SOQUEL/APTOS GROUNDWATER MANAGEMENT PLAN
BASIN IMPLEMENTATION GROUP (BIG)
Tuesday, September 23, 2014 - 7:00 p.m.
Soquel Creek Water District Board Room
5180 Soquel Dr., Soquel, CA
AGENDA
1.

CALL TO ORDER

2.

ROLL CALL
Bruce Jaffe, Soquel Creek Water District
Don Hoernschemeyer, Soquel Creek Water District
John Benich, Central Water District
Bob Postle, Central Water District
Bill Wigginton, Seascape Greens HOA Well

3.

APPROVAL OF MINUTES
3.1
Minutes of 11/12/13 Meeting (held over from previous meetings)
3.2
Minutes of 8/14/14 Special Meeting

4.

ORAL COMMUNICATIONS

5.

ADMINISTRATIVE BUSINESS
5.1
Approve Scope of Work and Budget for 2014 Annual Review and Report
5.2

Consider Scope of Work from USGS to Attend Scoping Meetings for Support of Basin
Groundwater Model

5.3

Consider Scope of Work for Geophysical Investigation to Identify Location of
Seawater/Freshwater Interface

5.4

Committee to Set Upcoming Meeting Frequency

5.5

Consider Proposal for Retention from Brownstein Hyatt Farber Schreck for
Assistance in Development of Joint Powers Authority

6.

INFORMATION ITEMS
Staff Reports - Oral

7.

ADJOURNMENT
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SOQUEL/APTOS GROUNDWATER MANAGEMENT PLAN
BASIN IMPLEMENTATION GROUP (BIG)
MEETING MINUTES
November 12, 2013
1.

CALL TO ORDER
Tom LaHue, Soquel Creek Water District called the meeting to order at 7:00 p.m.

2.

ROLL CALL
Committee Members Present:
Tom LaHue, Soquel Creek Water District Board President
Don Hoernschemeyer, Soquel Creek Water District Board Member
Carol Monkerud, Central Water District Board Member
Bill Wigginton, Seascape Greens Homeowners Association
Committee Members Absent:
Bruce Jaffe, Soquel Creek Water District
Christy Leach Marani, Central Water District
Others Present:
Kim Adamson, General Manager, Soquel Creek Water District
Taj Dufour, Engineering Manager/Chief Engineer, Soquel Creek Water District
John Benich, Central Water District Board Member
Ralph Bracamonte, General Manager, Central Water District
Cameron Tana, HydroMetrics, WRI
John Ricker, Santa Cruz County Water Resources Division Director
Martin Mills, PureSource Water (Private Well Representative)
Melanie Schumacher, Special Projects Engineer, Soquel Creek Water District
Karen Reese, Executive Assistant/Board Clerk, Soquel Creek Water District
3 members of the public

3.

APPROVAL OF MINUTES
3.1
Approve minutes of May 14, 20013
Bill Wigginton made a correction on Page 3 of 5, second paragraph. It should read
“Committee member Bill Wigginton reported the production from the
Seascape Greens irrigation well has recently decreased and he agreed to
look into getting this data.”
MOTION: Don Hoernschemeyer; Second: Bill Wigginton: To approve the minutes of
May 14, 2013 with the correction noted above. The motion was unanimously
approved.

4.

ORAL COMMUNICATIONS – None

5.

ADMINISTRATIVE BUSINESS
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5.1

Review Updates to Groundwater Management Plan from HydroMetrics, WRI
Cameron Tana, HydroMetrics, WRI was present and reviewed the changes to
the Groundwater Management Plan which was last updated in 2007 from the
1996 plan. The recommendation in the plan is to review it every 5 years and
update it as necessary every 5 years. Changes were recommended related to
the groundwater condition section and the basin management objectives
section.
Summary of changes discussed:
 Title page: Remove year in name of the document. Updates will be
indicated in the date approved or date updated area of the document.
 The Board of Director names were updated for Soquel Creek Water
District and Central Water District. The Board Clerk’s name was
updated for Soquel Creek Water District.
 The committee membership for the Basin Implementation Group was
updated.
 Service Area and Topography
o Population and service connections were updated
 Climate and Rainfall
o The water year is October 1 – September 30 (winter water)
o Estimated recharge for the whole area has been translated
related to rainfall at specific stations to make it easier for the
districts to evaluate.
o New graphics have replaced old graphics to be consistent with
time spans covered.
 Clarification was made that Greenbelt Water should be PureSource
Water
 Soquel-Aptos Area Groundwater Basin Management Area Boundaries
were updated
o Mr. Tana explained that the hatched areas west of SC-1 in
Figure 3-7b represents an area of the Purisima area where
recharge from this area is not included in the water balance
calculations.
 Local Recharge Areas added to meet AB 359 requirements
o Mr. Ricker noted that Rodeo Gulch was not shown in Figure 312b.
 Discussion related to pumping by water agencies and how they relate
to new estimates for sustainable yield focusing on the fact that
groundwater levels are below protective elevations and for the basin to
recover to protective elevations pumping needs to be decreased. Once
recovery occurs the Groundwater Management Plan should be updated
again.
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On Page 6, 3rd paragraph change the pumping season for City of Santa
Cruz to read April through November.
Groundwater quality was updated to include new standards. The MCL
for chromium 6 will possibly be coming out in January and at this time
there is no adjustment time for districts.
Seawater intrusion was addressed with a new figure comparing
current to previous protective levels.
Update on anthropogenic contamination in the basin is included

Basin management goals and objectives were reviewed
 Goal 1 - Ensure Water Supply Reliability
o Pumping Within the Sustainable Yield
o Developing Alternative Water Supplies
 Page 81, last sentence should be “groundwater
pumping” not groundwater supplies
 In discussion of additional supplemental supply options,
add “include but are not limited to” before the bulleted
list on page 83
o Manage Groundwater Storage For Future Beneficial Uses And
Drought Reserve
 Page 84, 2nd paragraph needs to be clarified as to SqCWD
not raising groundwater levels above protective
elevations.
It should indicate they don’t want the
seawater intrusion to get worse, but they are not trying to
get enough water to push it further offshore.
 Ms. Adamson talked with the group about a Stanford
University project measuring the seawater/freshwater
interface with electrical resistivity. The measurements
have been done and the data should be available in early
2014.
Ms. Adamson talked about the possibility of
having this done a couple of years in a row to get a rate of
change which would be valuable.


Goal 2 – Maintain Adequate Water Quality
o Meet Existing Water Quality Standards Such As Drinking
Water Standards
o Maintain Groundwater Levels to Prevent Seawater Intrusion
 Add some narrative to discuss protective elevations will
be managed adaptively depending on what happens in the
future.
o Prevent and Monitor Contaminant Pathways



Goal 3 – Prevent Environmental Impacts
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o Maintaining or Enhance the Quality of Groundwater Recharge
by Participating in Land Use Planning Processes.
 Updated with current County policy
 Continuation of discussion of the recharge map and
clarification of about how additional evaluation would be
needed before recharge projects are sited.
 Discussion of Page 91, 2nd paragraph, 2nd bulleted item
regarding vegetation. Just because an area is open space
does not mean it’s a good recharge area. Add the primary
groundwater recharge map that has been adopted by the
County Board of Supervisors (Page 25 of the 2007 adopted
GMP) in the Objectives Section since this map is used for
land use planning. Change the title of the map to
Primary Groundwater Recharge Area.
o Avoiding Alteration of Stream Flows That Would Adversely
Impact the Survival of Populations of Aquatic and Riparian
Organisms
 So far there have been no impacts seen from District
pumping on Soquel Creek; however nearby shallow wells
continue to show groundwater levels below the stream
bottom.
o Protect The Structure and Hydraulic Characteristics of the
Basin by Avoiding Withdrawals That Cause Subsidence
 There were no updates to this section
In conclusion, Mr. Tana noted these are the updates proposed for the
Groundwater Management Plan.
Recommendation: Forward the final draft of the Groundwater
Management Plan to the individual boards for approval with the
recommended changes
Public Comments:
Jerry Paul asked about moving water between Santa Cruz and Soquel in a
drought situation. President LaHue noted this is not related to the
Groundwater Management Plan and not appropriate for discussion at this
time.
Adele Gardner asked about seawater intrusion and if a timeline of when the
water would be ruined has been determined that can be shared with the
public.
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President LaHue noted that the studies being done by Stanford may help to
determine where the interface is between fresh water and seawater. Mr.
Tana noted it is known that the water levels in the Purisima have been too
low for a long time and that would bring in the seawater over time. It is not
known how fast it is coming in. Seawater intrusion has been identified in 2
of the Beltz monitoring wells. Mr. Tana noted it’s been estimated to be a
number of years once the seawater is found in the monitoring wells to reach
the production wells.
Mr. Paul asked if water were provided from Santa Cruz to Soquel, exactly 1
year later how much would be left in the Purisima. For example, if you have
100 gallons, how much could you expect to have available to return in 1 year.
Mr. Tana replied that groundwater is very slow, so after 1 year he thinks it
would basically all still be there. They haven’t looked at this specific
question; the tools aren’t there to measure this. Generally with the slow rate
of flow it should be all there. Even if it’s not all there it’s doing something to
raise protective levels against seawater intrusion. Even if it flows offshore,
it’s still beneficial to the basin as its pushing back seawater.
5.2

Soquel-Aptos Area Groundwater Management Annual Review and Report
Water Year 2013– Approve Scope of Work and Budget
Ms. Adamson reviewed that the cost of the work is split between Soquel
Creek Water District (89%) and Central Water District (11%) for a total of
$55,000.00.
Mr. Tana noted they would be revising previous years’ contour maps because
the districts wells have been re-surveyed in the last year. Maps from 2012 to
present would be updated.
MOTION: Tom LaHue; Second: Don Hoernschemeyer: To approve the Scope
of Work and Budget for the 2013 Annual Review and Report to be prepared
by Hydrometrics, WRI. Motion was unanimously approved.

5.3

Proposed Draft Second Amendment to the Joint Exercise of Powers
Agreement (JPA) Between Central Water District and Soquel Creek Water
District Regarding the Term for the 5th Committee Member Serving on the
Basin Implementation Group
Mr. Dufour noted this item has been reviewed in the past and is now being
brought forward with the final wording that the 5th committee member would
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serve a 2 year term and a change in the resolution for the board clerk of
Central Water District.
MOTION: Carol Monkerud; Second: Tom LaHue: To approve Proposed Draft
Second Amendment to the JPA with regard to the 5th Committee Member
Serving on the BIG and take the resolution to the individual boards. Motion
was unanimously approved.
5.4

Continued Discussion Re: Forming a Groundwater Replenishment District
Ms. Adamson spoke about forming a groundwater replenishment district
through a Joint Powers Authority. A groundwater replenishment district
has powers to be able to do a lot of different things to try and recharge the
basin and also allows the replenishment district to spread the cost of doing
that to everybody who is pumping out of the basin. There has been
discussion of boundaries, who should be included, who shouldn’t be included.
There have been some private citizens who have been talking about forming a
replenishment district by petition. This would be a stand- alone entity, not
tied to any district. It would have its own independently elected board within
the boundaries of that replenishment district. The comments that SqCWD
have been hearing from their customers is that the costs are not being shared
fairly within the basin. There are customers who say they have enough
voters within their district that they can start a petition to form their own
replenishment district and everyone else will be forced into it.
Ms. Adamson, Mr. Bracamonte and Mr. Ricker have been talking about
forming a private well owners stakeholder’s group to bring people together to
try to work on establishing a shared problem, and look at multiple options
one of them would be establishing a replenishment district. This could be
done through a JPA, still have some say over how it’s set up, it would still be
under the control of the County and the two districts. It’s important to have
the customers be part of a cooperative effort. This could be a 12-18 month
process to get through the stakeholder group; there is a fairly large group of
private well owners (20-25).
Mr. LaHue pointed out that educating the customers is an important factor.
Ms. Adamson noted it’s important that the group is aware that there is a
strong push right now from private citizens to see the districts to do
something or they will do it themselves.
Mr. Bracamonte noted it’s important that there is complete transparency and
have customers be part of the solution. Central Water District in the past
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has not been in favor of a replenishment district but losing complete control
is not an option. He is in favor of the formation of a stakeholder’s group and
thanked Mr. Ricker for being willing to help out with this group.
Mr. Ricker asked what areas this would encompass. In the original
discussion it was within the district’s service areas. If you are going to be
levying service charges there needs to be an engineering report on how the
pumpers would benefit from the district or how they impact the problem. It
would be more management to use the service area. If you go anywhere
outside the service area, the County has to be a part of it per the water code.
This would involve the County Flood Control District. 85% of the pumping in
the urban portions of the Purisima is by the District and the City of Santa
Cruz. The whole Purisima is 38% non-municipal pumping. The City of
Santa Cruz would need to be brought in to pick up the Beltz wells areas.
There are some gaps on the coast where agriculture pumping occurs. The
County could also go up Cherryvale Area.
Mr. Wigginton said this process sounds very complicated. He noted he’s the
manager of a geologic hazard abatement district which is a state agency. He
explained it needs a forming body such as the County that could prevent,
control and mitigate a geologic hazard such as seawater intrusion. It
requires that a map be prepared, and then the forming body has to get a
petition that is based on assessed values of land. Once it’s formed there is a
levy of an assessment and goes on the tax rolls. There is no EIR or LAFCO
needed. He offered this idea as a possible option. This would not be a local
district but a state agency.
Ms. Adamson said she would check into how this would function and the
legalities of this process and had questions of if this was tied to water use.
Ms. Adamson thinks it’s important from the district’s point of view that the
private well owners be part of an inclusive stakeholders group in a
cooperative way rather than being forced into a tax or fee for their pumping.
It’s important not to set up the process for failure. Ms. Adamson asked if
legislation would be required for this type of agency.
Mr. Wigginton stated it does not.
Ms. Adamson spoke to what might be a part of the stakeholder’s group which
would include some of the larger pumpers and there was also a conversation
about trying to bring in the farm bureau and winegrower’s associations. Not
that they may even be part of any future replenishment district, but they are
a large group and having them have a place at the table could be very
important because they could be included in the future.
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Mr. Ricker noted the next step would be for him to present the concept to the
Board of Supervisors in January. The process of being open, transparent and
incremental has everything going for it.
Ms. Adamson thanked Mr. Ricker for assisting in this effort.
5.5

Tentatively Set the Schedule and Agenda for the Next Basin Implementation
Group Meeting (no staff report)
The next Basin Implementation Group meeting was set for Tuesday, May 13,
2014 at 7:00 p.m.

6.

INFORMATION ITEMS
6.1

Oral Reports from the Soquel Creek and Central Water District General
Managers on Items of Interest to the BIG
Mr. Bracamonte reported that Hydrometrics is finishing up their technical
report. Central Water District is looking at moving their production from
Aromas to the Purisima due to iron and manganese issues so they are looking
at building a treatment plant. Due to the chromium 6 level in wells 4 and 10
it’s critical that they have a secondary source of water.
Ms. Adamson reported that SqCWD is in a process of evaluating back up
plans should the supplemental supply project with Santa Cruz not go forward
or take too long. Water transfer, recycled water, district only desal,
replenishment districts, and mandatory rationing/moratorium are being
explored. Chromium 6 treatment options are being looked at. A proposal for
using a skid treatment plant was reviewed. The District is in the process of
selecting consultants to do a peer review of the Hydrometrics reports, and
will be followed by a technical advisory group looking at both the peer review
and the original reports.
Mr. Dufour reported the District is out to bid on the 2nd of 5 well master plan
wells (O’Neill Ranch Well and Treatment Center) and hopes to begin
construction early 2014.

7.

ADJOURNMENT
Being no further business, the meeting was adjourned at 8:50 p.m.
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Submitted by,
__________________________________________
Kim Adamson, General Manager
Soquel Creek Water District
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SOQUEL/APTOS GROUNDWATER MANAGEMENT PLAN
BASIN IMPLEMENTATION GROUP (BIG)
SPECIAL MEETING MINUTES
August 14, 2014
1.

CALL TO ORDER
Bruce Jaffe, Soquel Creek Water District called the meeting to order at 6:03 p.m.

2.

ROLL CALL
Committee Members Present:
Bruce Jaffe, Soquel Creek Water District
Don Hoernschemeyer, Soquel Creek Water District
John Benich, Central Water District
Bill Wigginton, Seascape Greens Homeowners Association
Committee Members Absent:
Bob Postle, Central Water District
Others Present:
Kim Adamson, General Manager, Soquel Creek Water District
Ralph Bracamonte, General Manager, Central Water District
John Ricker, Santa Cruz County Water Resources Division Director
Isidro Rivera, City of Santa Cruz Water Department
Brian Lockwood, Pajaro Valley Water Management Agency
Karen Reese, Executive Assistant/Board Clerk, Soquel Creek Water District
Others Present:
Cameron Tana, HydroMetrics, WRI participated via conference call
2 members of the public

3.

APPROVAL OF MINUTES
3.1.1 June 24, 2014
One minor correction was made.
3.1.2 November 12, 2013 Regular Meeting
Minutes could not be approved for this meeting as those present at the 11/12/13
meeting were not present tonight to vote. The minutes will be brought back to a
subsequent meeting.
MOTION: Don Hoernschemeyer; Second; Bill Wigginton: To approve the minutes
of June 24, 2014 with corrections. Motion passed.

4.

ORAL COMMUNICATIONS
Don Heichel spoke about regional solutions of the major users of the Soquel/Aptos
watershed. He feels that a missing component is the benefits to all the parties of a
major recycling plant similar to one in San Jose and changing waste water to a
resource.
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Director Hoernschemeyer noted recycled water is an active investigation and
invited Mr. Heichel to attend the August 26th special meeting of the Soquel Creek
Water District where supplemental supply options will be discussed.
5.

ADMINISTRATIVE BUSINESS
5.1
Consider Scope of Work from HydroMetrics WRI to Prepare a Basin
Groundwater Model
Cameron Tana, HydroMetrics, WRI participated via conference call to answer
questions from the committee.
Ms. Adamson reviewed the background regarding preparation of a
groundwater model as outlined in her memo. The Scope of Work was
presented to the Soquel Creek Water District’s Board. The presentation was
not given tonight as Soquel Creek Water District’s Board has seen it and
Central Water District has gone through the process of a water model. The
City of Santa Cruz would possibly cost share in this process to include their
portion of the basin in the model. To make this a regional effort, it was
decided to have the groundwater model come from the BIG to include all
users in the basin.
Ms. Adamson noted the Grand Jury’s report
recommended the same thing. This would allow for future groundwater
management to be cost-shared by all users in the basin. Central Water
District has a credit toward future cost-share projects.
Mr. Tana reviewed the purpose of a water model. The proposal would take
the existing Central Water District’s model and extend it out to the west to
cover the Purisima area. One of the important goals of a groundwater model
is to understand of what the stakeholders want to get out of the model. The
scoping efforts will bring together the staffs of the funding partners and
others who have been identified to discuss what questions they want the
model to answer. If changes come up during the scoping process, Mr. Tana
would bring updates to the BIG.
Director Hoernschemeyer stated four outcomes that he understands the
model would identify and asked Mr. Tana is these are correct.
1)
2)
3)
4)

Define potential for recharge by injection
New estimation of septic return
Recovery times for aquifer
Revision of protective levels with when the pumping is included
(groundwater levels or pumping goals?) Original model did not include
pumping? Would protective levels change?

Mr. Tana replied that the first three items will be included. Septic return
will need to be defined and would be more information input to the model.
He does not anticipate that the protective groundwater levels would change.
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They are needed to keep seawater intrusion offshore. There is future work
proposed to help identify where the interface is but at this time we don’t have
that information. The protective elevations are the best goal for keeping
seawater intrusion offshore over the long term. If the pumping plans are
decreased due to supplemental supply or different water use restrictions,
they can see how the groundwater levels respond to the change in that
pumping and if they respond such that the water levels are recovered to the
protective elevations that have already been estimated then the simulation
would show how the basin recovers with this plan. So he does not see the
protective elevations changing, but using that as a goal to see what the effect
of pumping is.
Mr. Bracamonte asked about Technical Advisory Committee (TAC) meetings
and when they would be held.
Mr. Tana replied that part of the first task of scoping will be to come up with
a work plan and a schedule for when TAC meetings will occur.
Mr. Ricker asked about the impacts on the inland pumping. Would the model
help to evaluate those impacts and to also get a sense of how far inland the
influence of inland pumping affects the coast?
Mr. Tana replied that is correct. It depends on the hydrogeology knowledge
that is input into the model and assumption that are taken and how it relates
to the kinds of groundwater flow.
Mr. Ricker commented the model could show what the impacts of a 15-20%
reduction of pumping across the board would be. That helps the County work
on support policies for working with the inland pumpers. The State has
designated the Soquel valley having a high priority alluvial basin with regard
to stream/aquifer interrelationships. Would an alluvial layer be needed going
up the valley? He could possibly find funding through the County to help
with some of the inland questions.
Mr. Tana agreed that was a topic that has come up in their investigation of
how to do the stream/aquifer interactions.
Director Jaffe noted that once the model is built there might be additional
uses for the model in the community. Is there framework in place to make
this available to anyone who wants to use it?
Mr. Tana replied this will be the BIG’s model and once it’s finished they can
have anyone use.
Mr. Jaffe felt that his experience with community models is that when you
have multiple using it you learn.
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Ms. Adamson noted that staff was approached by Andy Fisher who is moving
forward with a project to study managed aquifer recharge in our basin with
an almost an identical timeline with discussion about which portions of the
projects could be shared. What they do will be available to the BIG. Mr.
Fisher expressed interest in sitting on the TAC for this groundwater model.
Ms. Adamson talked about the ability to model and see what our effect is on
stream flows. The recent water bond has funds for restoration and would a
recycled water project that restores habitat would increase grant funding
ability, i.e. habitat restoration.
Mr. Tana felt that would be a compelling application for funding.
Director Hoernschemeyer was glad to see that the model mentions steam
flows and evaluating the impact of pumping and recharge and injection
scenarios. Fish need more attention.
Ms. Adamson noted there will be support for HydroMetrics from USGS in
doing the model. There will be a separate proposal for support costs in the
range of $50,000 - $100,000. There will be another proposal from USGS to do
a project the SqCWD has budgeted for to try to identify where the seawater
interface is which will make this model more valuable.
Mr. Wigginton would like to understand the level of effort and cost for the
two years identified in the proposal. At the end of the second cycle would the
model be complete? Will another consultant review the model to see whether
that’s the one that is going to be adopted? Will that take another year?
Mr. Tana answered that a model that will answer the questions as outlined is
proposed to be completed in the two year time period.
As far as further
review, the idea is to have the TAC doing review during the development
process as it goes along. Additional questions that could be future work,
integrating the USGS’s work looking for seawater interface would be
additional work as that study won’t be completed in the two year time frame.
Director Jaffe asked if the model would be predicting where the interface is.
Mr. Tana said that there could be an estimated interface in the Aromas area
where seawater intrusion is seen in the monitoring wells. In the Purisima
area, the intention is to use the protective elevations as the goal for basin
recovery and management.
Director Jaffe asked if HydroMetrics has done similar work before and of this
scope and what was their experience.
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Mr. Tana replied that they have worked on several models throughout
California and that two years is a reasonable time frame based on experience.
Mr. Wigginton asked about water quality data and putting it into the
framework of 1984 to 2014. The dates match exactly the last wet cycle. We
are going into a dry cycle of the last three years which would then flow for
some time. A model would be created for a wet cycle. Could that be used for
20-35 year dry cycle?
Would the elevation and sustenance of the
groundwater level be such that this could be usable no matter we are in a
long dry cycle or a long wet cycle?
Mr. Tana noted that for different climatic regime it won’t be as well tested.
He felt it was important to include data through 2014 water year because it
has been such a dry year to try and simulate these conditions. It’s reasonable
use of the model to test what the effect of longer term climatic cycles would
be.
Director Jaffe noted he works with modelers and has done modeling himself
and asked about not using all of the data for calibrating; to calibrate with
part and validate with another part. He asked how the model would be
validated. How would you test the model if all the data is used to create?
Mr. Tana noted their philosophy is to use all the available good data to
calibrate the model but one place where validating the model could work is
this dry period the past couple of years. The model can be revised as new
data comes in.
Director Hoernschemeyer added that this is a scientific process. One test is
that you make a prediction of what results you can expect and then you can
compare the data. You could use a model to predict what would happen in
the groundwater in the next year if the rainfall was x or y.
Mr. Bracamonte asked if they were able to look at the PVWMA model overlap
and be able to compare data and verify.
Mr. Tana said data could be compared but would not verify this model
against the PVWMA model. His understanding of the overlap of their model
is that they were not focused that area; it’s more of a boundary so they were
not concerned about calibrating that area. He would be hesitant to verify
what we are doing with that model.
Ms. Adamson asked if that would prevent us from being able to get an
accurate picture of what our outflow is to Pajaro with the groundwater model.
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Mr. Tana replied that the Central Model does have that boundary so for what
is assumed for that boundary they can potentially estimate flow to Pajaro
Valley.
Brian Lockwood shared information regarding their water model. The
PVWMA model focuses on the alluvial layer and the Aromas Red Sands
which they broke into an upper and lower aquifer. Part of the Purisima is
also in the model. 500 meters are modeled. Their model could be used to
help establish boundary conditions for this new model but not to verify. The
TAC was immensely important for developing the model. The Managed
Aquifer Recharge (MAR) study with Andy Fisher was done in the Pajaro
Valley and was very useful for them. In Santa Cruz County there were
mapped recharge zones that had been around for a long time. They were able
to use PVWMA’s model which was developed by the USGS and is publicly
available. The MAR suitability study helped to redefine where the best
recharge areas are in Pajaro Valley. Having more people use the model helps
to pick out if there are problems. Presently PVWMA is working towards an
update to the model. He would encourage HydroMetrics to consider the
USGS’s consolidated version of several mod-flows called One Water
Hydrologic Model (OHM). He noted that agencies build models, use them,
then shelve them and they are not easily upgraded. The new code would
allow for easier updates by staff. When it came to doing the calibrations and
predictions that information went through the TAC and one of the ways they
knew whether or not the model was performing well was comparing the
simulated water level elevations to observed water level elevations in key
monitoring wells. In their case, they developed the model which ran from
1964 through 2009. In order to use it in their basin management planning
effort they had to develop a base case from that model. That was a separate
effort and took the prior 30 years of hydrology and flipped to be 30 year into
the future. From that they were able to put in different scenarios. Once the
model is done it becomes a tool to test different water management scenarios.
In response to Director Jaffe’s of whether the model has resulted in any basin
management decisions, Mr. Lockwood noted that the Board formed an ad-hoc
basin management planning committee in late 2010 after the model was
completed. That committee worked from 2011 – 2013 to come up with
different projects and program that could be used to stop groundwater
overdraft and halt seawater intrusion. The model was used to test the
different scenarios. The Board then looked at results and recommendations
from the ad-hoc committee.
Director Jaffe commented on possible alternatives and scenarios where
pumping is shifted to Central Water District.
Mr. Bracamonte noted that Central Water District’s board will be reviewing
that on Tuesday night.
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Ms. Adamson clarified new wells will not be drilled but water would be
transferred if it would help the basin.
MOTION: Don Hoernschemeyer; Second; John Benich: To approve the
proposal from Hydrometrics WRI to develop a Soquel Aptos Basin
Groundwater Model with costs share based on 2014-2015 member cost share.
Motion passed unanimously.
Mr. Tana was thanked for his participation in tonight’s discussion and exited
the conference call.
Other Discussion
Director Hoernschemeyer asked Ms. Adamson about the Grand Jury
responses from the BIG. Ms. Adamson noted the joint response was already
submitted. Individual responses need to be sent directly by each BIG board
member. Once the Grand Jury has all responses they will be posted on their
website.
6.

INFORMATION ITEMS
6.1
Oral staff reports
Soquel Creek Water District
Ms. Adamson reported the following:
 A staff level meeting is in the works for the current BIG membership
together with the potential invited members to talk about updating
bylaws and agreements. Russell McGlothlin has submitted a proposal to
provide legal assistance in this effort. The City of Santa Cruz has not
accepted the invitation as of this time; they want to see what the larger
committee will look like.
 USGS will be here to discuss support of the groundwater model and the
seawater interface location project. After review by the BIG those
proposal will need to go to the individual boards.
 The $7.6 billion water bond was signed today for. Another $15 million for
central/north coast projects was added. The north coast is defined as the
Marin/Sonoma area and the central coast is here to Santa Barbara.
 The groundwater legislation is still pending with one more amendment
made. Changes include an added definition of deminimus pumpers; that
is anyone who is residential that pumps less than 2 afy. The mandate for
metering wells has been removed.
 There will be an agenda item for the September 2nd SqCWD board
meeting to amend the Urban Water Management Plan (UWMP) to meet
the State’s requirements on daytime watering. This is already in the
water waste ordinance but not in the UWMP.
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Central Water District
Mr. Bracamonte reported the following:
 Central Water District’s (CWD) Board has approved notification to their
customers to cut back. Since that notice went out customer use has been
down up to 27% compared to the prior year.
 August 19th the CWD Board will be considering a toilet rebate program
and will most likely approve it.
 Banners thanking customers will be put out
 Customers will be asked what types of rebates and other conservation
measures they would like to assist them in conserving water.
 CWD has received calls for speakers. One of their large developments has
allowed half of their greenbelt to go dry.
 CWD will pass a resolution at their next meeting with regards to
conservation measure to comply with State regulations.
County of Santa Cruz
Mr. Ricker reported the following:
 On August 19th there will be two items on the Board of Supervisors
agenda. One is the invitation to join the BIG. There will be some
discussion of the letter from SqCWD’s request for assistance for the
groundwater emergency. Two members of the Board of Supervisors will
be appointed to discuss the groundwater emergency with SqCWD.
 Another item is an urgency measure, to go into effect immediately, to
increase the County’s water conservation requirements adding two
measures to limit outside watering hours between 10am – 5pm and
limiting outside watering to two days per week to mirror what the State
Water Board adopted.
Additional Oral Communications
Director Jaffe asked Ms. Adamson to discuss the report presented to SqCWD
by Todd Engineering regarding peer review of the hydrologic studies done by
HydroMetrics. The peer review agreed the basin is in overdraft. It agreed
the right measures to determine what the protective levels are. They differed
in the sustainable yield figures. Better information can be obtained with a
groundwater model. SqCWD’s Board accepted the report and recommended
staff further investigate septic recharge and asked the two hydrologist
prepare an executive summary of the differences between their reports and
what it would take to determine the where the differences come from and
how to deal with it. Ms. Adamson will bring the peer review report to a
future BIG meeting for the committee to review.
Mr. Heichel noted that he has talked with Rich Persoff at Pajaro Valley.
They are building a 1 million gallon tank to smooth out their delivery of
recycled water and discussed agricultural watering at night. He suggested
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extending a pipeline to use recycled water for night-time irrigation at the
Seascape golf course and Seascape Green.
Mr. Lockwood talked to Mr. Heichel’s idea noting that there is funding
through the IRWM to construct a 1.5 million gallon tank at the recycled
water facility. The pipeline extends as far north as Sunset Beach. PVWMA’s
delivered water area can service an area that uses 10,000 afy. The capacity
that their facility can produce which includes recycled water (4,000 afy),
water from a management aquifer recharge and recovery project (250 afy)
and connection to City of Watsonville potable supply and some potable wells.
All that goes into the distribution system and out to the growers. They have
been trying to increase customer demand to take more of that water. There
is not enough water to meet at the summertime demand for the farms. The
operators have instituted, during the peak month periods, that one county
gets water in the day time and another county gets water in the nighttime.
Part of the problem is it’s not safe to irrigate during the night. The idea of
building the extra storage is to run the treatment facility at night, store that
water, and deliver it in the day. Current PVWMA has an anti-export
ordinance which would need to be reviewed. There is a question of whether
or not there is truly excess water. Their current demand is 10,000 afy and
supply is approximately 5,000 afy. The basin management plan does call for
building more storage tanks in the future.
7.

ADJOURNMENT
Being no further business, the meeting was adjourned at 7:35 p.m.

SUBMITTED BY:

APPROVED BY:

____________________________
Karen Reese, Board Clerk

_____________________________
Kim Adamson, General Manager
Soquel Creek Water District
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Attachment:

Approve Scope of Work and Budget for 2014
Annual Review and Report

Proposed Scope of Work and Budget for the 2014 Annual
Review and Report from HydroMetrics WRI

HydroMetrics WRI prepared the 2007 Groundwater Management Plan Update
(GMP) and has prepared seven subsequent state of the basin reports for water years
2007 – 2013. Attached is a proposed scope of work and budget to prepare the 2014
Annual Review and Report (ARR). The estimated total cost to prepare the 2013
ARR is $31,580. Soquel Creek Water District has requested and is paying for
additional quarterly reports for an additional $3,400.
As prescribed in the First Amendment to the Joint Exercise of Powers Agreement,
the cost for the 2013 Annual Review and Report of $31,580 would be split $28,106
(89%) Soquel Creek Water District and $3,474 (11%) Central Water District.
Because of the estimated cost, approval of the Scope of Work and Budget by the
Soquel Creek Water District Board is also required.
POSSIBLE ACTION:
By MOTION, approve the Scope of Work and Budget for the 2014 Annual Review
and Report to be prepared by HydroMetrics WRI.

By _______________________________
Kim Adamson, General Manager
Soquel Creek Water District

By _______________________________
Ralph Bracamonte, General Manager
Central Water District
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519 17th Street, Suite 500
Oakland, CA 94612

Ms. Kim Adamson
General Manager
Soquel Creek Water District
P.O. Box 1550
Capitola, CA 95010
September 16, 2014
Subject:

Scope for 2014 Annual Review and Report

Dear Ms. Adamson:
For the 2014 Annual Review and Report (ARR) of the Soquel-Aptos
Groundwater Management Plan (GMP), we will continue with the approach that
we have implemented over the last five years. The approach aims to meet the
following goals:
•
•
•
•

control the annual cost of reporting;
better summarize the overall condition of the production aquifers;
provide a reference for assessing changes from year to year; and
review the status of the GMP implementation.

HydroMetrics WRI is pleased to submit this scope of work to update the Annual
Review and Report for Water Year 2014 to meet the above goals. This scope also
includes submittal of quarterly reports providing more frequent updates of
groundwater elevations and water quality at key coastal monitoring wells.

Annual Report Update
Starting with the Water Year 2009 ARR, we have created a living document that
will be updated with new information on basin conditions each year. The
Soquel-Aptos Basin Implementation Group (BIG) has approved the five reports
for the Water Years 2009 through 2013, and expressed satisfaction with the
HydroMetrics Water Resources Inc. • 519 17th Street, Suite 500 • Oakland, CA 94612
(510) 903-0458 • (510) 903-0468 (fax)
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revised format. For the Water Year 2014 update of the living document, we will
add and replace report sections as described in the document's Section 1.2. In
general, summaries and maps of previous water years will remain in the binder
as similar summaries and maps for Water Year 2014 are added. Section 6
reviewing the status of GMP implementation will be updated through Water
Year 2013. Graphs showing multi-year conditions, such as graphs of pumping,
precipitation, water levels, and water quality, will be replaced with graphs
updated through Water Year 2014. Table 1-1 from the report is reproduced as
Table 1 below to summarize the items included in the report.
Table 1: Summary of Items to Add or Replace for Each Annual Report
Report Item
Executive Summary
Section 1 - Background and Scope
Section 2 - Basinwide Conditions
Text
Precipitation and pumping charts
Pumping tables
Section 3 - 5 - Aquifer Conditions
Text
Summary tables
Pumping charts
Contour maps
Hydrographs
Chemographs
Section 6 - GMP Implementation Status
Section 7 - Recommendations

Add or Replace in
Report
Add
Replace
Add
Replace
Replace
Add
Add
Replace
Add
Replace
Replace
Replace
Add

Report Review
In accordance with the procedures outlined in the GMP, the administrative draft
of the updates for the 2014 ARR will first be presented for review and comment
to the Basin Advisory Group (BAG), comprising technically qualified staff from
SqCWD, CWD, City of Santa Cruz, County of Santa Cruz, and Pajaro Valley
Water Management Agency. After comments from the BAG have been
addressed and incorporated into the updates, a draft of the updates will then be
provided to the Basin Implementation Group (BIG). The final updates for
HydroMetrics Water Resources Inc. • 519 17th Street, Suite 500 • Oakland, CA 94612
(510) 903-0458 • (510) 903-0468 (fax)
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compilation into the living document will be prepared using comments received
from the BIG. A final electronic version of the current living document will be
created in pdf format. We understand the BIG is transitioning to primarily using
electronic distribution of the report, but we have budgeted to provide five hard
copies of report inserts and replacement pages.

Meetings
Two meetings will be required for the Annual Report and Review:
Meeting 1

Discussion of administrative draft updates to the ARR to the Basin
Advisory Group (BAG).

Meeting 2

Presentation of final draft updates to the ARR to the Basin
Implementation Group (BIG)

The cost estimate for meetings assumes 10 hours per meeting for meeting
preparation and attending the meeting. A comprehensive presentation will not
be prepared for the BAG meeting, but a short summary presentation will be
prepared for the BIG meeting. It is assumed that only one HydroMetrics WRI
representative will attend the meetings.

Quarterly Reports
In 2013, we started providing quarterly reports to Soquel Creek Water District’s
Board of Directors.
The quarterly reports include hydrographs and
chemographs for key coastal monitoring wells that are used to evaluate seawater
intrusion. This scope includes preparation of three quarterly reports for the BIG.
The quarterly periods that will be covered are August-October 2014, November
2014-January 2015, and February-April 2015. The reports will be provided
December 2014, March 2015, and June 2015. Data from the key coastal
monitoring wells of the City of Santa Cruz will be added to the report assuming
data are available.

Logger Data
The plan has been to incorporate groundwater level data recorded by loggers
into the annual and quarterly reports. However, Soquel Creek Water District has
had difficulties installing software to expedite transfer of the data. The level of
effort required to compile the data in a manageable form is unknown. We will
HydroMetrics Water Resources Inc. • 519 17th Street, Suite 500 • Oakland, CA 94612
(510) 903-0458 • (510) 903-0468 (fax)
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bill our initial efforts for compiling and analyzing the data to our General
Hydrology purchase order and include any available results in the Annual
Report and Quarterly Reports. If additional effort is required for managing and
and analyzing the data, we will propose a separate scope for that effort.

Cost
The estimated cost breakdown for Annual Report and Quarterly Report tasks is
attached. The estimated cost for the Annual Report and Review is $31,580. The
estimated cost of the three quarterly reports is $3,400. The total is $34,980. The
billing rates are based on rates contracted with SqCWD for 2013-2014.

Schedule
The schedule for the ARR is based on meeting the following milestones:
End December 2014:
Mid March 2015:

Early April 2015:
Late April 2015:

Mid May 2015:
Early June 2015:

HydroMetrics WRI receives required data.
Administrative draft (electronic) provided to SqCWD
and CWD staff and Basin Advisory Group for
concurrent review
Basin Advisory Group meeting
Draft updates provided (pdf version and 5 paper
copies) for distribution to Basin Implementation
Group and others with instructions for insertion and
replacement of paper copies in binders
Basin Implementation Group meeting
Final updates (5 paper copies) provided with
instructions for replacement of draft updates in
binders and final pdf version of full living document

The schedule assumes a two week review period for each of the review groups.
Please contact me if you have any questions.

HydroMetrics Water Resources Inc. • 519 17th Street, Suite 500 • Oakland, CA 94612
(510) 903-0458 • (510) 903-0468 (fax)
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Sincerely,

Cameron Tana, Vice President
HydroMetrics Water Resources Inc.
Cc: Ralph Bracamonte, Central Water District
Attachment: Cost Estimate

HydroMetrics Water Resources Inc. • 519 17th Street, Suite 500 • Oakland, CA 94612
(510) 903-0458 • (510) 903-0468 (fax)
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HydroMetrics WRI Labor

Tasks
Rates

Derrik
William s

Cam eron
Tana

Georgina
King

Staff

President

Vice President

Senior
Hydrogeologist

Hydrologist

$195

$175

$165

$100

Labor Total

Hours

($)

Other
Direct
Costs

TOTALS

($)

($)

Task 1. Annual Report and Review
GIS maps of groundw ater elevation contours and for executive summary

0

8

16

60

84

$

10,040

$

10,040

Update hydrographs and chemographs

0

8

0

40

48

$

5,400

$

5,400

Update pumping and rainfall plots

0

4

0

16

20

$

2,300

$

2,300

Describe basin conditions and update tables

1

24

0

20

45

$

6,395

$

6,395

Update basin management sections

1

8

0

8

17

$

2,395

$

2,395

BAG and BIG Meetings

0

20

0

0

20

$

3,500

$

250

$

3,750

$

700

$

600

$

1,300

$ 30,730

$

850

$ 31,580

Finalize Report (5 hard copies of page inserts and replacements)
Subtotal Task 1

0

4

0

0

4

2

76

16

144

238

Task 2. Quarterly Reports (3)
Update coastal monitoring w ell hydrographs and chemographs

3

20

23

$

2,525

$

2,525

Update cover letter

5

0

5

$

875

$

875
3,400

Subtotal Task 2

TOTAL

0

8

0

20

28

$

3,400

$

-

$

2

84

16

164

266

$ 34,130

$

850

$ 34,980

HydroMetrics Water Resources Inc. • 519 17th Street, Suite 500 • Oakland, CA 94612
(510) 903-0458 • (510) 903-0468 (fax)
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Consider Scope of Work from USGS to
Attend Scoping Meetings for Support
of Basin Groundwater Model

1. Proposal from USGS

Background
At the Basin Implementation Group Board meeting on August 14, 2014, the Board approved a
scope of work for HydroMetrics, WRI (HMWRI) to develop a groundwater model for
the basin. They are proposing to start with scoping activities that will be beneficial
to the ultimate success of the groundwater modeling effort by ensuring that our
needs are fully addressed by the model. They plan to use MODFLOW and related
groundwater model codes developed by the US Geological Survey (USGS).
Hydrometrics WRI has invited the USGS to participate in this project as well. The
USGS proposal is separate from Hydrometrics proposal as was discussed at the
August meeting. The scope of work and cost estimate included in the attached
proposal (Attachment 1) is for the initial USGS effort and does not include the
previously approved Hydrometrics efforts.
Peer Review
On January 21, 2014 the Soquel Creek Board initiated a peer review of
Hydrometrics work for the District. The peer review was completed by Todd
Groundwater, who found:




A yield estimate 100 AFY greater than the HMWRI yield estimates for both
the Purisima and Aromas areas. This puts total yield at 4,200 AFY vs. 4,000
AFY.
The calculated yields result in an estimate of historical accumulated deficit
slightly greater than 5,100 AF.
A 98% septic return flow assumption was applied to the historical deficit
calculations, to be consistent with the estimates of sustainable yield. This
increased the accumulated deficit to 5,700 AF.

The report also makes recommendations to investigate the impacts of septic
recharge. The report states that an adaptive management approach is an
appropriate way to prevent seawater intrusion, but it also points out some
shortcomings and suggests that a groundwater flow model that takes into account
base flow depletion would provide a better picture. The report also suggests that a
groundwater model that incorporates density effects would provide more accurate
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estimations of the rate of intrusion and the location of the seawater-freshwater
interface. Additionally, impacts of septic recharge and that could be better
determined with a groundwater model. The Board has also expressed interest in
locating the position of the seawater-freshwater interface, which will help make this
modeling very valuable. This aspect of the modeling is not included in the attached
scope since the location is currently not identified. A separate proposal from USGS
for this effort will be presented at the September 23, 2014 BIG meeting.
In addition to providing a more refined estimate of recovery time, a basin-wide
groundwater model would provide information on potential for recharge using
either recycled water or captured storm water. It would also advise on how much
water the District could transfer back to the city in a conjunctive use scenario. This
modeling would be helpful as we move forward with options for supplemental
supply.
USGS Support for Groundwater Model Proposal
USGS’s role for support in the groundwater model effort will largely be defined by
the scoping meetings we are planning and their overall budget may be $50-100k as
reported in the August Groundwater Model memo. Because the total amount will
vary depending on our needs that emerge from the scoping meeting, they suggested
providing a proposal and budget to participate in the scoping meetings and then
providing another proposal and budget based on the identified work from those
meetings. Attached you will find a proposal for USGS to attend the scoping
meetings for an estimated cost of $7,000. Jill Densmore and Peter Swarzenski will
be in attendance at the September 23rd BIG meeting to present information related
to the seawater/freshwater interface proposal, and can answer questions related to
this proposal as well.
POSSIBLE ACTION
1. By MOTION, approve the proposal from USGS to develop a Soquel Aptos
Basin Groundwater Model with costs share based on 2014-2015 member cost
share.
2. Take no action and provide staff further direction.
By_________________________________
Kim Adamson
General Manager

By_________________________________
Ralph Bracamonte
General Manager
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Note: Please insert the information indicated within [brackets]. When sending
the draft agreement to Office of Policy and Analysis for review, remove the
instruction notes.
Collaborative Agreement
Agreement between U.S. Geological Survey, a Bureau of the Department of the Interior, through the
offices of its California Water Science Center , located in Sacramento, CA, hereinafter called “USGS”;
and the Basin Implementation Group, a joint powers agreement between Soquel Creek Water District
and Central Water District located in Santa Cruz County, CA, hereinafter called “Collaborator.”
Whereas, the USGS is authorized to perform collaborative work and prosecute projects in cooperation
with other agencies, Federal, State or private, pursuant to 43 USC §36c; and
(Note: Each project needs to include separate statements about (1) how it supports one or more
USGS science-related missions and about (2) how the collaborative effort supports one or more
objectives of the Collaborator.)

Whereas, the USGS has a mission in water and supports specific scientific objectives in modeling;
and
Whereas, Collaborator has encroaching seawater intrusion and has need of USGS expertise in
modeling;
Now therefore, the parties hereto agree as follows:
1. Statement of Work: The work to be performed is to attend two meetings to scope out possible
USGS role in modeling work done by a consultant for the Collaborator.
2. Principal Contacts: The Principal Investigator assigned to this project from the USGS is (Linda
Woolfenden, (916) 278-3014, lrwoolfe@usgs.gov). The Principal Contact for Collaborator is (Kim
Adamson, (831) 475-8500, KimA@soquelcreekwater.org)
3. Term. The collaborative effort provided by USGS and Collaborator will commence on the effective
date of this agreement. The effective date of this agreement shall be the later date of (1) September 1,
2014 or (2) the date of the last signature by the parties. The expiration date of this agreement shall be
December 31, 2014. This agreement is subject to renewal only by mutual written agreement of the
parties.
4. Funding. Collaborator is providing funds to USGS with an estimated value of approximately $7,000
($5,800 for 41 hrs of Linda Woolfenden’s time and $1,200 for travel expenses). The USGS requires
an advance of $7,000 to begin work on the project.

If work begins or continues prior to receiving a lump sum or installment advance payment, invoices
not paid within 60 days of receipt bear interest at the annual rate established by the U.S.
Treasury.
1
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TNC DUNS #
The USGS will submit invoices on a monthly basis to the administrative contact identified in Article 8.
Invoices not paid within 60 days of receipt bear interest at the annual rate established by the U.S.
Treasury, pursuant to 31 USC §3717.
5. Termination: This Agreement may be terminated by either party on 30 days written notice to the other
party. In the event of an early termination USGS shall be reimbursed for any completed work or work in
progress at the time of termination of the agreement. This provision shall survive the termination of the
agreement.
6. Publications/Reports: Each Party is free to publish the information and data developed by the study.
7. Intellectual Property: No intellectual property is expected to be developed under the research effort.
A copy of the data and the reports provided for in the SOW will be delivered to Collaborator at the end of
the project.

2
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8. Notices: Any notice required to be given or which shall be given under this Agreement shall be in
writing and delivered by first class mail to the parties as follows:
USGS:

Collaborator:

Glenn Henz

Kim Adamson, General Manager
Soquel Creek Water District

If needed, insert invoice contact/address
9. Independent Entity: For purposes of this Agreement and all services to be provided hereunder, each
party shall be, and shall be deemed to be, an independent party and not an agent or employee of the other
party. Each party shall have exclusive control over its employees in the performance of the work. .
Neither party may use the name of the other in advertising or other form of publicity without the written
permission of the other.
10. Governing Law/Disclaimer:

(a) The validity and interpretation of this Agreement are subject to interpretation under Federal Law.
Each party agrees to be responsible for the activities, including the negligence, of their employees. As a
federal agency, USGS liability is limited by the Federal Tort Claims Act, codified at 28 USC 2671 et seq.
USGS warrants that it is self-insured for purposes of Worker’s Compensation.

(b) THE USGS AND COLLABORATOR MAKE NO EXPRESS OR IMPLIED WARRANTY AS TO THE
CONDITIONS OF THE RESEARCH, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
OF THE RESEARCH, DATA OR RESULTING PRODUCT INCORPORATING DATA DEVELOPED AND
EXCHANGED UNDER THE STATEMENT OF WORK. THESE PROVISIONS SHALL SURVIVE THE
TERMINATION OF THE AGREEMENT.
11. Entire Agreement: This Agreement contains all of the terms of the parties and supercedes all prior
agreements and understandings related thereto. This Agreement can be changed or amended only by a
written instrument signed by the parties.
12. Disputes: The signatories to this Agreement shall expend their best efforts to amicably resolve any
dispute that may arise under this Agreement. Any dispute that the signatories are unable to resolve shall
be submitted to the Director of the USGS or his/her designee and the President/Chairman/ Sr. Manager of
Collaborator or his/her designee for resolution.
13. Miscellaneous Provisions: Pursuant to the Anti-Deficiency Act, codified at 31 U.S.C. §1341 (a)(1),
nothing herein contained shall be construed as binding the USGS to expend in any one fiscal year any
sum in excess of its appropriations or funding in excess or what it has received for the collaborative work
outlined in the Statement of Work.
IN WITNESS WHEREOF, the parties have caused this agreement to be executed the last date listed
below.
***REMOVE THIS NOTE WHEN THE AGREEMENT IS DRAFTED.***
(Note: The delegation of authority for signatories on behalf of USGS is provided to one of the
following for collaborative agreements (as per Survey Manual Chapter 205.13):

3
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Office Chiefs reporting to the Director/Deputy Director and Managers and Supervisors who report
directly to a SES Manager.)
***REMOVE THIS NOTE WHEN THE AGREEMENT IS DRAFTED.***
U.S. GEOLOGICAL SURVEY

COLLABORATOR

By:_____________________________

By :________________________________

Name:___________________________

Name:______________________________

Title:___________________________

Title:_______________________________

Date:__________________

Date:_________________

4

Page 32 of 59

September 23, 2014
MEMO TO THE BASIN IMPLEMENTATION GROUP
Subject: Agenda Item No. 5.3

Attachments:

Consider
Scope
of
Work
for
Geophysical Investigation to Identify
Location
of
Seawater/Freshwater
Interface

1. Stanford University Imaging Project Information Sheet
2. Proposal from U.S. Geological Survey for Evaluation of
Seawater/Freshwater Interface in the Soquel Valley and
Northern Pajaro Valley Groundwater Basins of the AptosSoquel Watershed
3. Memo from August 14, 2014 BIG Meeting

Background
At the Basin Implementation Group (BIG) meeting on August 14, 2014, the Board
considered a proposal from HydroMetrics, WRI (HMWRI) to prepare a groundwater
model of the mid-county groundwater basin. One additional piece of work that will
help the model predict seawater intrusion rates in aquifers is determining the
location of the freshwater/seawater interface.
Currently Soquel Creek Water District (SqCWD) is partnering with Rosemary
Knight, Professor of Geophysics with Stanford University, on her project to the use
Electrical Resistivity Tomography (ERT) to image saltwater intrusion along the
coast of Monterey Bay. After a pilot project between Seaside and Marina, they plan
to acquire data along the entire coast of Monterey Bay, from Santa to Monterey.
This work will encompass some of our basin, but won’t be used offshore. It also
won’t extend through areas of pocket beaches. Attachment 1 is an overview of the
Stanford project. Since this doesn’t cover the entire basin, the US Geological
Survey (USGS) will be at the meeting to present a proposal for identifying the rest
of the interface locations.
Evaluation of Seawater/Freshwater Interface Proposal
As we mentioned in the memo for the Groundwater Model presented to the BIG on
August 14, 2014, USGS was asked to propose a project to identify the remaining
areas of seawater/freshwater interface not addressed by the Stanford study. As
with the groundwater model, The City of Santa Cruz has agreed to cost share on the
project as well. USGS proposes to conduct surface geophysical surveys in areas not
addressed by the current Stanford study. They also plan to drill perform isotopic
groundwater aging to determine if known seawater is modern of from an ancient
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deposit. They can also determine if it is a discharge of deep brines or salts from
marine sediment.
In addition to the onshore studies, USGS will use a towed geophysical device to
assess the interface locations offshore. They will also take radon measurements
offshore. Radon and radium isotopes are an indication of underwater freshwater
discharge. In a healthy groundwater situation, this is what we would expect to see.
The project is proposed in three phases as follows:
Federal Fiscal Year (FFY) 2014 Cost
Estimates for Data Collection and
Analysis (Geophysics, DepthDependent Flow, Groundwater
Age, and Chemistry Analysis,
Soquel, California

Cooperator
Funds

USGS
Federal
Matching
Funds

Total
Funds

FY14-15
(FFY15)
Phase 1: Onshore data collection
Task a: Conduct surface
geophysics (TEM and RES)
Task b: Conduct sequential
borehole geophysics (EMInduction)

$69,875

$17,125

$87,000

$41,500

$10,500

$52,000

$62,700

$4,000

$66,700

$93,900

$7,800

$101,700

$30,750

$10,250

$41,000

$298,725

$49,675

$348,400
FY15-16
(FFY15-16 )

Phase 2: Offshore data collection
Task a: Conduct towed
geophysics

$56,525

$2,175

$58,700
FY16-17
(FFY16-17 )

Phase 3: Reporting (co-authorship
of journal article)

$41,250

$13,750

$55,000

$396,500

$65,600

$462,100

Task c: Drill shallow borehole
Task d: Sample wells for isotope,
groundwater age, and halogens
Task e: Data analysis and
forward profiling
SUBTOTAL

TOTAL Funding
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Funding Mechanism
The 2013-2014 Santa Cruz Grand Jury report Desalination and Alternatives
recommended that the Basin Implementation Group (BIG) undertake a
groundwater model of the basin. In addition, three very relevant groundwater state
legislation bills have both recently been signed by Governor Brown. The new law
requires the formation of new local groundwater sustainability agencies responsible
for establishing long-term locally-based groundwater management plans and
ultimately protecting groundwater quality within their jurisdictions. The legislation
also provides for state intervention as necessary to ensure that groundwater
resources are being protected. In light of this, it makes sense for basin recovery
activity to be undertaken by the BIG. This could also allow the cost to be shared by
other pumpers. Initially it would be shared by Central Water District (CWD) and
the City of Santa Cruz as a non-member partner. The City has already indicated
that they would be willing to help fund the project as a non-member partner.
Due to the collaboration with Stanford University the effort to locate the interface is
$23,600 less than if USGS undertook the entire location project. In addition, USGS
is offering matching funds in the amount of $59,700 for the project.
The project
expense is spread over three fiscal years, with a total cost of $438,500. This breaks
down as follows:
SqCWD (80%, 4,219 AF of 5,292 total) - $350,800 ($259,840 in FY 14-15)
CWD (10.5%, 558 AF of 5,292 AF total) - $46,043 ($34,104 in FY 14-15)
City (9.5%, 515 AF of 5,292 AF total) - $41,657 ($30,856 in FY 14-15)
Due to the cost share for the water model which CWD had overpaid, they currently
have a credit for BIG projects of $54,812 (see Attachment 3). This covers their
portion and leaves a credit of $8,769 for future BIG expenses.
POSSIBLE ACTION
1. By MOTION, approve the proposal from USGS for a project to evaluate the
seawater/freshwater interface in partnership with the City of Santa Cruz
with costs share based on 2014-2015 pumping percentages.
2. Take no action and provide staff further direction.
By_________________________________
Kim Adamson
General Manager

By_________________________________
Ralph Bracamonte
General Manager
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Sentinel Geophysics: Imaging Saltwater Intrusion, Monterey to Santa Cruz, CA.
Rosemary Knight (Stanford), Adam Pidlisecky (University of Calgary), Tara Moran (Stanford)
Center for Groundwater Evaluation and Management,
Stanford University, Stanford, CA
rknight@stanford.edu, 650-736-1487

Saltwater intrusion poses a high level of risk to agricultural communities along the California
coast, where there is a dependence on coastal aquifers for irrigation. Saltwater intrusion is driven by
withdrawal of groundwater from aquifers, and by rising sea level. While saltwater intrusion can occur
gradually over decades, there is a critical point beyond which the dramatic change in salinity can be
irreversible, resulting in the loss of a supply of freshwater. There is thus a compelling need to map and
monitor the freshwater/saltwater interface in coastal areas so that appropriate water management
strategies can be put in place.
In coastal areas, where there are concerns about saltwater intrusion, monitoring wells are
commonly installed to measure changing groundwater chemistry and elevation. The wells, often referred
to as sentinel wells, are intended to serve as an “early warning system” for saltwater intrusion, but in
some cases detection can occur too late to undertake corrective water management strategies. In addition,
the individual monitoring wells provide point information, which may not be representative of
groundwater conditions in the region as a whole. Effective management of a coastal aquifer requires
information at a larger scale. To acquire such information with monitoring wells would be prohibitively
expensive given the costs associated with land access, permitting, installation and monitoring. Rather
than relying on sentinel wells, we propose the use of “sentinel geophysics” as a new approach to mapping
and monitoring the freshwater/saltwater interface. Geophysical methods, employing sensors on the
ground surface, can image the freshwater/saltwater interface hundreds of meters below the ground, so
could be used as a long-term measurement system to understand and monitor saltwater intrusion.
Over the past two years we have acquired a high-resolution large-scale geophysical image of
saltwater intrusion along a 7 km segment of beach between Seaside, CA and Marina, CA. The data
provide a 2D image of the electrical resistivity to a depth of ~150 m. Figure 1 is the cross-section as
viewed from the Monterey Bay looking inland. What is clearly seen are regions of saltwater (warm
colors, reds) and freshwater (cool colors, blue). Shown for comparison are the resistivity measurements
made in four sentinel wells (SBWM 1, 2, 3, 4). There is close to perfect agreement between the
geophysical data and the measurements in the wells. In addition to demonstrating the viability of this
geophysical technology for this application, the data clearly show the value of the geophysical imaging
for understanding the geologic controls on the distribution of salt water and fresh water from ground
surface to 150 m (the depth of the shallowest local water supply aquifer).

Figure 1. Processed and interpreted resistivity section from Seaside (right hand side) to Marina, CA. Warm colors
(red) indicate salt water; cool colors (blue) indicate fresh water. Resistivity measurements made in four sentinel
wells (SBWM 1, 2, 3, 4) are also shown.

Center for Groundwater Evaluation and Management
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Based on the success of this pilot project, we are proposing to acquire data along the entire coast
of Monterey Bay, from Santa Cruz (northern end of the bay), to Monterey (in the south). Figure 2 is an
image of the proposed survey region. Our goal is to image the entire accessible coastline along Monterey
Bay, ~45 km in length, to a depth of ~300 m; the pilot study region is given for scale on the right side of
the image in Figure 2.
The region has highly variable subsurface geology with paleo-river channels that can serve as
conduits for saltwater intrusion. The acquisition of this continuous dataset will delineate the saltwater
impacted zones, and provide an improved understanding of the geologic controls on the distribution and
interaction of saltwater and freshwater. We will be crossing areas with different levels of agricultural
infrastructure, so will also gain insights into the potential impacts of saltwater intrusion on coastal
agriculture, and of coastal agriculture on saltwater intrusion. Most importantly, these data will enable a
more evidence-driven approach to groundwater management in this region through an improved
understanding of the controls on saltwater intrusion.
Worley-Parsons Inc., a world leader in acquiring this specific type of geophysical data, has
agreed to partner with us to acquire these data at a reduced rate. We have received a commitment from
California State Parks to facilitate coastline access and working permits. We are currently planning to
acquire these data in October 2014.

Figure 2. Proposed survey region shaded in blue. The length of the imaged region is ~45 km ; the expected imaging
depth is ~ 300 m. Pilot study shown in the right side of the image to provide a sense of scale.
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Proposal for Evaluation of the seawater/freshwater interface in the Soquel Valley and northern Pajaro
Valley Groundwater Basins of the Aptos-Soquel Watershed, Santa Cruz County, California

U.S. Geological Survey (USGS)
By Jill Densmore, Peter Swarzenski, and Matthew Landon

Problem: Seawater intrusion is a major concern in many coastal areas that rely on groundwater.
Several water purveyors, including Soquel Creek Water District (SqCWD), Central Water District,
and City of Santa Cruz, provide water-resource management within an area which encompasses
more than 9 miles of shoreline, extending inland several miles, between Santa Cruz and
southeast of La Selva Beach, in Santa Cruz County, California (fig 1). Much of this area lies within
the Soquel Valley and northwestern part of the Pajaro Valley Groundwater Basins (California
Department of Water Resources, 2004); this area is known regionally as the Soquel-Aptos Basin.
The Soquel-Aptos Basin Implementation Group (BIG) is based on the joint-powers authority
(JPA) between SqCWD and Central Water District, to implement the Soquel-Aptos Basin
Groundwater Management Plan (GMP). Additional agencies that may join BIG are the City of
Santa Cruz, Santa Cruz County, and Pajaro Valley Water Management Agency. The BIG is
concerned about seawater intrusion because the basin is in overdraft. In addition, the basin is
currently experiencing drought conditions and seawater intrusion has occurred in other parts of
the basins due to the drought. The BIG hopes that by determining the location of freshwater
resources underlying Monterey Bay offshore of their management area, the offshore freshwater
resources can be estimated and modeled to aid in long-term resource planning. However, the
exact location of the seawater/freshwater interface is unknown. This interface is rarely a
straight line for a variety of reasons including stresses in the northern part of the Soquel-Aptos
Basin within the groundwater system (including pumping, natural and artificial recharge) and
multiple aquifer layers.
To prevent seawater intrusion into freshwater aquifers located inland from the coast,
SqCWD commissioned a study to develop “protective” groundwater levels in its portion of the
Soquel-Aptos groundwater basin (Cameron Tana, HydroMetrics, written commun., 2014).
Protective levels are intended to prevent seawater intrusion inland from the modern coastline.
The offshore fresh groundwater beneath the seafloor results from historic groundwater flow
toward the ocean through aquifers that extend into the seafloor, and can serve as a temporary
buffer or source of freshwater to coastal withdrawal wells in advance of seawater intrusion. The
protective water levels were determined by estimating the seawater/freshwater interface using
a series of cross-sectional models. The two main water-bearing units are the Purisima Formation
and the younger Aromas Red Sands, which dip to the east-southeast. The seawater interface is
onshore in the Aromas area in the southern part of SqCWD management area; however, the
interface is less distinct in the northern part and appears to be offshore based on data collected
from monitoring wells near the modern coastline. Because of the ongoing risk of seawater
intrusion into these productive units, it is necessary to know the location of the interface. The
location of this interface is necessary data to calibrate the proposed groundwater-flow to
simulate seawater intrusion. The model can be used to predict intrusion rates in aquifers. It will
also aid SqCWD in managing its local supply and prevent seawater intrusion.
Working in cooperation with HydroMetrics WRI, of Oakland, CA, and the SqCWD, the
U.S. Geological Survey (USGS, California Water Science Center and Pacific Coastal and Marine
Science Center) proposes to conduct surface geophysical surveys, and collect and analyze
vertically distributed information in selected wells in the SqCWD management area. Geophysical
techniques can provide a quick and relatively inexpensive way to determine and monitor the
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spatial distribution of seawater in the subsurface. The basis for electrical and electromagnetic
surveys and logging is the relationship between geologic materials, fluid conductivity, and
electrical resistivity (Archie, 1942; McNeil, 1980; Biella and others, 1983; Kwader, 1985).
Seawater is saline, having a chloride concentration of 19,000 milligrams per liter (mg/L) and
total dissolved solids of about 35,000 mg/L, and provides a large resistivity contrast with fresh
water. Several geophysical techniques including direct-current resistivity (DC Res) and transient
electromagnetic induction (TEM) surveys at the surface and sequential electromagnetic (EM)
induction logging in boreholes, will be used to help identify the presence of electrically
conductive seawater in the subsurface near the coast. Models and interpretations of
geophysical survey data collected onshore are better constrained when the data from surveys
are compared with lithologic, geophysical logs, and water-quality data from boreholes. Isotopic,
groundwater-age and halogen ratio data in groundwater samples, used in conjunction with the
geophysical surveys, also aid in determining the location of the modern seawater/freshwater
interface in comparison with other potential sources of salinity such as ancient seawater,
discharge of deep brines, and salts from marine sediments. Interpretation of geophysical survey
data collected offshore is more challenging and has a greater degree of uncertainty because of
the lack of submarine borehole data for comparison, depth to the seafloor, and wave/wind
issues.
The formal agreement funding the study would be between the USGS and the BIG. The
study would be conducted in close coordination with HydroMetrics to provide data for the
groundwater-flow model. It is anticipated that the manuscript reporting the results of the
geophysical and water quality analysis will include coauthors from multiple organizations.
Objective: The objective of this study is to use geophysical and geochemical techniques
to evaluate the spatial distribution of the seawater/freshwater interface in the groundwater
aquifer(s) near the coast in the northern part of the Soquel-Aptos Basin.
Approach: The proposed evaluation of the seawater/freshwater interface along the
shoreline in the Soquel-Aptos Basin consists of three phases: 1) onshore data collection
conducting a) surface geophysical surveys, b) borehole geophysical logging, c) mud rotary
drilling for ground-truth, d) water-quality sampling, and e) data analysis including forward
modeling to evaluate the feasibility of phase 2; 2) offshore data collection conducting towed
geophysical surveys, and 3) report findings. Estimated costs for each of the tasks and steps
within each task are provided in the budget section. The tasks are described below.
Phase 1: This phase includes four tasks: a) conduct surface geophysical surveys to assess the
vertical and spatial extent of the seawater/freshwater interface along the shoreline; b) conduct
borehole geophysical logging to assess vertical profiles of salinity and changes over time; c) drill
a test hole near the shoreline using the air-odex method to obtain shallow subsurface data to
ground-truth surface geophysical interpretations; d) collect isotope, groundwater-age, and
halogen samples from existing monitoring wells to determine sources of water and salts; and e)
integrated analysis and forward modeling of surface geophysical results. The purpose of task 1 is
to delineate subsurface salinity and lithology distributions and to identify sources of salinity that
can be extrapolated to larger areas.
Task 1A: Conducting surface geophysical survey—Transient Electromagnetic (TEM) and DirectCurrent Resistivity (RES) surveys measure changes in the resistivity or magnetic field,
respectively, in the subsurface. These surveys can be used to map changes in water salinity with
depth, and the contact between alluvial deposits and consolidated rocks. Resistivity values for
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common subsurface earth materials vary by orders of magnitude, typically from 1,000 ohmmeters (ohm-m) or more for dry carbonates or crystalline rocks to 1 ohm-m or less for clays or
alluvium saturated with high salinity water (Palacky, 1987). In unsaturated sediments, interstitial
voids between mineral grains are filled primarily with air. The resistivity of sediments depends
on the mineralogy of deposits and the water content. The presence of water in pore spaces can
dramatically decrease the resistivity of a geologic unit, especially in saturated sedimentary rocks
where these voids become electrically connected. Because seawater has a higher conductivity
(lower resistivity) than fresh water, this large resistivity contrast allows for the presence of
seawater in subsurface sediments to be mapped using TEM or RES.
Initially, TEM and RES surveys will be conducted near existing wells with lithologic or
geophysical logs to provide ground-truth information for identifying vertical changes in water
salinity, and/or subsurface stratigraphy, and to determine which technique best predicts the
observed changes.
TEM soundings will then be collected at selected locations along about 9 miles of
shoreline, parallel and perpendicular (where open space allows), from Moran Lake to just
southeast of La Selva Beach (fig 1). RES surveys will be collected perpendicular to the shoreline
in approximately 5 locations to delineate changes in resistivity and help identify the spatial
extent inland of the seawater/freshwater interface in areas where seawater intrusion has
already been documented. Individual TEM soundings will be modeled to derive one-dimensional
subsurface resistivity information, making a virtual borehole for investigating resistivity
structure to as much as 1,000 ft below land surface, in some cases. These soundings can also be
modeled along a transect providing a cross section of the resistivity in the subsurface.
Geophysical methods can provide subsurface information and are less expensive than drilling.
Task 1B: Conducting borehole geophysical logging—Electromagnetic-Induction (EM) logging
can be used for identifying temporal changes in vertical profiles of groundwater quality through
polyvinyl chloride (PVC)-cased monitoring wells in intervals not screened by wells. Collection of
repeat EM logs, in conjunction with water-quality sampling from wells, provides a way to
evaluate the vertical distribution of groundwater quality throughout the entire aquifer
encountered in the deepest PVC-cased monitoring well at each site and provides a baseline for
future comparison. Because EM probes are more sensitive when bulk aquifer resistivity is low
and less sensitive when the aquifer resistivity is high, EM logging is best suited for use in aquifers
intruded by sea water or other strong brines that provide a large resistivity contrast with aquifer
materials (Keys 1990). Aquifer lithology remains constant through time; therefore, temporal
changes in bulk EM resistivity measured during sequential EM logging of wells can only be
caused by changes in groundwater quality (Metzger and Izbicki, 2013; Williams and others,
1993). Collection of sequential EM logs in a well over time eliminates the uncertainty associated
with the estimation of the EM properties of aquifer materials and can provide an estimate of the
relative changes in groundwater quality with time. A combined approach with geochemical data
in alluvial aquifers impacted by seawater intrusion has been used in studies in central and
southern California (Hanson, 2003; Land and others, 2004) and allowed for predictive relations
to be developed between measured bulk EM resistivity from boreholes and pore-fluid
conductance in water from observation wells. Land and others (2004) used this relation to
determine the extent of the seawater intrusion front and the presence of fresh water injected
by wells used to form a barrier to control the landward movement of seawater. Most of the
published applications of EM logs involve estimating changes in water quality resulting from the
direct movement of seawater into fresh water aquifers.
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In this study, EM logging will be used to assess the vertical distribution of salinity in the
deepest well at 7 monitoring sites located along the coast at two different times to identify
seasonal changes (fig. 1). EM logging is planned for the deep well at the following sites: SC1,
SC3, SC-5, SC-A1, Moran Lake, Pleasure Point, and Soquel Point. The EM logging will be
conducted after any dedicated sampling equipment has been temporarily removed. These logs
will be compared with data from the monitoring wells, including lithologic, geophysical, and
conductivity logs, and water-quality samples, to evaluate changes in chloride concentration at
depths that are not perforated by wells.
Task 1C: Drilling shallow borehole on the beach to collect subsurface data—One monitoring
site, containing 2 wells, will be drilled to obtain shallow subsurface data to ground-truth surface
geophysical data, provide depth-dependent information on lithologic, geophysical, and water
quality in the shallow Quaternary deposits and upper Purisima Formation at New Brighton State
Beach. The entire construction phase is expected to occur over approximately a 3-day period.
The proposed drill site is located on the beach at the base of the cliffs (Fig. 1). County permits
for drilling and State Parks permits for access will be obtained by SqCWD or USGS. A USGS
research air drilling rig will be used to drill to a depth of approximately 200 feet based on drill
and geophysical logs from a nearby monitoring well. Drill cuttings will be collected, described,
and combined with drilling observations to develop a lithologic profile. After the target borehole
depth is reached, a standard suite of borehole geophysical data (including gamma, resistivity,
caliper, spontaneous potential, EM, temperature, and sonic logs) will be collected to aid in
identifying lithologic contacts. Two 2-inch diameter polyvinyl chloride (PVC) wells will be
installed in the borehole. Specific depths of well installation will be determined on the basis of
test-drilling and geophysical-log data. Standard well construction and borehole seal practices
will be used to isolate the wells in targeted aquifer zones and prevent vertical movement of
water within the borehole. Wells installed by USGS are typically owned by other entities, not
USGS. The wells will be secured within a locked, 2 X 3 foot steel vault. The vault will be finished
and flush with a surrounding 3-foot concrete pad. The vault will have a spring-loaded lid to ease
access, and ample room to store recording devices, or equipment needed to control artesian
flow. The wells will be developed by the drill rig with standard surging development methods.
Turbidity, electrical conductance, temperature, and pH will be recorded during development.
Development will continue until the well yields clear water with minimal turbidity and with
consistent field parameter values, indicating the well is capturing native groundwater. Each well
will be instrumented with a transducer to measure continuous water level and specific
conductance (an electrical measure of total dissolved solids).
Task 1D: Collecting depth-dependent isotopic, groundwater-age, and halogen samples—
Groundwater samples will be collected from 31 monitoring wells installed at different depths at
13 existing multiple monitoring well sites along the coast in addition to the two newly installed
monitoring wells at the beach multiple-well site (Fig. 1). Routine samples are collected by
SqCWD staff using low-flow methods either quarterly or semi-annually for selected constituents;
samples are collected annually for complete major and minor ion and nutrient analyses.
Additional samples will be collected by USGS on the same day as the complete routine sample is
collected by SqCWD, usually in October. After the annual complete sampling occurs, dedicated
sampling equipment will be removed to allow access for the sampling pump and duplicate
samples will be collected using standard purged techniques (USGS National Field Manual,
variously dated) for major and minor ions and nutrients, with additional constituents added. In
selected deep wells where EM logging is to be conducted, borehole EM logs will be collected
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immediately following USGS sampling while dedicated sampling equipment is removed from the
borehole to allow access for the logging tool. The additional constituents measured by USGS will
include field parameters (specific conductance, pH, dissolved oxygen, turbidity, dissolved
hydrogen sulfide gas), selected minor ions and trace elements (barium, boron, bromide, iodide,
and strontium) used to evaluate sources of salinity, hydrologic tracers (oxygen and hydrogen
isotopes and radionuclides [radon and radium isotopes] used for understanding water sources,
solute isotopic tracers (strontium and boron isotopes) used for potentially identifying sources of
solutes, and groundwater-age tracers (tritium for identifying water recharged to the
groundwater system in the last 60 years and carbon-14 used for estimating the age of
groundwater recharged hundreds to tens of thousands of years ago).
The sampling data will be used to identify how the chemistry, source, and age of
groundwater vary with depth in the aquifer, which can be used to discern whether saline waters
are associated with modern or ancient seawater intrusion or brines from sedimentary sources,
in areas with seawater intrusion. These patterns will be compared to the historical trends in the
monitoring well water-quality data collected by SqCWD. It is important to distinguish these
different sources from each other because the management responses to dealing with these
different sources are potentially quite different.
Task 1E: Integrated analysis of data collected in Phase 1 — The data collected in phase 1 will be
analyzed to determine if the work proposed in phase 2 is feasible. Forward models of
geophysical data collected in phase 1 will be used to evaluate the capability of planned phase 2
offshore geophysical surveys to delineate the seawater/freshwater interface. Forward modeling
will involve developing a conceptual one-dimensional (1D) model of the expected resistivity
profile of the complex geology using the data collected in phase 1, and projecting that profile
offshore by adding a high-conductivity layer (assuming an average thickness of the high
conductivity seawater). Forward modeling based on different possible configurations of the
interface within this conceptual model will yield hypothetical geophysical data sets, which will
be compared and analyzed to understand how well geophysical surveys might resolve the
interface in a marine environment. The results of this modeling will be presented to the BIG in
an interim report or administrative memo. This modeling will help to determine if offshore data
collection in a challenging environment is likely to be able to delineate the interface.
Phase 2: Offshore geophysical data collection using towed geophysical methods to evaluate
seawater/freshwater interface — After integrated data analysis in phase 1 is complete, the
resulting best methods will be applied in phase 2. This phase includes conducting towed
geophysical surveys offshore to assess the vertical and spatial extent of the
seawater/freshwater interface offshore. The purpose of phase 2 is to determine subsurface
salinity contrasts indicating the distribution of seawater and freshwater that potentially can be
extrapolated to larger areas.
Task 2A: Conducting towed geophysical surveys including continuous radon measurements—
Towed geophysical surveys, including Continuous-Resistivity Profiles (CRP), measure changes in
the resistivity in the subsurface. CRP is a geophysical method used to image the subbottom
electrical structure of estuarine, riverine, and lacustrine environments (Day-Lewis and others,
2006). Commercial CRP systems have been available since the 1990s. CRP arrays are based on
common survey geometries used for resistivity investigations on land. CRP electrodes are
mounted on a cable, or streamer, which is towed behind a boat or laid on the ocean bottom;
whereas for land-based resistivity, electrodes are coupled to the earth with conducting metal
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stakes. In contrast to land-based data acquisition, it is generally impracticable with towed arrays
to collect the reciprocal data required to construct a model of measurement errors.
Measurement stacking—and calculation of standard errors from the repeats—depends on boat
speed and is not always feasible. Water-column thickness and resistivity can provide valuable
constraints for data inversion; therefore, bathymetry data (e.g., using an echo-sounder) and
water-column resistivity data (e.g., using a conductivity/temperature/depth probe) are
commonly collected, concurrent with CRP data collection, and georeferenced with a global
positioning system (GPS).
In conjunction with the CRP survey, continuous radon (Rn-222) measurements will be
made in the ocean-water column. Radon and radium isotopes (Ra-224, -226, -228) are
commonly used to quantify the magnitude of submarine groundwater discharge (SGD) to the
ocean. Radon is a good tracer of SGD because its concentration is high in groundwater but low
in seawater, it behaves conservatively, and it’s relatively easy to measure (Cable and others,
1996). The short-lived radium isotopes can be used in conjunction with radon to help constrain
the mixing losses in the ocean-water column (Burnett and Dulaiova, 2003). Reconnaissance
continuous Rn-222 measurements collected offshore in 2006 (Peter Swarzinski, USGS, written
commun.,) indicate higher concentrations in the northern part of the study area (figs 2A and B),
consistent with relatively greater SGD in this area. These higher RN-222 concentrations in the
northern part of the study area are consistent with 2013 water-surface elevation data mapped
by HydroMetrics in the Purisma A unit (deep groundwater) indicating that groundwater is
generally moving from inland areas towards the ocean, implying fresh SGD to the ocean and
presence of freshwater beneath some part of the near coastal seafloor (figs 2A and B). Further
south, lower Rn-222 concentrations may be consistent with less SGD and seawater/freshwater
interfaces closer to the coastline or inland. Refined interpretations of these data require
collection and analysis of the additional data described in this proposal.
The feasibility of using CRP data to determine the seawater/freshwater interface
offshore will be evaluated based on the geophysical conditions observed on land and forward
modeling estimates. If the data evaluation is favorable, CRP surveys will be conducted in a grid
pattern, parallel and perpendicular to the shore, focusing within 1 kilometer offshore of the
shore break. The grid for the CRP surveys will cover the shoreline just west of Moran Lake to just
west of La Selva Beach (fig 1) to ground-truth in an area known to have seawater intrusion. The
surveys will be conducted along the shoreline to delineate changes in resistivity and radon with
distance from the shoreline, and help to identify the location of the seawater/freshwater
interface offshore and SGD. The effective depth into the subsurface (depth of investigation) of
the CRP survey is dependent on the length of the towed line (array); however, waves and wind
conditions limit the lengths that are possible for a towed array. To minimize the adverse effects
of wave and wind conditions and ocean thickness, a remotely-operated vehicle (ROV), operated
from the boat, will be used to tow the array near the seafloor. A continuous radon monitor will
be deployed in the water column attached to a float near the CRP survey grid. A multi-detector
system for measuring radon will be used on the boat conducting the towed survey.
Phase 3: Reporting— All of the information collected in phases 1 and 2 will be used to evaluate
the location of the seawater/freshwater interface. Results will be described upon request in
regularly scheduled conference calls and online presentations throughout the project. If
requested, an interim report or administrative memo will be prepared presenting the results of
phase 1 before proceeding with phase 2. A USGS Report or other manuscript will be prepared
that briefly summarizes the findings of the assessment with respect to the objectives. A draft of
the manuscript will be provided to the cooperator(s) for review during the USGS review and
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publication process. The results will help to facilitate discussions concerning seawater intrusion
and provide constraints for the groundwater-flow and seawater intrusion model.
Benefits: The results of this study will help to determine the location of the
seawater/freshwater interface onshore and whether it is feasible to delineate the
seawater/freshwater interface offshore in a geologically complex area. An integrated approach,
using surface geophysical surveys, borehole geophysical logging, water-quality sampling, and
continuous resistivity profiling, will help to identify the location and depth of the
seawater/freshwater interface in the Purisima Formation and northern part of the Aromas
Sands. These findings will provide the necessary foundation for on-going investigations to
evaluate the possibility of storing freshwater offshore.
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Budget: The total project budget is $462,100, with $396,500 from the cooperator and $65,600
in USGS Federal Matching Funds (FMF). Federal matching funds were included in the budget at a
rate of 25% gross labor plus travel. A summary of costs by task is shown in the following table.
Note that the feasibility of Phase 2 will be determined during Phase 1. Costs were calculated at
Federal Fiscal Year 2014 rates. The total cost of the proposed work is shown below:
Federal Fiscal Year (FFY) 2014 Cost
Estimates for Data Collection and
Analysis (Geophysics, DepthUSGS
Dependent Flow, Groundwater
Federal
Cooperator
Total
Age, and Chemistry Analysis,
Matching
Soquel, California
Funds
Funds
Funds
FY14-15
(FFY15)
Phase 1: Onshore data collection
Task a: Conduct surface
geophysics (TEM and RES)
$54,800
$12,100
$66,900
Task b: Conduct sequential
borehole geophysics (EMInduction)
$38,875
$9,625
$48,500
Task c: Drill shallow borehole
Task d: Sample wells for isotope,
groundwater age, and halogens
Task e: Data analysis and
forward profiling

$62,700

$4,000

$66,700

$93,900

$7,800

$101,700

$30,750

$10,250

$41,000

$281,025

$43,775

$324,800
FY15-16
(FFY15-16)

Phase 2: Offshore data collection
Task a: Conduct towed
geophysics

$56,525

$2,175

Phase 3: Reporting (co-authorship
of journal article)

$58,700
FY16-17
(FFY16-17)

$41,250

$13,750

$55,000

$378,800

$59,700

$438,500

SUBTOTAL

TOTAL Funding

Personnel: The data collection, analysis, and reporting would be conducted by personnel of the USGS
California Water Science and Pacific Coast and Marine Science Centers. The project will require the parttime services of several Hydrologists, Oceanographers, and technicians, with expertise in the different
tasks and stages of the project.
Work Plan: Phase 1 will be done during Federal Fiscal Year (FY) 2015 (October 1, 2014 – September 30,
2015); data collection is expected to occur as soon after October 1, 2014 as an agreement is signed and
will be scheduled depending upon cooperator needs and equipment availability. After data collection,
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analysis is proposed for early FY15 (winter-spring 2015) and would occur over a 1- to 3-month period.
Phase 2 offshore data collection, if feasible, is proposed for late FY15 (summer 2015) and would occur
over a 2-month period to allow a sufficient window of time for favorable ocean conditions (small waves
and no wind) to occur. Task 3 would occur in late FY15-early FY16 with a draft report submitted for
review by April 1, 2016 and publication of the manuscript during FY17 (September 30, 2017).
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Figure 1. Map showing study area, location of monitoring wells, proposed drill site, proposed area for
geophysical studies, Rn data, and generalized geology, Soquel and Pajaro Valley Groundwater
Basins, Santa Cruz County, California.
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B.

Figure 2. Map showing study area, location of monitoring well, proposed area for geophysical studies,
2013 water-surface elevations for A) Purisima Unit A, and B) Purisima Unit BC, and generalized
geology, Soquel and Pajaro Valley Groundwater Basins, Santa Cruz County, California.
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MEMO TO THE BASIN IMPLEMENTATION GROUP
Subject: Agenda Item No. 5.1

Attachments:

Consider Scope of Work from
Hydrometrics WRI to Prepare a Basin
Groundwater Model

1. Proposal from Hydrometrics WRI for Preparation of
Soquel Aptos Basin Groundwater Model
2. Assembly Bill 1739
3. Senate Bill 1168

Background
At the Soquel Creek Water District (SqCWD) Board meeting on January 21, 2014,
Randall (Randy) Hanson, with the U.S. Geological Survey (USGS)
(http://ca.water.usgs.gov/personnel.html?id=74) and Brian Lockwood, P.G. with the
Pajaro
Valley
Water
Management
Authority
(PVWMA)
(http://www.pvwma.dst.ca.us/hydrology/hydrologic-modeling.php)
were
in
attendance to address questions related to basin wide groundwater models.
PVWMA had contracted with USGS to build a new groundwater model that is
nearing completion.
Over the past few years, decisions related to the duration for achieving and
maintaining basin recovery and the best pumping distribution for achieving and
maintaining recovery have been made without a groundwater model. Decisions
have been advised by HydroMetrics, WRI (HMWRI), by identifying protective water
levels at coastal monitoring wells that are sufficiently high to prevent seawater
from encroaching into onshore areas. This was done with a two-dimensional crosssectional model that simulates the saltwater-freshwater interface location using
SEAWAT software. The program has been used for a wide variety of groundwater
studies including those focused on brine migration in continental aquifers as well as
those focused on saltwater intrusion in coastal aquifers. SEAWAT is a public
domain computer program with source code and software distributed free of charge
by the U.S. Geological Survey (USGS).
After protective elevations were established, HydroMetrics estimated fresh
groundwater outflow needed to achieve protective water levels at the coastal
monitoring wells. This was also done using the SEAWAT cross-sectional models,
substituting flow boundaries for head boundaries.
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The final step involved estimating groundwater yield available to the District by
incorporating the required groundwater outflow estimate into the basin water
balance previously estimated by Johnson et al. (2004).
HydroMetrics addressed recovery duration in their letter report titled, “Revised
Protective Groundwater Elevations and Outflows for Aromas Area and Updated
Water Balance for Soquel-Aptos Groundwater Basin,” presented to the SqCWD
Board on April 3, 2012. The report stated the District should limit annual
groundwater pumping to no more than 2,900 acre-feet per year (afy) for at least 20
continuous years of pumping to achieve a 70% chance of restoring the basin.
HydroMetrics also noted that measurable basin recovery is defined by groundwater
levels rising to protective elevations; the time needed to eliminate the accumulated
deficit does not predict how long it will take for water levels to observe this
recovery. Additional tools and information are required to provide a more refined
estimate of recovery time. These tools must accurately show the influence of
pumping from wells on coastal groundwater elevations. The cross-sectional models
developed for estimating protective elevations currently do not include the influence
of any pumping. A basin wide groundwater model would be needed for this.
Simple analysis of historical groundwater elevation data may be inadequate for
estimating recovery times. Challenges include the fact that coastal monitoring
wells were installed in the mid-1980s, some years after pumping began to exceed
the estimate of the post-recovery pumping yield. In addition, groundwater levels at
most of the coastal monitoring wells have been below protective elevations since
installation, therefore there is no historical estimate of the conditions under which
coastal groundwater elevations were protective of seawater intrusion.
Peer Review
On January 21, 2014 the SqCWD Board initiated a peer review of Hydrometrics
work. The peer review was completed by Todd Groundwater, who found:




A yield estimate 100 AFY greater than the HMWRI yield estimates for both
the Purisima and Aromas areas. This puts total yield at 4,200 AFY vs. 4,000
AFY.
The calculated yields result in an estimate of historical accumulated deficit
slightly greater than 5,100 AF.
A 98% septic return flow assumption was applied to the historical deficit
calculations, to be consistent with the estimates of sustainable yield. This
increased the accumulated deficit to 5,700 AF.
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The report also makes recommendations to investigate the impacts of septic
recharge. The report states that an adaptive management approach is an
appropriate way to prevent seawater intrusion, but it also points out some
shortcomings and suggests that a groundwater flow model that takes into account
base flow depletion would provide a better picture. The report also suggests that a
groundwater model that incorporates density effects would provide more accurate
estimations of the rate of intrusion and the location of the seawater-freshwater
interface. Additionally, impacts of septic recharge and that could be better
determined with a groundwater model. It is also important to locate the position of
the seawater-freshwater interface, which will help make this modeling very
valuable. This aspect of the modeling is not included in the attached scope since the
location is currently not identified. An additional project with USGS to locate the
seawater interface will be presented at the September 23, 2014 BIG meeting.
In addition to providing a more refined estimate of recovery time, a basin-wide
groundwater model would provide information on potential for recharge using
either recycled water or captured storm water. It would also advise on how much
water could be transferred to the City of Santa Cruz in a conjunctive use scenario.
This modeling would be helpful as we move forward with options for supplemental
supply for basin recovery.
Groundwater Model Proposal
Hydrometrics WRI was asked to prepare a proposal to develop a groundwater model
for the basin. They are proposing to start with scoping activities that will be
beneficial to the ultimate success of the groundwater modeling effort by ensuring
that our needs are fully addressed by the model. They plan to use MODFLOW and
related groundwater model codes developed by the US Geological Survey (USGS).
Hydrometrics WRI has invited the USGS to participate in this project as well. The
USGS would submit its own proposal for a separate contract with SqCWD as is
required. The scope of work and cost estimate included in the attached proposal
(Attachment 1) does not include the USGS effort. That will also be presented at the
September 23, 2014 BIG meeting.
Cameron Tana will be available via telephone for questions about the proposed
project.
Funding Mechanism
The 2013-2014 Santa Cruz Grand Jury report Desalination and Alternatives
recommended that the Basin Implementation Group (BIG) undertake a
groundwater model of the basin. In addition, two very relevant groundwater state
legislation bills have both made it through their respective policy committees in the
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second house. They have only two more steps before going to the Governor for
signature.
SB 1168 by Sen. Fran Pavley (D-Agoura Hills) moved out of the Assembly Water,
Parks and Wildlife Committee on a 9-4 vote. The bill in its current form would
establish a statutory framework to achieve sustainable management of
groundwater basins throughout the state. A similar measure, AB 1739, by
Assembly Member Roger Dickinson, (D-Sacramento), cleared the Senate Natural
Resources and Water Committee on a 7-1 vote. The legislators already have joined
as co-authors on each other’s bills. The Governor’s office is in support of both bills
and there is an unusual level of cooperation among stakeholders, even those who
now oppose the bill. The bills continue to be refined and there is at least one more
set of amendments expected before a vote takes place.
If this legislation is passed it will task a local agency with basin management and a
requirement to prepare a sustainability plan by 2020 which will bring the basin into
a sustainable state within 20 years. The legislation also provides broad powers to
manage pumping by all basin pumpers, municipal and private alike. If a local
agency or group of agencies doesn’t move to enact those powers to bring the basin
into sustainability, the State Water Resources Control Board will take over and do
so. In light of this, it makes sense to that basin recovery activity be undertaken by
the BIG rather than continue with it as a District project. This will also allow the
cost to be shared by other pumpers. Initially it would be shared by Central Water
District (CWD) and the City of Santa Cruz as a non-member partner. The City, the
County and PVWMA are being invited to become members of the BIG. The City has
already indicated that they would be willing to help fund the model as a nonmember partner, and if/when they accept a membership funding would continue on
a partner basis.
In addition, the BIG has been reaching out to private pumpers in an effort to
facilitate collaboration for the possible implementation of AB 3030 powers. The
zone of benefit for enacting such powers can be determined through a groundwater
model determination of which wells influence seawater intrusion. This would help
provide the basis for any pump fees implemented under either the current AB 3030
powers or new powers available through the proposed groundwater legislation. The
water model that would identify the zone of benefit would be the first step in this
process.
Central Water District (CWD) has recently funded and completed a model of their
portion of the basin. This project cost CWD $106,700. The proposed model would
build on their existing model and take in the rest of the basin. In order to
undertake a proper cost share if the project is done by the BIG, the cost of both
modeling projects should be combined then the respective shares billed to each BIG
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member. This would make the combined cost of the work $494,172. Based on 2013
flows the cost share would be as follows:
SqCWD (79.7%, 4,219 AF of 5,292 total)- $393,974
CWD (10.5%, 558 AF of 5,292 AF total) - $52,106
City (9.7%, 515 AF of 5,292 AF total) - $48,091
Because CWD has already paid $106,700 for the completed portion of the model,
their portion is actually already covered and they still have a credit of $54,812
towards future joint basin work.
In addition, if private well owners are eventually assessed pump fees per the new
groundwater legislation or through AB3030 powers assessed providing the County
joins the BIG, some of the cost of the modeling can be recouped by including the
asset depreciation of the model in the basis for the pump fees. This means the cost
for modeling the basin could possibly be shared by all basin users.
It would also be advisable to recommend the BIG convene a Technical Advisory
Committee to review the groundwater model development and suggest possible
members for this committee if the Board chooses to fund the work through the BIG.

POSSIBLE BOARD ACTION
1. By MOTION, approve the proposal from Hydrometrics WRI to develop a
Soquel Aptos Basin Groundwater Model with costs share based on 2014-2015
member cost share.
2. Take no action and provide staff further direction.
By_________________________________
Kim Adamson
General Manager

By_________________________________
Ralph Brachamonte
General Manager
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MEMO TO THE BASIN IMPLEMENTATION GROUP
Subject: Agenda Item No. 5.4

Committee
Frequency

to

Set

Upcoming

Meeting

Typically, the Groundwater Management Committee, also known as the Basin
Implementation Group (BIG), has met twice a year in spring and fall focusing much
of its efforts on the Annual Review and Report of the Basin and the AB3030
Groundwater Management Plan.
As stated in the Joint Exercise of Powers
Agreement (JPA), Item 8. Functions of the Committee: “….. the Committee shall
have the ability to recommend to their respective Boards of Directors, policies and
programs which will enhance the Groundwater Management Plan. The committee
shall meet at least once annually, or more as needed, and the minutes of their
meetings shall be maintained and furnished to the Boards of Directors of the
members.”
With upcoming joint studies and efforts on groundwater management that are more
collaborative, such as the groundwater model, the freshwater-seawater interface,
and groundwater replenishment, this could be an opportune time to review the
Committee’s meeting frequency.
In addition, with the new Groundwater
Sustainability Act, there will be additional requirements by the State regarding the
formation of a Groundwater Sustainability Agency by January 1, 2017 and a
Groundwater Sustainability Plan by January 1, 2020 that it may be prudent to
meet more often.
Currently, the two Districts under the JPA are Central Water District and Soquel
Creek Water District. The Board meetings for Central WD are held on the third
Tuesday of the month and for Soquel Creek WD are held on the first and third
Tuesday of the month in the evening. The County of Santa Cruz, while not yet an
official member, has accepted the invitation to join the BIG and the Board of
Supervisors meetings are held on second and fourth Tuesday of the month in the
daytime.
POSSIBLE ACTION:
1. By MOTION, provide staff with direction for upcoming meeting frequency.

By _______________________________
Kim Adamson, General Manager
Soquel Creek Water District

By _______________________________
Ralph Bracamonte, General Manager
Central Water District
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Attachments:

Consider Proposal for Retention from
Brownstein Hyatt Farber Schreck for
Assistance in Development of Joint
Powers Authority

1. Proposal from Russell McGlothlin of Brownstein Hyatt
Farber Schreck

Background
On July 28, 2009, the Basin Implementation Group (BIG) approved the First
Amendment to the Joint Exercise of Powers Agreement (JPA) (Attachment 1).
Subsequent to the BIG approval, a joint resolution (SqCWD 09-29 and CWD 04-09)
was adopted by each board of directors, approving and executing the first
amendment in August of 2009. Subsequently, a Second Amendment to the JPA was
approved in November of 2013.
Annually, the Board of Directors for SqCWD and CWD each appoint two committee
members to serve on the BIG. The 5th committee member is to be selected by the
boards of both CWD and SqCWD and shall be a person served by, owning, or
managing a private well or a person residing in either district who has broad
experience in water supply. The 5th committee member now serves a two year term
as clarified in the Second Amendment.
Every committee member has a single vote and all votes are decided by a majority
with the exception of financial decisions which are decided only by representatives
of Central and Soquel.
Currently the BIG is partnering with the County of Santa Cruz, possibly to
facilitate a discussion with other pumpers in the basin about the shared problems of
the overdrafted basin and seawater intrusion. This process will guide the BIG’s
future compliance with the newly adopted Groundwater Sustainability Law which
requires a Joint Powers Authority registered with the state to prepare and carry out
a basin sustainability plan in all high priority basins in the state. Currently, the
Soquel/Aptos basin is identified as high priority. The BIG is not a Joint Powers
Authority.
In light of the new requirements, an invitation was extended to the County along
with the City of Santa Cruz and Pajaro Valley Water Management Agency
(PVWMA) for membership in the BIG. These are the major municipal suppliers
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that have jurisdiction within our basin. The County has accepted that invitation.
We expect PVWMA to accept as well. The City is still considering the option.
Due to the new members being added, as well as any additional recommendations
that may come out of the well stakeholder meetings, a revision to the structure and
function of the BIG will be required. The new structure must also meet the
requirements of the groundwater sustainability law as well. The attached proposal
from Russ McGlothlin is for a retainer through the BIG to facilitate this process and
help the agency comply with the new state groundwater laws. By retaining an
independent legal counsel through the BIG, the partner agencies can continue to
have their respective Legal Counsel’s advise them through the process without any
one agency having undue influence over the process.
Proposed Retention Agreement
Mr. McGlothlin is proposing the following scope of work:





Draft joint powers agreement and bylaws
Attend stakeholder meetings to discuss development of groundwater plan
and provide examples of strategies used in other statewide basins
Provide an analysis of options and implications regarding groundwater
rights, financing and legal considerations
Provide guidance for new groundwater legislation which Mr. McGlothlin was
instrumental in developing

The initial proposal is for the development of the joint powers authority agreement
and bylaws and is expected to cost approximately $10,000 to $15,000.
POSSIBLE ACTION
1. By MOTION, approve the proposal from Brownstein Hyatt Farber Schreck
for assistance in development of a Joint Powers Authority.
2. Take no action and provide staff further direction.
By_________________________________
Kim Adamson
General Manager

By_________________________________
Ralph Bracamonte
General Manager
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Russell M. McGlothlin
Attorney at Law
805.882.1418 tel
805.965.4333 fax
RMcglothlin@bhfs.com

VIA ELECTRONIC MAIL

Kim Adamson
General Manager
Soquel Creek Water District
5180 Soquel Dr.
Mail to: P.O. Box 1550
Capitola, CA 95010
RE:

Proposed Retention for the Basin Implementation Group (Joint Powers Authority and
Groundwater Management)

Dear Kim:
Thank you for considering our firm for representation of the Basin Implementation Group with respect to the
development of a joint powers authority (“Authority”) for management of the Mid-County Groundwater
Basin (“Basin”). The following is a brief outline of the significant elements of our anticipated scope of work:
1. Draft joint powers agreement and bylaws. My firm and I have developed numerous joint powers
authorities pertaining to water management from which we will draw in developing this agreement
and bylaws.
2. Attend one or more initial meetings of stakeholders and public representatives to discuss the
development of an optimal groundwater management plan for the Basin, including replenishment
options. We will provide examples of strategies employed elsewhere in the state and discuss local
needs and opportunities for the Basin.
3. With information and learned from stakeholders, we will provide the Authority with an analysis of
available options and implications, including an evaluation of groundwater rights, financing options
and related legal considerations, and potentially viable management strategies.
4. We will also provide guidance to the Authority with respect to the new groundwater legislation,
which is likely to be adopted in early fall, and other legal considerations relating to the groundwater
management plan.
In performing this work, we will draw upon our breadth of experience representing groundwater
management entities in dozens of groundwater basins throughout the state. It is difficult at this time to
accurately predict anticipated legal fees associated with the full scope of this work. I anticipate that the cost
of developing a draft of the joint powers authority agreement and bylaws to cost approximately $10,000 to
$15,000. Once we have a better understanding of the scope of additional tasks, we can further refine
budget estimates.

1020 State Street
Santa Barbara, CA 93101-2711
main 805.963.7000
bhfs.com

Brownstein Hyatt Farber Schreck, LLP
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Thank you once again for considering our services for the Basin Implementation Group. I have enjoyed
getting to know you and your staff at the District and would be delighted to further develop our professional
relationship.
Sincerely,

Russell M. McGlothlin
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