implementation: This project could be implemented quickly and could be 

ongoing.  Some of the criteria required for implementation 
would include:  
• Physical supply of surface water to be introduced into the 

Drain.   
• Necessary environmental permitting to allow for transfers 

into the drain by settlement contractors or others.  



• Necessary permitting by Department of Water Resources 
(DWR) and State Water Resources Control Board (SWRCB) 
to allow CDMWC shareholders to divert from the Drain.  

• Necessary infrastructure with CDMWC and/or its 
shareholders to divert from the Drain.  

• Necessary infrastructure on part of settlement 
contractors to introduce a physical supply of water into 
the Drain.    

Much of these criteria are already being met by potential 
project participants.  Additional participants could be added as 
needed and as interest for a project increased. For example, 
CDMWC and GCCID have completed the necessary 
environmental reviews and approvals with USBR for a multi-
year transfer agreement between the parties.  This process 
could be completed for other settlement contractors as well.   
CDMWC’s long term contract with USBR provides CDMWC 
diverters necessary permission to divert from the drain when 
individual appropriative water rights would otherwise be 
deficient, allowing for diversion throughout the irrigation 
season (April 1 through Sept 30).  Most of CDMWC shareholders 
have the necessary infrastructure already in place to divert from 
the drain.   

Public and/or Interagency  
   Notice Process: While public notice may be necessary under SGMA regulations, 

it is not expected that Public or Interagency Notice would 
necessarily be required to complete a project of this nature.  At 
least some of the necessary permitting and noticing is in place.  
This part of the project requires legal review and input.   

Required Permitting and  
   Regulatory Process This project would require, at a minimum: 

• Underlying appropriative water rights; licenses and/or 
permits held by CDMWC and/or its individual 
shareholders to allow for diversion of surface water from 
the Drain throughout the summer irrigation season. 

• Environmental Permitting allowing for the transfer of 
surface water from USBR Settlement Contractors or 
others to CDMWC. 

• Transfer agreements between CDMWC and settlement 
contractors or others to provide a physical supply of 
water in the Drain. 

 
Current Status: Several elements of this proposal are already in place and are 

functioning.  For example: 



• Several USBR Settlement Contractors have the necessary 
infrastructure in place to introduce surface supplies into 
the Drain. 

• CDMWC shareholders have the necessary infrastructure 
in place to divert surface water from the drain. 

• GCID and CDMWC currently have a transfer agreement in 
place that includes the necessary environmental 
permitting with USBR and DWR.  

• CDMWC shareholders have the necessary licenses and 
permits in place with DWR and SWRCB to allow those 
diversions. 

• CDMWC has a long-term supply agreement with USBR to 
supply water into the Sacramento River to offset 
shareholders diversions from the Drain that would 
otherwise infringe the rights of senior water right holders 
in the Sacramento River.  

The important element of this project that does not currently 
exist is the adjustment of the current economic relationship 
between CDMWC diverters and potential participating 
settlement contractors that provides settlement contractors 
sufficient economic incentive to introduce a physical supply of 
surface water to the Drain, and, at the same time, CDMWC 
diverters sufficient incentive to access that supply in lieu of their 
groundwater wells.    

 
Estimated Cost: $1,725,000 (See attached cost estimate analysis) 
 
Potential Funding Sources: Primary Source:  CDMWC and its shareholders 

Secondary Source:  CGA, Settlement Contractors, 
NGO’s(TNC & others), Prop 1 grant 
funding, water export fees 

 
Anticipated Start Date: It is expected that this project in some form could start as early 

as crop year 2022 (March 2022) 
 
Anticipated Completion Date: This project could be ongoing 
 
Measurable Objectives Expected 
     To Benefit: Groundwater Levels, Groundwater Storage 
 
Serves Disadvantaged Community: At least some of the area within the CDMWC service area is 

identified as a Disadvantaged Community 
 



Expected Yield: Unknown at this time.  However, For the subarea within the 
Colusa Subbasin that approximately corresponds to the CDMWC 
the water budget currently included in the GSP includes an 
average from 1990 to 2015 of 48,000 AF/yr of surface water 
diversions, presumably from the Drain. For the same period, 
groundwater pumping averages about 40,000 AF/yr.  Assuming 
a successful project could displace 70% of this current 
groundwater pumping along the drain, a yield of 28,000 af of in-
lieu recharge could be realized.  

 
Benefit Evaluation Methodology: This needs further development, however, it is expected that 

the combination of information available through water 
budgets included within the currently proposed GSP, diversion 
data collected under SB88 and available publicly, evaluation of 
transfers contemplated under the project using the HCM 
developed for the GSP and the specific details of any proposed 
transfer subject to this project would yield sufficient data to 
calculate the benefits realized by the project. 

 
Next Steps 1) Present/review with TAC committee 

2) Present/Review with GSP consulting team 
3) Present/Review with CGA legal counsel 
4) Present/Review with potential supply partners (settlement 

contractors & others) 
5) Complete financial analysis 
6) Complete benefit analysis 

 
Summary CDMWC and its shareholders represent an important 

component of the overall groundwater demand within the 
Colusa Subbasin.  An in-lieu re-charge project that effectively 
partners these groundwater users with potential supply 
partners to reduce or eliminate groundwater pumping 
represents a great opportunity for improving groundwater 
sustainability withing the subbasin.  

 
 
 

 

 



From: Grant Davids
To: Jim Wallace
Subject: RE: Colusa Drain Mutual Proposed Project Management Action for In-lieu groundwater re-charge
Date: Monday, June 21, 2021 7:57:00 AM

Jim,
 
This sounds good. Even a narrow (or “conditional”) policy statemen as you describe would be useful.
If that’s not forthcoming, we’ll just describe the physical and operational elements of the project in
he GSP, and discuss the agreements that will need to be negotiated in the future. One thing to keep
in mind is that if the benefits of your recharge project extend beyond the CDMWC service area, then
those outside beneficiaries should pay something to facilitate the project. Simple in concept, hard to
put into effect.
 
Grant
 

From: Jim Wallace <jimwallace@ecolusa.com> 
Sent: Saturday, June 19, 2021 9:48 AM
To: Grant Davids <grant@davidsengineering.com>
Subject: Re: Colusa Drain Mutual Proposed Project Management Action for In-lieu groundwater re-
charge
 
Thank you Grant. I couldn’t speak with Thad on Friday but I left a message and asked for an appt.   I
expect both Thad and Lewis to support this project at technical level.  I won’t look further than that
for now.    But of course that is the easier discussion, objective discussion about infrastructure,
quantities, timing, permitting, etc. So I am focusing on this(technical) first.  To make sure that given a
suitable political environment and workable economics, we can do something positive. But if you
have anxiety about how the politics and economics of all this will play, then I share this anxiety.  Our
larger board has yet to have a productive discussion about money, priorities, fairness, public trust,
and other more subjective issues.  And I see a wide variety of perspective on these issues given the
relatively disparate nature of key player positions(the haves and the have nots).   To be blunt, I fear a
policy statement that accurately reflected the position of the large SW suppliers at this point in the
process would not be acceptable to many players within our  community.    That being said,   a
narrow statement from the entire board that agrees to prioritize in basin transfers for the purpose
of recharge and other project management actions , for example, might be achievable.    I’ll ask Thad
about this specifically if/when we talk.  Thanks again for thinking about this and responding.  Jim
 

On Jun 19, 2021, at 8:13 AM, Grant Davids <grant@davidsengineering.com> wrote:


Hi Jim,
 
Thank you for the additional information. This will allow the team to prepare a detailed,
compelling project description for the GSP.
 
I don’t know whether or how it would work politically, but a meeting among the larger

mailto:grant@davidsengineering.com
mailto:jimwallace@ecolusa.com
mailto:grant@davidsengineering.com


settlement contractors and major proposed in-lieu rechargers (CDMWC, CCWD, and
OAWD) to discuss available water quantities in non-Shasta critical years would be very
helpful. Most of the necessary infrastructure is in place for these projects (some new
infrastructure needed OAWD), so the key is to demonstrate to DWR (in the GSP) that
the SW supply is available and there is general agreement regarding increased transfers
moving forward. I am encouraged that Settlement Contractors are telling you they
want to more fully utilize project water within the basin in full supply years. This is key.
If the Settlement Contractors could prepare a general “policy statement” to this effect
that could be included in the GSP, that would be very positive. Maybe you could float
this idea?
 
Thanks again for your thoughtful reply,
 
Grant
 

From: Jim Wallace <jimwallace@ecolusa.com> 
Sent: Friday, June 18, 2021 5:33 PM
To: Grant Davids <grant@davidsengineering.com>; Jim Wallace
<jimwallace@ecolusa.com>
Cc: Mary Fahey <mfahey@countyofcolusa.com>; Dave Ceppos
<dceppos@ccpcsus.edu>
Subject: RE: Colusa Drain Mutual Proposed Project Management Action for In-lieu
groundwater re-charge
 
Hi Grant, Thanks for your encouragement and feedback on this proposal.  I appreciate
it.
 

1. You asked for a copy of CDMWC/USBR contract.  Here is a link for that contract.
 

a. https://drive.google.com/file/d/14Ab3TJDp5kC5cY000h0887iGoiyYH6yA/v
iew?usp=sharing

 
2. You asked for a copy of CDMWC/GCID 2021 transfer agreement (note: this copy

is a draft but I believe was the final draft for this years agreement.  I will upload
an executed copy when I put my finger on it.).  Here is a link for that contract:

 
a. https://drive.google.com/file/d/14Cw6I7NGhvdzOErv356Ot3gYWNzJFlGj/

view?usp=sharing
 

3. You asked is more water available under this contract with GCID?   I think the
answer is yes, but I have not reviewed this project proposal with Thad to see if or
where it fits in GCID’s strategy for recharge projects.  I am hoping to do that next
week.

4. You asked which settlement contractors are most likely to be the source of
transferred water.  My answer is:

mailto:jimwallace@ecolusa.com
mailto:grant@davidsengineering.com
mailto:jimwallace@ecolusa.com
mailto:mfahey@countyofcolusa.com
mailto:dceppos@ccpcsus.edu
https://drive.google.com/file/d/14Ab3TJDp5kC5cY000h0887iGoiyYH6yA/view?usp=sharing
https://drive.google.com/file/d/14Ab3TJDp5kC5cY000h0887iGoiyYH6yA/view?usp=sharing
https://drive.google.com/file/d/14Cw6I7NGhvdzOErv356Ot3gYWNzJFlGj/view?usp=sharing
https://drive.google.com/file/d/14Cw6I7NGhvdzOErv356Ot3gYWNzJFlGj/view?usp=sharing


a. GCID first because:
                                                                                       i.      we are currently working with them
                                                                                     ii.      they have the largest supply
                                                                                   iii.      they have the most infrastructure on the drain that

is relevant to a project like this
b. Maxwell Irrigation,

                                                                                       i.      we have worked with Maxwell in the past
                                                                                     ii.      they can divert and deliver directly to the drain and

are upstream from much of our shareholder base
                                                                                   iii.      I have not reviewed this project with Maxwell

c. Princeton/Provident
                                                                                       i.      same reasons as Maxwell, we have worked with

them previously and they have relevant infrastructure. 
                                                                                     ii.      I have not reviewed this project with

Princeton/Provident
d. RD108

                                                                                       i.      RD108 is located further down the drain and their
ability to deliver to the drain is slightly less convenient than
some of the upstream diverters (once diverted from the river,
RD108 has to lift the water over their back levee to get the
water into the drain.  But CDMWC has  executed this maneuver
with RD108 successfully in the past and so I believe is a viable
option.)

                                                                                     ii.      Direct diversion and delivery to the drain is the best
option to work with RD108, in my opinion.  But a second option
is for RD108 to be a supplier of transfer water but have the
water wheeled through another upstream diverter into the
Drain. 

                                                                                   iii.      I met today with Bill V at RD108 to review this
proposal and get feedback.  In general, I would describe the
discussion as positive and I expect RD108 would support this
project.

e. Davis Ranch.  CDMWC has not worked with them before, however:
                                                                                       i.      They have the ability to divert from the river and

deliver directly into the drain with their existing infrastructure
                                                                                     ii.      They have the added benefit to CDMWC of being

able to deliver into the Drain below the Davis weir.  This is an
important distinction because a major challenge with the
operations on the Drain is lack of flow below the Davis Weir
and significant of CDMWC service area is below the Davis Weir.

                                                                                   iii.      They have a demonstrated interest in recharge in
general and so might be interested in participating in a project
like this

                                                                                   iv.      I have not reviewed this project with Davis
5. You asked about validating whether 83,000 af was reliably available from



settlement contractors to meet demands of multiple recharge projects.   In
Shasta Critical years I expect one could not validate that this quantity is available,
especially, to the extent that settlement contractors have already committed
project water to other transfers both in and out of basin.  In full supply years,
however, I believe the answer is yes.  In speaking with Settlement Contractors I
am consistently told that better (more complete or fuller) usage of project water
within the basin during water flush years is a top priority with respect to
groundwater sustainability.  Review of settlement contractors prior year project
water scheduling with USBR would give a good idea of the total quantity of
water likely available for transfer to any proposed project.  I have not seen any
of the detail included in the other recharge projects proposed for inclusion in the
GSP, but I am guessing that much of this work has already or is currently being
done. 

6. You asked about how could this new demand for recharge water affect prices? 
Simple answer is I don’t know.  But, for the purposes of my proposal I estimated
that CDMWC would pay approx. double the amount we are currently paying for
transfer water for  the additional 28,000 af.

7. You asked about the current cost of groundwater pumping in CDMWC service
area.  This information is not readily available, however,  I have some
information from my own farm operations within CDMWC and I will reach out to
some other shareholders to see if I can put some information together and send
it over.  I expect this cost to be in the range of 75-100/af for direct electric
charges for pumping.

8. You asked about current transfer cost.  Please reference the contract in the
above link.

9. You asked about the cost estimate analysis that I referenced in the proposal. 
This is not complete, but as soon as I have something I will send it over.

 
Thanks again for looking at this project.  JIM
 
Jim Wallace
jimwallace@ecolusa.com
mobile 530.218.1396

 

From: Grant Davids
Sent: Thursday, June 17, 2021 9:39 AM
To: Jim Wallace
Cc: Mary Fahey; Dave Ceppos
Subject: RE: Colusa Drain Mutual Proposed Project Management Action for In-lieu
groundwater re-charge
 
Hi Jim,
 
This is an excellent project, one reason being that it can be implemented at some level
with existing infrastructure and expanded gradually as additional infrastructure is
constructed.

mailto:jimwallace@ecolusa.com
mailto:grant@davidsengineering.com
mailto:jimwallace@ecolusa.com
mailto:mfahey@countyofcolusa.com
mailto:dceppos@ccpcsus.edu


 
Some follow up comments/questions/requests:
 

1. Please send a copy of CDMWC’s contract with USBR, or a summary of key terms.
2. Please send a copy of CDMWC’s transfer agreement with GCID, or a summary of

key terms. Is more water available under this agreement than has been used
historically?

3. Other that GCID are any of the “multi-year transfer agreements with USBR
settlement contractors” already in place or to be negotiated?

4. Which settlement contractors are most likely to be the source of transferred
water (e.g., GCID, PCGID, PID, others???)

a. Note that the OAWD and CCWD projects are also counting on transfers to
supply their in-lieu recharge projects: 25,000 AF/yr for OAWD and 30,000
AF/yr for CCWD

b. What suggestions do you have for validating that 83,000 AF/yr
(25,000+30,000+28,000) are reliably available from settlement
contractors to meet these needs?

c. How could this new demand for surface water affect prices?
5. I will forward your project description to Duncan MacEwan, the team economist,

and get him thinking about financial incentives to get CDMWC shareholders to
divert SW rather than pump GW. These incentives are a key element of the
project.

a. What is the current, approximate cost to pump groundwater within the
CDMWC service area, energy only, not including amortization of capital?

b. What is your best estimate of average SW costs under transfer
agreements?

6. The cost estimate analysis referenced in your document was not attached;
please send.

 
Thank you,
 
Grant Davids, P.E. | President/Principal Engineer | Davids Engineering, Inc.
1772 Picasso Avenue Suite A Davis, CA 95618| office 530.757.6107 x104 | mobile
530.304.8655
<image001.jpg>
 
 

From: Jim Wallace <jimwallace@ecolusa.com> 
Sent: Wednesday, June 16, 2021 9:15 PM
To: Grant Davids <grant@davidsengineering.com>; Mary Fahey
<mfahey@countyofcolusa.com>; Dave Ceppos <dceppos@ccpcsus.edu>
Subject: Colusa Drain Mutual Proposed Project Management Action for In-lieu
groundwater re-charge
 
Hello Mary, Grant, Dave,

http://www.davidsengineering.com/
http://www.davidsengineering.com/
mailto:jimwallace@ecolusa.com
mailto:grant@davidsengineering.com
mailto:mfahey@countyofcolusa.com
mailto:dceppos@ccpcsus.edu


Please find attached a Proposed Project Management Action for In-lieu groundwater
recharge proposed by Colusa Drain Mutual Water Company.  I would like to add this
project to the list presented at last weeks joint TAC meeting.  I would also like to
include this project as an agenda item at our next TAC meeting with possible action.
  With the exception of the direct recharge project on Sycamore Slough, I have not yet
seen any of the other projects under consideration.  For this project proposal I used the
project elements detailed on slide 27 of Grant and Ken’s June 11 presentation to the
TAC.  Let me know if you have questions or comments. 
Thanks, JIM
 
Jim Wallace
jimwallace@ecolusa.com
mobile 530.218.1396

 
 

mailto:jimwallace@ecolusa.com
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Colusa Subbasin GSP Projects and Management Actions (PMAs) Submittal Form 

Overview 

The purpose of this form is to gather ideas for potential projects and management actions 

(PMAs) that could be evaluated and ultimately included in the Colusa Subbasin GSP.  Once ideas 

are gathered, an initial screening and evaluation process will be conducted, followed by ranking 

of potential PMAs for more detailed evaluation and inclusion in the initial GSP. 

Potential PMAs may fall under several categories, including but not limited to the following: 

 Recharge projects 

 Supply augmentation projects 

 Water conservation projects 

 Projects to reduce non‐beneficial consumptive use 

 Groundwater pumping allocations 

 Monitoring programs (groundwater pumping, water levels, stream flows, etc.) 

Please provide supporting documentation and/or links to that documentation for each 

question, if available.  NOTE:  It is recognized that much of the requested information may not 

be available at this time.  Please provide as much information as you can. 

Project Name and Contact 

Project or Management Action Name: 

COR artificial recharge  

Contact Person: 

Brad Samuelson, Water and Land Solutions on behalf of California Olive Ranch (COR) 

Organization/Affiliation (Project Proponent): 

California Olive Ranch 

Contact Phone: 

(209) 658‐8487 

Contact Email: 

bsamuelson@waterandlandsolutions.com 

Project or Management Action Description and Status 

 

Project or Management Action Description: 
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Artificial recharge is proposed at the California Olive Ranch property in Artois. Potential sources 

of water for recharge are flood flows from White Cabin Creek and Sheep Corral Creek, as well 

as Section 215 water through Orland‐Artois Water District (OAWD). Potential sites for recharge 

include a retired drainage ditch that borders the property, as well as recharge within the 

streambed.  

Project or Management Action Location (please provide a map if available): 

See attached. As shown, the proposed recharge location is within the Orland‐Artois Water 

District. 

 

Which Sustainability Indicator(s) does this Project or Management Action address: 

1. Groundwater levels 

2. Groundwater Storage 

3. Groundwater Quality 

4. Land Subsidence 

5. Surface Water Interaction 

Groundwater levels would be addressed by this project. As shown in draft Figure 3‐23 of the 

Colusa Subbasin GSP, this area showed the greatest decline in groundwater elevations from 

spring 2006 to spring 2017. 

Project or Management Action Status (Conceptual, In Design, Ready for Implementation): 

Conceptual 

Has a feasibility assessment been conducted? If so, please list the agency and provide the 
documentation (or provide web link to download). 
A feasibility study is currently being scoped and engineering firms are writing proposals to 

prepare the feasibility study. 

 

Estimated Cost: 
TBD 
 
Potential Funding Sources: 
TBD 
 
Management Action or Project Yield (e.g. water contributed to the groundwater system, 
acre‐feet per year): 
TBD. It is envisioned that recharge would take place in wet years when flood flows are 
available. 
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Please describe any required Permitting and Regulatory Process and status of permitting and 
CEQA/NEPA compliance: 
Water rights would need to be acquired if flood flows from White Cabin Creek or Sheep Corral 
Creek are used.  
 
Does this Management Action or Project serve a disadvantaged community? If so, which 
one(s)? 
N/A 
 
Additional Information Sources: 
 
 
Other Information: 
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From: Sugar, Sarah@Waterboards
To: Michael Doherty
Cc: Mary Fahey; Kim Vann (kvann@frontiernet.net); Lee, Katherine@Waterboards
Subject: RE: ground water recharge
Date: Wednesday, April 05, 2017 11:53:12 AM
Attachments: image001.png

Hi Michael,
 
It sounds like an interesting project. Below, I’ve included: 1) information on the different possible avenues for your project, 2)
additional detail on temporary permits for groundwater recharge, 3) some initial thoughts on your proposal, and 4) the next steps for
honing in on a clear project description. The e-mail includes a lot of information, so feel free to let me know if you have questions.
 

1)      The first step would be to decide what type of water right permit you’re applying for: temporary or standard.  A temporary
permit application can usually be processed more quickly, but only lasts 180 days and needs to meet certain criteria (urgent
need for the water, no injury to downstream users, no unreasonable effects to fish and wildlife).  A standard permit
application can take several years to process, but generally lasts as long as the water is put to beneficial use.  (More
information on groundwater recharge and water rights can be found on our webpage:
http://www.waterboards.ca.gov/waterrights/water_issues/programs/applications/groundwater_recharge/)

 
2)      Right now, the Division of Water Right filing fees for temp. permit applications for these types of projects have been reduced

to $100+, depending on how much water is diverted. One thing to note, however, is that both standard and temporary
permits are subject to environmental review under the California Environmental Quality Act (CEQA), which can take some time
to complete.  CEQA is currently suspended for some temporary permits for recharge projects by local or state agencies while
the Drought State of Emergency is in effect, but not for projects by private entities. However, a private entity may be able to
partner with a public agency to qualify for the CEQA suspension. 
 
We have a webpage that outlines the temporary permit process and gives tips on how to avoid potential delays:
http://www.waterboards.ca.gov/waterrights/water_issues/programs/applications/groundwater_recharge/tips_for_filing.shtml. 
 

3)      When applying for a temporary or standard permit, you will need to specify:
a.       the point of diversion (where you would set up the pump)
b.      a diversion season (when you’ll pump water from the creek)
c.       the maximum diversion rate (one option is to propose the capacity of the pump)
d.      the maximum amount of water you would divert each season
e.      the area that will be used for recharge (the gravel excavation sites)
f.        the place of use and purpose of use of the water: groundwater recharge is a type of storage, not a beneficial use, so

the application will need to specify how the recharged water will ultimately be used. If you already use groundwater
on your ranch, the place of use might be the ranch itself, and the purpose(s) of use could be irrigation, domestic use
and/or stockwatering, for example.

 
Other questions that could come up during our review are:

a.       When were you planning to start diversions (this spring, next winter, or later)?
b.      How high are “high flows”, how was that determined, and how will you know flows are high enough to start diverting?
c.       Are there existing water rights for the ponds at the gravel excavation site?
d.      If the gravel excavation site is close to Sand Creek, how does the groundwater basin interact with Sand Creek? 

Depending on water table levels and gradients, there is a possibility of recharged water returning to the stream as
flow, rather than remaining available in the groundwater basin.  Or, during high flows, water levels in Sand Creek may
already contribute water to the gravel ponds.

e.      Is there information on water table depth or groundwater movement near the recharge site?
f.        Are there downstream water users with a right to the water, or fish and wildlife species that might be affected?

 
4)      If you’d like, we could start by discussing your basic project and initial questions by phone, then set up an in-person meeting

or site visit when the project description is fleshed out.  We also strongly recommend looping in the California Department of
Fish and Wildlife early in the process, in case changes to the project description are necessary to reduce impacts on fish and
wildlife.  The water rights contact for Department of Fish and Wildlife for Colusa County is Lauren Mulloy, available at (916)
358-2909, or lauren.mulloy@wildlife.ca.gov.

 
Again, I’m happy to answer any questions on process, fees, or your particular project be e-mail or phone.
 
Regards,

mailto:Sarah.Sugar@Waterboards.ca.gov
mailto:mike@chamisalcreek.com
mailto:mfahey@countyofcolusa.com
mailto:kvann@frontiernet.net
mailto:Katherine.Lee@waterboards.ca.gov
http://www.waterboards.ca.gov/waterrights/water_issues/programs/applications/groundwater_recharge/
http://www.waterboards.ca.gov/waterrights/water_issues/programs/applications/groundwater_recharge/tips_for_filing.shtml
mailto:lauren.mulloy@wildlife.ca.gov



 
Sarah Sugar
Environmental Scientist
Division of Water Rights
State Water Resources Control Board
Office: (916) 341-5426
Sarah.Sugar@waterboards.ca.gov

 
 
 

From: Michael Doherty [mailto:mike@chamisalcreek.com] 
Sent: Monday, April 03, 2017 5:22 PM
To: Sugar, Sarah@Waterboards
Cc: Mary Fahey; Kim Vann (kvann@frontiernet.net)
Subject: ground water recharge
 
Sarah,
 
My name is Michael Doherty and I am a farmer/landowner in Arbuckle,  south western Colusa County. I am very interested in pursuing
a small scale ground water recharge project that I believe has great merit and could be a template for more projects in Northern
California.  My ranch is adjacent to Sand Creek which during the winter can have high flows of drain water that make it to the Colusa
Basin Drain and eventually to the Sacramento River.  My thought is to divert water during these high flows and hold the water so it can
percolate into the groundwater basin.  I would hold the water in some ponds on my property that are gravel bottomed.  These ponds
are really old gravel excavation sites from the previous landowner.  They are not currently farmable and would be perfect for this use. 
There is a product called a Riverscreen pump that only needs 4 inches of water depth to function. I would put the pump into the creek
at high flows and remove it when the flows are too low.
 
I understand the Governor himself is very interested in projects such as this and has encouraged them.
 
I would love to speak with you in person about this project.  I am also available to show or set up a tour when needed. 
 
Looking forward to hearing from you. 
 
Chamisal Creek Ranch LLC.
 
Michael F. Doherty
1167 Cortina School Road
P.O. Box 157
Arbuckle, Ca 95912
Home     530-476-3538
Fax       530-476-3168
Cel      530-681-8204
 

mailto:Sarah.Sugar@waterboards.ca.gov
http://saveourwater.com/
http://www.waterboards.ca.gov/waterrights/water_issues/programs/drought/index.shtml


Ephemeral Stream Recharge Field Notes 
Date: 11/19/19 

Participants: Mary Fahey, Bill Vanderwaal, Halbert Charter, David Henriques (Charter Oaks), Steffen M. 

(Chico State), Jeff Davids 

 

General notes 

 

1. Two different scales and approaches to managed aquifer recharge are described below.  In both 

cases, the potential water sources are the same: 

a. Imported surface water (e.g. 3F or 215 USBR water (surplus water)) 

b. Locally generated runoff in ephemeral streams and swales 

c. Mixture of the two 

2. Regardless of the water supply or project conceptualization, it is critical to understand: 

a. Availability of water for recharge (in space and time) 

b. Ability to recharge available water (limited by infrastructure, land area, and infiltration 

rates) 

3. There are also important policy and legal questions including: 

a. How will credits for groundwater recharge work? 

b. Are there any water rights concerns over impacts to downstream water users? 

c. What is the permitting process for agricultural managed aquifer recharge? 

 

Sand Creek Project(s) 

 

On Sand Creek, there appears to be two basic long‐term project concepts, which are not mutually 

exclusive (i.e. the first could be part of the second): 

 

1. Diversion of Salt Creek water during storm events (or runoff from agricultural fields or CCWD 

water) and application to nearby lands 

a. Michael Doherty’s gravel pit to the north of Sand Creek and east of Cortina School Road 

may be a good place to start. 

b. Currently, runoff from field(s) to the west of Cortina School Road is diverted into the 

gravel pit. 

c. It may be possible to fill portions of the gravel pit with Colusa County Water District 

(CCWD) water from the delivery point near the northwest portion of the gravel pit. 

i. There may be some water rights issues to utilizing CCWD water for recharge 

d. In the long run, infrastructure to move water from Salt Creek into the gravel pit would 

be necessary and could involve either: 

i. A gravity diversion from Salt Creek upstream of Cortina School Road, an open 

channel to convey water to the gravel pit, and a spillway/return flow to Salt 

Creek from the southeastern corner of the gravel pit or 

ii. A pumped diversion from Salt Creek along with an appropriate screening facility 

and pipeline. 

e. Suggested next steps: 



i. Determine area of agricultural lands currently draining to the gravel pit 

ii. Measure runoff from these lands to the gravel pit 

1. Depending on the range of flows, either a weir box (like the one that Hal 

is using) on the end of the pipe can be used for measurements (this 

works for low flows).  If higher flows are anticipated, the weir box is still 

helpful to keep a full pipe, but a hydroacoustic meter (e.g. SonTek IQ) 

should be installed. 

iii. Measure infiltration capacity of several different locations within the gravel pit 

with: 

1. Large scale USBR ponding seepage tests 

2. Small scale double ring infiltrometer tests 

iv. Perform detailed topographic survey of gravel pit and Sand Creek to facilitate 

conceptual design of necessary diversion and conveyance infrastructure 

v. Measure rainfall and runoff from Sand Creek 

vi. Draft a conceptual plan for increased utilization of the gravel pit for 

groundwater recharge 

1. This would include more accurate estimates of recharge potential 

2. Cost estimates for different configurations (i.e. gravity diversion vs. 

pumped) 

vii. If these steps are of interest to the group, CSU Chico could prepare a more 

detailed proposal for the Agricultural Research Institute funding, and willing 

partners could help provide the necessary match (i.e. 25% cash and 100% total 

(in‐kind + cash). 

viii. We would also need to find a partner/student to investigate the identified 

policy  

2. Lower Salt Creek River Restoration, Grade Control, and Recharge Project 

a. This would be a significantly larger and more complicated project involving multiple 

partners with multiple objects (objectives?). 

b. Objectives 

i. Decreased gravel migration and stream incision 

ii. Reduced flood flows 

iii. Restored channel grade and riparian corridor 

iv. Increased groundwater recharge 

c. Methods 

i. Construction of additional grade control structures similar to the Sand Creek 

Road low water crossing approximately 2.5 miles west of Cortina School Road.   

ii. Restoration of streambed materials and grade in incised locations 

iii. Diversion of runoff outside of Sand Creek for application to areas with high 

recharge potential (like) 

iv. The stair‐stepped grade control structures would service the purposes of: 

1. Slowing water velocities in the channel 

2. Reducing gravel migration and associated downstream impacts 

3. Increasing water storage and residence time, thus decrease peak flood 

flows 



4. Increasing recharge upstream of grade control structures 

5. Allowing gravity diversions from Sand Creek to adjacent recharge 

projects (e.g. Michael Doherty’s sand pit described above) 

d. Possible partners 

i. Caltrans 

ii. Railroad 

iii. Colusa County (water resources, public works) 

iv. Colusa Basin Drainage District 

v. TNC, EDF, or ??? 

vi. CSU Chico 

vii. Colusa GSA 

viii. Colusa County RCD 

ix. Landowners 

e. Possible next steps 

i. Pitch the idea to potential project partners to gauge interest 

ii. Caltrans and the railroad might be the most interested because of the impact to 

their operations from ongoing flooding and gravel migration issues that cause 

the roadways/railways to be closed. 

iii. CSU Chico could play a role in understanding the hydrology, geomorphology, 

and recharge potential from the project, but this would require a longer term 

project and ongoing monitoring and investigation. 

 

Smaller Distributed Landowner‐Led Recharge Projects 

 

1. In addition to larger publicly funded recharge projects, there may also be opportunities 

for landowners to construct and operate smaller recharge projects.  (This could be done 

with incentives from the GSAs) 

2. Water source 

a. Imported surface water (e.g. 3F or 215 USBR water (surplus water)) 

b. Locally generated runoff in ephemeral streams and swales 

c. Mixture of the two 

3. Design 

a. Constructed within existing drainage ways or in other higher permeability areas 

b. Open to the atmosphere (i.e. spreading basin) or closed (e.g. infiltration pit) 

4. Water Quantity Monitoring 

a. It is critical that incremental recharge (i.e. before and after the project(s)) be 

measurable. 

b. Generally, directly measuring recharge will not be possible, so a water balance 

approach involving measuring all other inflows and outflows needs to be used 

to solve for recharge (i.e. recharge = inflows ‐ outflows) 

c. If possible, inflows and outflows should be measured with a standard flow 

device, as described in the USBR Water Measurement Manual. 

i. Smaller full‐pipe flows can be reliably measured with magnetic meters 

(e.g. Seametrics) 



ii. Larger open channel flows can be measured with critical flow devices 

(e.g. weirs or flumes) and measurement of water level (e.g. Seametrics 

pressure transducers).  For flumes and weirs, it is best to have a low 

range sensor (e.g. 2.3 feet or 1 PSI) with high accuracy ± 0.01 feet, such 

as the low pressure range Seametrics PT2X pressure transducer. 

iii. When insufficient head is available, or if the range of possible flows is 

too great, an Acoustic Doppler Velocimeter (e.g. SonTek) can be used. 

iv. If the recharge facility is open to the atmosphere, evaporation losses 

should be accounted for, especially if they are operated during the hot 

and dry summer months (see USGS Estimation of evaporation from 

open water). 

5. Water Quality Monitoring 

a. The quality of recharged water should be measured to understand potential 

water quality impacts from additional recharge. 
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