Borrego Water District Board of Directors
Regular Meeting
April 23,2019 @ 9:00 a.m.
806 Palm Canyon Drive
Borrego Springs, CA 92004

I.  OPENING PROCEDURES
A. Call to Order
B. Pledge of Allegiance
C. RollCall
D. Approval of Agenda
E. Approval of Minutes:
1. March 12, 2019
2. March 26, 2019
Comments from the Public & Requests for Future Agenda Items (may be limited to 3 min)
Comments from Directors
1. Letter to Borrego Valley Endowment Fund to be presented for approval — K. Dice
H. Correspondence Received from the Public
1. Letter from Jim Wilson - Christmas Circle Community Park

@

1.  ITEMS FOR BOARD CONSIDERATION AND POSSIBLE ACTION
A. Borrego Water District
Fallowing Checklist and Road Runner Tree Farm Inspection — K Dice/G Poole
Financial Assistance for Water Quality Sampling During 2019 Sheep Count — G Poole
WasteWater Treatment Plant Discharge Permit Requirements — G Poole
FY 2019 Water Quality Sampling Update — G Poole
FY 2020 Budget Review — K Pitman
FY 2021 Cost of Service Study Status — K Pitman/G Poole

ook wnpE

B. GSA: Borrego Springs Sub Basin
1. BWD GSP Draft Comments - All
2. Adjudication Brief 2019 — L Brecht
3. ENSI. 2019. SDAC Impact/Vulnerability Analysis (Task 2). April 15, 2019 — L Brecht
4. ENSI. 2019. Decision Management Analysis. April 16, 2019 — L Brecht

AGENDA: April 23, 2019

All Documents for public review on file with the District’s secretary located at 806 Palm Canyon Drive, Borrego Springs CA 92004

Any public record provided to a majority of the Board of Directors less than 72 hours prior to the meeting, regarding any item on the open session portion of
this agenda, is available for public inspection during normal business hours at the Office of the Board Secretary, located at 806 Palm Canyon Drive, Borrego
Springs CA 92004.

The Borrego Springs Water District complies with the Americans with Disabilities Act. Persons with special needs should call Geoff Poole — Board Secretary at
(760) 767 — 5806 at least 48 hours in advance of the start of this meeting, in order to enable the District to make reasonable arrangements to ensure
accessibility.

If you challenge any action of the Board of Directors in court, you may be limited to raising only those issues you or someone else raised at the public hearing,
or in written correspondence delivered to the Board of Directors (c/o the Board Secretary) at, or prior to, the public hearing.



1.  STANDING AND AD-HOC BOARD COMMITTEE REPORTS -
A. STANDING:
1. Operations and Infrastructure — Delahay/Duncan
B. AD-HOC:
1. GSP Preparation — Brecht/Duncan
2. 2019-20 Budget — Brecht/Ehrlich
3. Risk — Ehrlich
a. Cyber Update — G Poole, Verbal
4. Proposition 68 Funding — Dice
Association of California Water Agencies/Joint Powers Authority — Ehrlich
6. Organizational Staffing/Prop 218 Preparation: Dice/Ehrlich

o

Iv. STAFFREPORT
A.  Financial Reports: March 2019
B.  Water and Wastewater Operations Report: March 2019
C.  Water Production/Use Records: March 2019
D.  General Manager
1. FY 2019 Debt CIP Build Status — G Poole

V. CLOSED SESSION:
A. Conference with Legal Counsel - Significant exposure to litigation pursuant to paragraph (3) of
subdivision (d) of Section 54956.9: (Two (2) potential cases)
B. Conference for Public Employee Performance Evaluation - Title: General Manager Employee
Performance Review- pursuant to subdivision (d) (4) of Government Code Section
(Government Code § 54957).

Vl. CLOSING PROCEDURE

A. Suggested Items for Next/Future Agenda
B. The next Regular Meeting of the Board of Directors is scheduled for Tuesday, May 13th @ 9:00

AGENDA: April 23, 2019

All Documents for public review on file with the District’s secretary located at 806 Palm Canyon Drive, Borrego Springs CA 92004

Any public record provided to a majority of the Board of Directors less than 72 hours prior to the meeting, regarding any item on the open session portion of
this agenda, is available for public inspection during normal business hours at the Office of the Board Secretary, located at 806 Palm Canyon Drive, Borrego
Springs CA 92004.

The Borrego Springs Water District complies with the Americans with Disabilities Act. Persons with special needs should call Geoff Poole — Board Secretary at
(760) 767 — 5806 at least 48 hours in advance of the start of this meeting, in order to enable the District to make reasonable arrangements to ensure
accessibility.

If you challenge any action of the Board of Directors in court, you may be limited to raising only those issues you or someone else raised at the public hearing,
or in written correspondence delivered to the Board of Directors (c/o the Board Secretary) at, or prior to, the public hearing.



Borrego Water District Board of Directors
MINUTES
Special Meeting
March 12, 2019 @ 9:00 a.m.
806 Palm Canyon Drive
Borrego Springs, CA 92004

l. OPENING PROCEDURES
A Call to Order: President Dice called the meeting to order at 9:00 a.m.
B. Pledge of Allegiance: Those present stood for the Pledge of Allegiance.

C. Roll Call: Directors: Present: President Dice, Secretary/
Treasurer Duncan, Delahay, Ehrlich
Absent: Vice-President Brecht
Staff: Geoff Poole, General Manager

Greg Holloway, Operations Manager
Wendy Quinn, Recording Secretary

Public: Julian Peabody Jim Engelke, L. Lundberg
Sharon Smith, Diane Johnson
Rams Hill Bill Berkley
Jay Jones (viatele-  Mike Sweesy, Dudek (via
Conference) teleconference)

Gary Haldeman
D. Approval of Agenda: MSC: Delahay/Ehrlich approving the Agenda as written.
E. Comments from the Public and Requests for Future Agenda Items: None

F. Comments from Directors: President Dice wished everyone happy National
Groundwater Week.
G. Correspondence Received from the Public: None

1. ITEMS FOR BOARD CONSIDERATION AND POSSIBLE ACTION
A Borrego Water District:

1. Expansion of Water Quality Monitoring Network/Testing. Geoff Poole
invited the Board’s attention to Jay Jones’ proposal in the Board package for water quality
monitoring. He noted that the District had expanded its program over a year ago, but needs to
expand further, particularly in the north area. He met with Dr. Jones and John Peterson last week
and discussed areas for focus. Some optional costs for monitoring additional constituents were
included in the proposal. Director Ehrlich liked the phasing approach, providing an opportunity
to evaluate the program after the first series of tests. Discussion followed regarding the
reluctance of some farmers to have their wells monitored, and the fact that monitoring is
voluntary at this point. Mr. Poole pointed out that the Water Code gives the GSA authority to
require monitoring once the GSP is adopted, and this would be a good suggestion to make during
the public comment period. Dr. Jones recommended finding someone who knows a lot of the
farmers to contact them and find out who is interested in participating at this time.

Dr. Jones explained that one of the findings from the monitoring so far is the
correlation between the ph level of the water and the arsenic level. Monthly or bi-monthly data
on this would be useful. Mr. Poole pointed out that the District would be paying for Dr. Jones’
study, but he hoped to eventually be reimbursed by GSP funds. MSC: Ehrlich/Delahay
authorizing staff to enter into an agreement with Dr. Jones/ENSI for expansion of the water
quality monitoring network, not to exceed $50,363 for Phase 1.
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2. Viking Ranch Mitigation Bank Project. Mr. Poole reported that Mike Sweesy
from Dudek had approached him regarding a potential deal with U.S. Gypsum. USG may cause
some environmental impacts to a stream bed from expanding their mining operations and needs
to do off site mitigation. They suggested restoration of the Viking Ranch. Advantages are that
mitigation and restoration are key components for future fallowing and can be expensive, and the
USG deal would provide a funding mechanism to get the work done on Viking Ranch and
maintain it going forward. It could benefit the District and its ratepayers.

Mr. Poole explained that the Viking Ranch is in the middle of the Coyote Canyon
wash, so it would qualify as mitigation under the Clean Water Act. In the past, the creek was
diverted around the grove. Mike Sweesy explained that there is an area where the flow has
broken through the berm, and he anticipated the mitigation would include restoration of the flow
through grading and getting rid of the diversion ditch. He expected passive revegetation, with
possible introduction of other species for diversity.

President Dice asked who would own the property at the end of the five-year
monitoring period. Mr. Sweesy explained that the Army Corps of Engineers requires mitigation
land to be managed in perpetuity under a long-term management agreement. He didn’t think
USG would want to manage the site, but would need to find a long-term manager and give up
title, perhaps to the State Park or ABF. BWD would sell the property to USG, and the mitigation
would be up to USG. The structure of the acquisition could include approval by BWD, but the
goal is to create a sustaining habitat.

President Dice pointed out that there is a weather station on the property with
BWD and UCI equipment, which collects valuable data. Mr. Sweesy noted that a main goal is to
reestablish the creek flow across the property, so the weather station could be subject to flooding
and should probably be moved.

Jim Engelke reported that Lance Lundberg has ten acres adjacent to the Viking
Ranch, where the well is located, and also adjacent to the weather station. He believed the well
could be operational, and Mr. Engelke said the District was welcome to use it. A water capture
program had been contemplated. The parcel has been flooded several times, and the water now
goes into the sink and evaporates. Gary Haldeman requested pictures of the water flowing across
the property, and President Dice requested a copy of any study showing that there is no recharge.

Mr. Sweesy requested a letter of intent from the District, indicating its willingness
to allow the property to be acquired for mitigation purposes. MSC: Duncan/Delahay indicating
to USG that the District is interested in potentially selling the Viking Ranch property for their
mitigation. Negotiations to follow. President Dice asked that UCI be given a chance to respond
regarding the weather station. Director Delahay suggested that Mr. Poole and President Dice
prepare the letter. Mr. Sweesy requested approval to provide USG with the preliminary
environmental assessment of the property from July 2018, and the Board agreed.

Mr. Poole reported that he had been working with Rick Alexander and Diane
Johnson on a Proposition 68 grant application for a potential restoration project at Viking Ranch.
If the USG project materializes and the grant is approved, the two may be coordinated.

3. Revised Project List Funded by BWD Bond Issuance. Mr. Poole reported that
staff had recommended some changes to the list of projects to be funded by last year’s bond
issue. Some of the pipeline projects were not critical, and $168,200 was recently expended to
repair a well. The non-critical projects were replaced with some with more direct benefit to the
ratepayers, such as fire hydrants. Greg Holloway explained the problems with many of the
existing hydrants and the importance of replacing them.

Discussion followed regarding the Club Circle sewer. Mr. Holloway explained
that it needs to be cleaned and videoed before the extent of the necessary repairs can be
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determined. MSC: Delahay/Duncan authorizing submittal of the revised project list to the
bank for approval. Mr. Poole summarized the list of projects and schedule. Mr. Holloway
outlined plans for replacement of a water main at De Anza.

B. GSA: Borrego Springs Sub Basin:

1. Groundwater Sustainability Plan Public Review Meeting Dates. Mr. Poole
reported that he and Rebecca Falk had developed a schedule of public meetings during the GSP
review period. They were included in the Board package. Mr. Poole would meet with Jim
Bennett tomorrow to confirm the actual release date, which may be delayed slightly beyond
March 15.

2. Support for Borrego Valley Endowment Fund Effort to Provide Funding for
Local Government Commission Planning and GSP Review. President Dice reported that she had
signed a letter of support asking the Borrego Valley Endowment Fund Board for funding in the
amount of $40,000 for the Local Government Commission to develop a sustainability plan for
the community. If approved, the money will go to the Borrego Village Association and they will
manage the project. It will involve the GSP and the future of our community.

I1l.  CLOSED SESSION
A. Conference with Legal Counsel — Significant exposure to litigation pursuant to
paragraph (3) of subdivision (d) of Government Code Section 54956.9 (Five (5) potential cases):
The Board adjourned to closed session at 11:05 a.m.

ADDITIONAL ITEMS FOR BOARD CONSIDERATION AND POSSIBLE ACTION

1. A. 4. Renegotiation of Long-Term Cooperating Agreement and Spare Capacity
Agreement with T2 Borrego/Rams Hill. The open session reconvened at 12:15 p.m. MSC:
Delahay/Ehrlich approving the long-term cooperating agreement and spare capacity
agreement with T2 Borrego/Rams Hill, subject to approval by legal counsel and Director
Brecht.

IV. CLOSING PROCEDURE

A. Suggested Items for Next/Future Agenda: Credit Card Processing, Fallowing
Standards. Other items for the next Agenda were discussed earlier in the meeting.

B. The next Regular Meeting of the Board of Directors is scheduled for Tuesday, March
26th — 9:00. There being no further business, the Board adjourned at 12:20 p.m.
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Borrego Water District Board of Directors
MINUTES
Regular Meeting
March 26, 2019 @ 9:00 a.m.
806 Palm Canyon Drive
Borrego Springs, CA 92004

l. OPENING PROCEDURES
A Call to Order: President Dice called the meeting to order at 9:00 a.m.
B. Pledge of Allegiance: Those present stood for the Pledge of Allegiance.

C. Roll Call: Directors: Present: President Dice, Secretary/Treasurer
Duncan, Delahay, Ehrlich
Absent: Vice-President Brecht
Staff: Geoff Poole, General Manager

Kim Pittman, Administration Manager
Greg Holloway, Operations Manager
Esmeralda Garcia, Administrative Assistant
Wendy Quinn, Recording Secretary

Public: Julian Peabody Diane Johnson
Jim Engelke, L. Barry Willis
Lundberg Beth Hart
Cathy Milkey,
Rams Hill

D. Approval of Agenda: MSC: Delahay/Ehrlich approving the Agenda as written.
E. Approval of Minutes:
1. February 12, 2019 Special Meeting Minutes
2. February 26, 2019 Regular Meeting Minutes
3. February 28, 2019 Town Hall Meeting Minutes
MSC: Ehrlich/Delahay approving the Minutes of the Special Meeting of February 12,
2019, the Regular Meeting of February 26, 2019 and the Town Hall Meeting of February 28,
2019 as written, subject to comments from Director Brecht.
F. Comments from the Public and Requests for Future Agenda Items: None
G. Comments from Directors: Director Ehrlich announced that the draft GSP is
available on line, and public meetings will be scheduled. Director Delahay asked that any
comments be directed to the County. The comment period is 60 days from March 22, and the
comments must be in writing. After the GSP has been submitted to DWR, there will be another
comment period.
H. Correspondence Received from the Public: None

1. ITEMS FOR BOARD CONSIDERATION AND POSSIBLE ACTION
A Borrego Water District:

1. Recognition for Joe Cornejo Service to BWD as well as Roy Martinez for his
assistance with the SWRCB Waste Discharge Permit Issuance. Geoff Poole outlined three major
areas in which Joe Cornejo assisted the District during the last three years. He offered his
services when the District lacked a Grade 3 operator at the wastewater treatment plant; he
assisted in obtaining a new waste discharge permit, saving the District a lot of money; and he
supported and assisted Roy Martinez in obtaining his Grade 3 license. Mr. Cornejo has agreed to
stay on for now in a modified capacity. President Dice read a letter thanking him for his time
and expertise, and presented it as a plaque. Mr. Cornejo expressed his appreciation and pride in
his work. Director Ehrlich thanked Mr. Martinez for his good work.
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2. Draft 2019-2020 Budget. Kim Pittman reported that she had half the budget
prepared and felt it was premature to discuss it. Director Ehrlich felt it was important to talk
about the process in developing the budget. He invited the Board’s attention to page 16 in the
Board package, including a draft list of documents to be included in the budget, prepared by
Directors Ehrlich and Brecht. Mr. Poole and Ms. Pittman will be developing them during the
next month. Director Ehrlich suggested discussing the draft budget at the second meeting in
April or the first meeting in May, and adopting it at the second meeting in May.

3. Farmland Fallowing Standards. Jim Engelke distributed a map of the Viking
Ranch property and described the access roads. He explained that the District needs to perfect its
easement. There is a hawk watch area which is elevated, and there are benches. Mr. Engelke
referred to the storm water collection proposal that he and Lance Lundberg had developed on Mr.
Lundberg’s adjacent ten-acre parcel. He explained that a farmer previously lived there in a
trailer, and had left junk in the area, but most has been removed. Mr. Engelke reiterated his offer
to let the District use the well on the ten acres. He explained that the property had been fallowed,
and explained the process used. He felt the water flow through the site would impact the U.S.
Gypsum proposal to restore the Viking Ranch as mitigation for their mining operation expansion.
The floodwaters are interrupted by a berm and eventually flow into the sink. Dudek’s proposal
to remove the berm would allow the water to flow through the property and promote restoration.

President Dice explained that a draft proposal for fallowing and restoration was
considered some time ago but never actually adopted.  After reviewing Dudek’s
recommendations and other fallowing practices, fallowing standards are being proposed and
included in the Board package. There is a checklist to follow, and the District can arrange for
inspection to ensure the needs are addressed. The goal is to allow the land to return to its natural
state or be used for a purpose other than agriculture. The procedure only addresses fallowing
and possible passive restoration.

Beth Hart pointed out that owners can maintain a residence on the property and a
well for residential use, and President Dice agreed to add that to the procedure. Director Duncan
asked whether removal of tamarisk was included. Ms. Hart explained that water credits at the
District’s lowest level were available for tamarisk removal, but the County doesn’t recognize it.
Diane Johnson asked about soil sampling of the fallowed land for possible pesticide
contamination. Mr. Poole replied that Phase 1 of the Environmental Site Assessment provides
some protection from soil pollution. Ms. Hart added that the ESA has more to do with
restoration, and the policy under consideration is for fallowing only. Cathy Milkey pointed out
that Item 2.a, removal of all man-made structures, it not appropriate because the District
wouldn’t necessarily own the land and there are property rights involved. Mr. Engelke
questioned the requirement to cut trees at grade, since that makes it nearly impossible to remove
them in the future. President Dice asked that the policy be amended and brought back to the
Board in two weeks.

4. Credit Card Processing Proposal. Esmeralda Garcia reported on the proposals
she had received for accepting credit cards from District ratepayers. She recommended PSN,
which has no monthly fee to the District. Customers who choose to use credit cards would pay
the fee. There is a one-time charge to the District of $50. The processing would be done
through the District’s website for additional security. Ms. Garcia estimated that if 30 to 40
percent of the customers use it, considering the cost of mailing and printing bills, the District
could save $400 a month. Director Ehrlich asked if the agreement provided indemnification for
the District if there is a security breach, and Mr. Poole agreed to check, and have the attorney
review it. MSC: Ehrlich/Delahay authorizing staff to develop an agreement with PSN subject
to legal counsel and JPIA approval.

5. LAFCO Board Election. Barry Willis, a candidate for the LAFCO Board,
informed the BWD Board that he had made presentations to 26 local boards. He explained that
LAFCO is responsible for coordinating and overseeing changes to local boundaries,
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incorporating cities, and formation and dissolution of special districts. Mr. Willis stated he
supported local control and open communication with constituents. He is a member of the
Alpine Fire Board. Director Ehrlich thanked Mr. Willis for coming, and noted that he knew
several of the candidates. He reported he received a letter and phone call from candidate
William Haynor. MSC: Ehrlich/Delahay supporting Edmund Sprague for Regular Special
District Member and Erin Lump for Alternate Special District Member.

6. Borrego Valley Endowment Fund Proposal. President Dice introduced a
proposal from the Borrego Valley Stewardship Council for GSP planning assistance from the
Local Government Commission. The BWD Board had previously authorized a $4,000
contribution to the LGC, and the Stewardship Council is asking BWD to align its $4,000 with
what they are asking for from the Borrego Valley Endowment Fund. The Council’s proposal is
very similar to the District’s — an independent review of the GSP, and finding opportunities to
use community, social and economic experts to find ways to fund some of the things we would
like to see in the community. The Stewardship Council is asking for $38,000. President Dice
recommended approval. After discussion, the Board agreed to table action until Director
Brecht’s return. Director Ehrlich suggested asking the Endowment Fund for something in
writing.

B. GSA: Borrego Springs Sub Basin:

1. GSP Review Meeting Schedule. Mr. Poole invited the Board’s attention to
the meeting schedule in the Board package for review of the draft GSP. He noted that Jim
Bennett would be making a proposal at the Sponsor Group meeting. Director Delahay suggested
asking the public to specify which section of the GSP they are commenting on, and grouping
them accordingly. Mr. Poole agreed to notice the April 2 meeting as a Board meeting so as
many Directors can attend as want to. He noted that Rachel Ralston would be attending.

I1l.  STANDING AND AD-HOC BOARD COMMITTEE REPORTS
A Standing:

1. Operations and Infrastructure. President Dice pointed out that she is not a
member of the Operations and Infrastructure Committee, but would like to be invited. The
members are Directors Delahay and Duncan.

B. Ad-Hoc:

1. GSP Preparation. No report.

2. 2019-20 Budget. No report.

3. Rams Hill Operating Agreement. Ms. Milkey reported that the agreement had
been approved. Kim Pittman reported she had received the check.

4. Risk. No report.

5. Proposition 68 Funding. No report.

6. Association of California Water Agencies/Joint Powers Authority. No report.

7. Organizational Staffing: Continued to closed session.

V. STAFF REPORTS
A Financial Reports: February 2019:

Ms. Pittman reported she had received the last solar rebate of $43,000 for the
wastewater treatment plant. Water revenue is down. Expenses included purchase of water
meters totaling $7,000 and repair of pumps at the treatment plant. Springbrook will be at the
District office on April 15 for training. One District staff member received a backflow specialist
certificate, and another is studying for it.

B. Water and Wastewater Operations Report: January and February 2019:
C. Water Production/Use Records: January and February 2019:

The Water and Wastewater Operations Report and the Water Production/Use

Records were included in the Board package.
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D. General Manager: Mr. Poole reported that representatives of BWD and the
County had a conference call with DWR. The program is set up so BWD can be reimbursed for
its Proposition 1 grant expenditures on a quarterly basis. The District will recoup a total of
$207,000 for fees paid to Jay Jones, LeSar and Dudek.

Mr. Poole further reported he had an agreement for the Club Circle sewer line extension,
and it would be on the April 9 Agenda. The contract for water quality sampling may be
terminated, and there will be a report in April. Staff was contacted by Joe Woods about spraying
the Viking Ranch property for volutaria. A right-of-entry agreement was signed, and the
spraying is underway. A letter of intent to consider selling Viking Ranch to U.S. Gypsum for
mitigation was transmitted. The new list of CIP projects was sent to Pacific West Bank. A letter
was sent to Mesquite Trails regarding their sewer fee delinquency, and they requested a 60-day
extension. Air quality monitoring equipment is on the way to UCI. DWR has funding available
for new groundwater monitoring wells, and staff is awaiting a proposal from Dudek to facilitate
the project. Dr. Jones will help to select the sites. A consultant reviewed proposals for cyber
security and hopes to make a recommendation by the end of the week. Lane Sharman has
withdrawn his request for BWD participation in his proposal.

V. CLOSED SESSION

A. Conference with Legal Counsel — Significant exposure to litigation pursuant to
Government Code paragraph (53) of subdivision (d) of Section 54956.9 (Three (3) potential
cases):

B. Conference for Public Employee Performance Evaluation — Title: General Manager
Employee Performance Review — pursuant to subdivision (d) (4) of Government Code Section
54957:

The Board adjourned to closed session at 11:10 a.m., and the open session reconvened at
12:15 p.m. There was no reportable action.

VI. CLOSING PROCEDURE

A. Suggested Items for Next/Future Agenda: Fallowing Standards: Items for the next
Agenda were discussed previously.

B. The next Reqular Meeting of the Board of Directors is scheduled for Tuesday, April 9,
2019 —9:00. There being no further business, the Board adjourned at 12:15 p.m.
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BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL I1LA.1

April 13, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT: Fallowing Checklist and Road Runner Tree Farm Inspection — K Dice/G Poole
RECOMMENDED ACTION:

Receive report from Dice/Poole and take appropriate action as Board deems appropriate

ITEM EXPLANATION

As requested by the Board at the April 9" meeting, President Dice and GM Poole toured the Road Runner Tree Farm
and applied the criteria outlined in the proposed checklist. A copy of the completed checklist is attached and based
on the results of the inspection the following additional steps (in addition to what was previously required) are
recommended

FISCAL IMPACT
N/A

ATTACHMENTS
1. Memo from President Dice — Final Report To Be Presented As A Hand Out At Board Meeting For Review And
Possible Action.



BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL ILA.2

April 13, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT: Financial Assistance for Water Quality Sampling During 2019 Sheep Count — G Poole
RECOMMENDED ACTION:
Approve $1,100 for water quality sampling during 2019 ABDSP Sheep Count

ITEM EXPLANATION
Staff received the following email from John Petersen. In past years John and | performed some very basic

pH and TDS tests on water obtained in the field during the 2018 Sheep Count and the idea is to expand the
sampling this year as outlined below:

EMAIL FROM JOHN PETERSEN TO BWD AND OTHER ORGANIZATIONS (ABF/UCI):

I have talked with many of you regarding collecting additional water quality data from
natural occurring water sources during the 2019 sheep count. A summary of those previous
data collections measurements are attached for your information.

In previous years we have just used my handheld TDS meter which produce values but these
are limited due to the accuracy of the meter. (This has been limited due to the fact that we had
no budget for lab analysis.) However even these values did produce some interesting results
and certainly provide a correlation between water quality in the Park with rainfall years. (As
anticipated water quality is much better during wet years versus dry years.

We have been discussed upgrading the analysis so that we get lab results to upgrade the
measurements. The idea is to use EnvironMatrix (a local San Diego accredited lab) and to
sample for a number of elements.

However this is based on available funding. The idea is to share the cost 3 way with the
Park, BWD and ABF. If we went with the first tier of elements: (TDS, EC,pH, Nitrate and
Sulfate) at a total cost of $120 per sample group (and 27 sample locations) this would be a
total $3,240, or $1,100 per agency.

FISCAL IMPACT
$1,100

ATTACHMENTS
1. None



BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL I11LA.3

April 13, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT: WasteWater Treatment Plant Discharge Permit Requirements — G Poole
RECOMMENDED ACTION:

Receive Staff Report and authorize staff to negotiate Contract with Dudek Engineering

ITEM EXPLANATION

Dudek has created the following Proposal to assist BWD with the completion of the tasks required by the State Water
Board, specifically evaluation of source of and remedies for Nitrates and TDS as well as study location of existing
Groundwater Quality Monitoring Well for possible relocation.

The nitrate and TDS studies were technically requested by the Water Board in the Permit issued 10 years ago but the
studies were never completed. During the discussions regarding the new permit, instead of issuing fines, the Water
Board decided to place some quick timelines on the initial studies in our new Permit. Staff reached out to Jack Holt
Engineering and they were unable to submit a proposal and have contacted other Engineering firms to see if others
are interested in performing the work. So far none have responded. Therefore, staff is recommending Dudek to meet
the required timelines.

FISCAL IMPACT
See Attachment

ATTACHMENTS
1. Dudek Proposal



605 THIRD STREET
ENCINITAS, CALIFORNIA 92024
T 760.942.5147 F 760.632.0164

April 19, 2019

Geoff Poole, General Manger
Borrego Water District

806 Palm Canyon Drive
Borrego Springs, CA 92004

Subject: Proposal to Complete Studies to Satisfy Waste Discharge Requirements for the Rams Hill Waste Water
Treatment Facility in Borrego Springs, California

Dear Mr. Poole:

Dudek is pleased to present this scope of work and fee to the Borrego Water District to conduct a study of the
treated effluent from the Rams Hill Waste Water Treatment Facility (WWTF) and evaluate its impact on groundwater.
The goal of the study is to determine the fate and transport of nitrogen and total dissolved solids (TDS) originating
from the discharge of the water treatment facility to the evaporation/percolation ponds, as per the recent
amendment of the Waste Discharge Requirements (WDR) of the California Regional Water Quality Control Board
Colorado River Basin Region Plan (R7-2019-0015). Dudek will review and document the current condition and
adequacy of the groundwater monitoring network to effectively monitor the impact of the discharge from the
evaporation ponds on the groundwater. Dudek will collect and analyze the data available to determine the impact
of nitrate and TDS that originate from the discharge to the percolation ponds on the local groundwater body. Dudek
will prepare a technical memorandum detailing the complete study, the adequacy of the current groundwater
monitoring network, and will include conclusions with possible recommendations to update the groundwater
monitoring network and facility plant improvements.

1 Scope of Work

11 Groundwater Monitoring Network Technical Report and Work Plan
Special Provision 1 of the RWQCB WDR Order R7-2019-0015 requires that within 6 months the District shall
1. Describe the current condition of the groundwater monitoring network

2. Evaluate whether this network adequately monitors the effects of the discharge from the disposal ponds
on groundwater

3. Analyze the groundwater data collected from the existing groundwater monitoring wells. The analysis will
include:

a. Maps showing the direction of flow and identification of up-gradient and down-gradient monitoring
wells.

DUDEK 1 April 2019



Mr. Poole
Subject: Proposal to Complete Studies to Satisfy Waste Discharge Requirements for the Rams Hill Waste Water
Treatment Facility in Borrego Springs, California

b. An appropriate statistical analysis for constituents of concern (COCs) for the up-gradient and down-
gradient wells, based on the groundwater data collected to date. COCs in this case are TDS and
major ions: sulfate, chloride, nitrogen (total nitrogen, nitrite and nitrate), and fluoride.

Required tasks to prepare a work plan and schedule for these 3 items is anticipated to include the following:

Document and Data Research

Dudek will obtain available groundwater data from the Borrego Water District’'s groundwater well south of the
evaporation ponds, WWTP-1, as well as the nearest surrounding wells within the South Management Area of the
Borrego Springs Groundwater Subbasin.

Data Analysis and Evaluation

Dudek will analyze the data collected with respect with California’s Antidegradation Policy (Resolution 68-16). A
statistical analysis for the COCs will be performed to determine the effect of nitrate and TDS on the receiving
groundwater basin. Part of the evaluations for the study will include an analysis of uptake by plants in areas of
recycled water use, potential denitrification of recycled water as it migrates through a soil column, and possible
attenuation of concentration via dilution and diffusion. Dudek understands that the beneficial use of groundwater
is designated for municipal, industrial, and agricultural supply.

Technical Report and Work Plan

Dudek will prepare a technical memorandum of the study that will include locations of identified up-gradient and
down-gradient monitoring wells, review of historical and current nitrogen and total dissolved solids concentrations
in nearby monitoring wells, an analysis with the potential impacts of the COCs for the up-gradient and down-gradient
monitoring wells. This report will include conclusions and outline the work plan and schedule to complete any tasks
that address insufficient data and/or additional work to be required.

Assumptions

e Site visit will include 2 hydrogeologists for 1 day

e This scope and fee does not include work for the well installation task should the technical report conclude
that additional down-gradient monitoring well are recommend to be installed.

Deliverables

Groundwater Monitoring Network Technical Report (Draft and Final)

Cost for Task 1.1 $15,700.00

1.2 Nitrogen Control Strategy Technical Report
Special provision 2 of the RWQCB WDR Order R7-2019-0015 requires that within 6 months the District shall

1. Determine if wastewater discharged to the evaporation/percolation ponds is causing nitrogen impairment
to groundwater
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Treatment Facility in Borrego Springs, California

2.

3.

Determine the feasibility of achieving a 10 mg/L total nitrogen effluent limit

Ensure that any proposed effluent limit for nitrogen does not cause exceedance of the nitrogen receiving
water limitation

Required tasks to prepare a work plan and schedule for these 3 items is anticipated to include the following:

1.

Data collection: Dudek will collect available influent and effluent water quality data from the WWTP,
including flow, BOD, TSS, TKN (influent) and Total Nitrogen (TN) and Nitrate-N (effluent). If this data is not
available or does not exist, Dudek will recommend a sampling program to capture sufficient data to
determine current plant performance and nitrogen removal.

Process Analysis: Dudek will analyze available data and document the treatment process performance for
nitrogen removal and compare to expected performance based on process capacity and typical industry
ranges. If there is insufficient data, Dudek will recommend an analysis to document the nitrogen removal
performance once sufficient data is available.

Identify Process Improvement Alternatives and 10 mg/L TN feasibility: Dudek will identify and recommend
alternatives to improve nitrogen removal performance at the WWTP, which may include enhanced process
monitoring and control, modifications to aeration system, operational adjustments to promote biological
nutrient removal, and/or construction of additional process infrastructure. Dudek will visit the treatment
plant and talk to operations staff to discuss alternatives and plant performance. If sufficient data exists,
Dudek will determine feasibility of a 10 mg/L total nitrogen effluent limitation. Alternatively, the steps to
make the determination will be documented in the work plan. For each improvement alternative, Dudek
will prepare a budgetary cost estimate (based on unit costs, cost of major process equipment, and recent
similar project cost data) to determine a cost of improvement. Dudek will estimate the implemented
nitrogen removal associated with each alternative in order to calculate an approximate dollars per ton of
nitrogen removed and approximate cost per EDU to District ratepayers.

Calculate Effluent Nitrogen Mass Load to Groundwater Basin and Basin assimilative capacity: Dudek will
calculate both the existing nitrogen mass load to the groundwater basin and the mass load assuming a 10
mg/L effluent TN limit to determine the current load to the basin and anticipated future load. In parallel,
Dudek will calculate the nitrogen assimilative capacity of the basin and compare this to both the current
load and anticipated load with a 10 mg/L TN effluent limitation. This analysis will determine both if the
wastewater is impairing groundwater quality and whether or not the discharge is causing an exceedance of
the nitrogen receiving water limitation. If insufficient data exists within the 6 month deadline, Dudek will
outline the work plan and schedule to make this determination.

Prepare Nitrogen Control Strategy Technical Report: Dudek will document the analysis and outline the work
plan and schedule to complete tasks with insufficient data and/or additional work to be required.

Assumptions

Up to 3 process improvement alternatives will be identified and evaluated
Site Visit will include 2 engineers for 1 day.
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e Water quality sampling and laboratory testing will be completed by the BWD and under the existing
laboratory contract.

e Wastewater influent data to the Rams Hill WWTF is required to complete this task. No scope is included for
influent sampling and laboratory testing which would be performed by BWD staff under the existing
laboratory contract.

e Scope and Fee to complete the Nitrogen Control Strategy Draft and Final Technical Report: Fate and
Transport Investigation, and Effluent Limit Feasibility Study is not included in this cost proposal. These
items will be scoped and fee developed upon completion of tasks 1.1 and 1.2.

Deliverables

Nitrogen Control Strategy Work Plan

Cost for Task 1.2 $19,240.00

1.3 TDS Source Control Program Technical Report

Dudek will prepare a technical report that includes a work plan and time schedule to develop and implement a TDS
Source Control Program. The technical report must identify the major sources of salinity into the WWTP collection
system. To complete this analysis, Dudek will prepare a mass balance that identifies the average mass of TDS of
well water served to BWD ratepayers, average mass of TDS in the influent to the Rams Hill WWTP, and calculate
the increase in mass of TDS as a result of domestic, commercial and industrial use. Based on comparison of the
increase in mass of salts added to the water supply as it makes its way through the water distribution system and
ends up at the wastewater treatment plant, it will be determined if water softener regeneration brines substantially
contribute to TDS loads to the Rams Hill WWTP. Dudek will also evaluate additional required elements of the TDS
Source Control Program as expounded in in WDR R7-2019-0015.

Assumptions

e Wastewater influent data to the Rams Hill WWTF is required to complete this task. No scope is included for
influent sampling and laboratory testing which is assumed to be performed by BWD staff under the existing
laboratory contract.

e This scope and fee does not include cost to implement the TDS Source Control Work Plan
Deliverables

TDS Source Control Program Work Plan and Technical Report

Cost for Task 1.3 $14,220.00
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Subject: Proposal to Complete Studies to Satisfy Waste Discharge Requirements for the Rams Hill Waste Water
Treatment Facility in Borrego Springs, California

2 Fee Summary

The fee presented in this proposal will be charged on a time and materials basis in accordance with the fee estimate
provided in Table 1. Dudek will complete the tasks described above on a time-and-materials basis, not to exceed
$49,160.00

The time and materials fee provided in this proposal represents an estimate of the anticipated level of effort
required to complete Tasks 1.1—1.3. Should the actual effort required to complete the tasks be less than
anticipated, the amount billed will be less than the total fee. Conversely, should the actual effort to complete the
proposed tasks be greater than anticipated, additional fee authorizations will be requested. No work in excess of
the proposed fee or outside of the proposed scope of work will be performed without written authorization from the
BWD.

Total Cost $49,160.00
Sincerely, -~
7 ey 77
- - A
Trey Driscoll, PG No. 8511, CHG No. 936 Kayvan llkhanipour PG No., CHG No.
Principal Hydrogeologist Senior Hydrogeologist

Att.: Table 1, Fee Estimate
cc: BWD Board of Directors
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Intentionally Left Blank
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Subject:  Proposal to Complete Studies to Satisfy Waste Discharge Requirements for the Rams Hill Waste Water Treatment Facility in Borrego Springs, California

Table 1. Fee Estimate

Dudek Labor Hours and Rates

Project Project
Manager Senior Engineer Project Engineer
lIkhanipour Guillen Giori Rentz Tucker Staff

Project Team Role:  PIC - QA/QC
Team Member: Driscoll

Billable Rate : $240 $225 $205 $185 $185 $125 $105 HOURS COSTS COSTS

Task 1.1

Task 1.2

Task 1.3

Groundwater Monitoring Network Technical Report and Work Plan

Document and Data Compilation
Site Investigation and Meeting
Data Analysis and Evaluation
Technical Report and Work Plan
Subtotal Task 2.1
Nitrogen Control Strategy Work Plan
Document and Data Compilation
Site Investigation and Meeting
Data Analysis and Evaluation
Work Plan
Subtotal Task 2.2
TDS Source Control Technical Report
Document and Data Compilation
Data Analysis and Evaluation
Work Plan and Technical Report
Subtotal Task 3
Total Non-Optional Hours and Fee
Percent of Hours:

DUDEK

4
1%

4
4
6 12
10
8 16
2 10 24
32 62
2
32 62
3% 11% 21%
7

Hydrogeologist Engineer Publications
TOTAL
DUDEK DUDEK LABOR OTHER DIRECT

TOTAL FEE
6 16 22 $ 3,110 $ 3,110
8 10 18 $2,730 $ 100 $ 2,830
10 16 26 $ 3,850 $ 3,850
10 20 4 39 $ 5,910 $5,910

34 62 4 105 $ 15,600 $ 100 $ 15,700
18 $ 3,450 $ 3,450
18 $ 3,490 $ 100 $ 3,590
24 $ 4,600 $ 4,600
4 41 $ 7,600 $ 7,600

4 101 $ 19,140 $ 100 $ 19,240
8 16 24 $ 3,480 $ 3,480
10 20 30 $ 4,350 $ 4,350
16 20 40 $ 6,390 $ 6,390

34 56 94 $ 14,220 $ - $ 14,220

68 118 8 300 $ 48,960 $ 200 $ 49,160
23% 39% 3% 100%
April 2019
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BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL Il.LA.4

April 13, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT: FY 2019 Water Quality Sampling Update — G Poole
RECOMMENDED ACTION:

Receive Staff Report and direct staff as deemed appropriate

ITEM EXPLANATION

BWD commissioned expansion of its Water Quality Sampling program in 2018 to include semiannual sampling of
all BWD wells, which was done by GeoSyntech.. Attached is a proposal to continue these efforts in 2019.

A recap of the additional well sampling is below:

e Geosyntec conducted the sampling of the District’s existing GSP wells during the Fall 2018 sampling event
in October 2018.

e Geosyntec (Derrik Kapalla) conducted a reconnaissance of the five additional BWD wells on 12/11/2018.

e Two wells were sampled (Elementary School and DE Anza), and three wells were not able to be sampled
due to access limitations (Road Runner, The Springs 1, and The Springs 2). The issues have been remedied
and the wells are scheduled for sampling in early May.

FISCAL IMPACT
See Attachment

ATTACHMENTS
1. GeoSyntech Proposal and Estimate



2355 Northside Drive, Suite 250

Geosyrltec D San Diego, CA 92109

PH 858.674.6559

COHSUltants WWWw.geosyntec.com
18 April 2019

VIA ELECTRONIC MAIL

Mr. Geoff Poole

General Manager

Borrego Water District

806 Palm Canyon Drive
Borrego Springs, CA 92004

Proposal for Environmental Consulting Services

Subject: 2019 Supplemental Groundwater Sampling Services
Borrego Water District Groundwater Wells
Borrego Valley Groundwater Basin

Dear Mr. Poole:

Geosyntec Consultants, Inc. (Geosyntec) is pleased to submit this proposal to Borrego Water District (the
“District”) for environmental consulting services (the "Services") in support of ongoing groundwater
quality monitoring in the Borrego Springs Subbasin near Borrego Springs, California. Based on our
discussions, you would like Geosyntec to perform supplemental groundwater sampling for up to 15 of the
District’s existing groundwater wells for the two 2019 semi-annual monitoring events. These wells are not
currently included in the scope of work for the ongoing Groundwater Sustainability Plan development
contract with the County of San Diego. Additionally, Geosyntec will prepare two reports summarizing the
water quality data and trends from the 2018 and 2019 groundwater sampling events. This proposal presents
the scope of work, schedule, and cost estimate for performing the requested services.

SCOPE OF SERVICES

Geosyntec will perform the following tasks as part of the 2019 supplemental groundwater sampling:

e Coordinate with Babcock Laboratories, Inc. to obtain the appropriate analytical sample containers
for the analytes specified in the Interim Draft Monitoring Plan for the Borrego Valley Groundwater
Sustainability Plan.

o Coordinate with the District to provide 24-hours advance notice prior to sampling.

¢ Mobilize to Borrego Valley to perform reconnaissance and sampling for up to 15 groundwater
wells. Geosyntec’s understanding is that the wells include an operational pump and spigot from
which to collect a water sample, and that temporary pumps will not be required. Geosyntec will
provide a field vehicle, water quality meter, and sample containers. It is assumed that the field
services can be completed within two 10-hour days in the field per semi-annual sampling event.



Borrego Water District
18 April 2019
Page 2

o Geosyntec will facilitate courier pickup and adherence to chain-of-custody procedures to transport
the samples to the laboratory in Riverside, California. It is assumed that laboratory analytical costs
will be direct-billed to the District by the laboratory, and are not included in this cost estimate.

o Geosyntec will facilitate processing of the data when received and will provide a brief verbal
summary of results to the District.

o Geosyntec will prepare two written reports summarizing the water quality data and trends for 2018
and 2019 to be delivered in May 2019 and February 2020, respectively.

SCHEDULE AND COST ESTIMATE

Geosyntec is prepared to initiate the scope of services outlined herein upon receiving written authorization
to proceed and upon execution of a mutually agreeable contract. Geosyntec’s project-specific Professional
Services Agreement is provided at Attachment 1.

Geosyntec will perform the services described herein on a time and materials basis for an estimated total
cost of up to $18,500 in accordance with the attached fee schedule (Attachment 2). Geosyntec will not
provide services outside of the Scope of Services described herein without your prior approval and
authorization. This proposal has been prepared based on the assumptions stated herein. This proposal and
the Agreement constitute our contract for professional services. If further testing and evaluation become
necessary, the parties can negotiate the work under a separate work order.

Geosyntec appreciates the opportunity to provide the Borrego Water District with this proposal. If you
have any questions or require additional information, please contact the undersigned.

Sincerely,

(/) S

Douglas Baumwirt, PG, CHG
Principal

By its signature below, the Borrego Water District agrees to and approves of this Proposal and
authorizes Geosyntec to proceed in accordance with this Proposal.

APPROVED AND ACCEPTED:
Borrego Water District

By:

Geoff Poole Date

Borrego.SupplementalSamplingSupport.BWDwells.Prop.20190418

engineers | scientists | innovators
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ATTACHMENT A
PROFESSIONAL SERVICES AGREEMENT

This Professional Services Agreement (‘“Agreement”) is attached to and made a part of the proposal submitted to Borrego
Water District (“Client”) by consultant and/or engineer Geosyntec Consultants, Inc. and its subsidiaries and affiliates!(“C/
E”) dated 18 April 2019 (“Proposal”). C/E shall perform the scope of services described in the Proposal, subject to the
following terms and condition upon acceptance of the Proposal or Client’s authorization to proceed. The Client and C/E are
referred to herein individually as “Party” and collectively as “Parties”.

1. ACCEPTANCE OF TERMS: The terms and conditions set forth below and the contents of the Proposal
shall constitute the full Agreement between the Client and C/E and shall be deemed mutually accepted and effective upon
Client’s signing the Proposal, issuing an authorization to proceed with the Proposal or by payment of an invoice submitted by
C/E. Any changes or amendment to these terms and conditions, or conflicting terms introduced by the Client in a purchase
order or other document, are expressly rejected unless both Parties agree to the changes in writing and they are incorporated
into this Agreement. Any amendment must be in writing signed by Client and C/E.

2. SCOPE OF SERVICES: The services to be provided by C/E pursuant to this Agreement (“Services”) are
described in the Proposal, and any amendments thereto, which shall set forth the schedule and estimated charges for the
Services. If the Services are to be rendered in connection with a specific location, the Proposal shall also describe the site
(“Project Site”).

3. COMPENSATION, INVOICING AND PAYMENT: The method of compensation shall be identified in
the Service Order. When the method of compensation is on a time and materials basis C/E shall submit invoices to Client
reflecting the number of hours worked multiplied by the hourly rate reflected in C/E’s rate schedule attached to the Service
Order, along with any pre-approved expenses for reimbursement. The rates and rate schedule for projects lasting more than
one year may be adjusted annually with the Client’s consent. The rates are inclusive of all taxes except such value added, sales,
service or withholding taxes that are imposed by some jurisdictions. Any applicable taxes will be added to the invoice and
shall be paid by the Client. Where compensation is subject to an agreed “not to exceed” budget, C/E shall notify Client before
the “not to exceed” limit is exceeded and shall not continue to provide the Services beyond the limit unless Client authorizes
an increase to the limit. The “not to exceed” limit shall only apply to the total approved budget. Any amount allocated to a
task or milestone may be exceeded without Client authorization as long as the total budget limit is not exceeded. Any
adjustment to the Services, authorized tasks, milestones, schedule or assumed responsibilities will not be effective until the
Parties have mutually agreed to an equitable adjustment of the “not to exceed” budget in writing. Rates for days of actual
testimony at depositions, trials, or hearings will be two times the rate shown on the rate schedule. All costs incurred and time
spent by C/E responding to subpoenas related to litigation for which C/E is not a named party shall be reimbursable in
accordance with C/E’s then current rate schedule. Where a fixed price is agreed upon, a change in the anticipated conditions or
the assumptions set forth in the Service Order shall be grounds for an equitable adjustment of the schedule and/or compensation.

Regardless of the compensation method, C/E shall periodically submit invoices to Client. Client shall pay each invoice within
thirty (30) days of the date of the invoice. If Client objects to all or any portion of any invoice, Client shall notify C/E of the
objection within fifteen (15) days from the date of the invoice, give reasons for the objection, and pay that portion of the invoice
not in dispute. C/E may invoice Client for any reimbursable expense exceeding $5,000 before the expense has been incurred
by C/E. Client shall pay an additional charge of one percent (1%) of the amount of the invoice per month or the maximum
percentage allowed by law, whichever is the lesser, for any payment received by C/E more than thirty (30) days from the date
of the invoice. Payment thereafter shall first be applied to accrued interest and then to the unpaid principal. The additional
charge shall not apply to any disputed portion of any invoice resolved in favor of Client. In the event of a legal action brought
by C/E against Client for invoice amounts not paid, attorneys’ fees, court costs, and other related expenses shall be paid to the
prevailing party by the other Party.

In addition to the above, if payment of C/E invoices is not maintained on a thirty (30) day current basis, C/E may, by ten (10)
days’ written notice to Client, suspend further performance and withhold any and all deliverables and data from Client until
such invoice payments are restored to a current basis.

4. CONSTRUCTION PROCEDURES: C/E shall not be responsible for the acts or omissions of other parties
engaged by Client, including Client’s employees, representatives, agents, other consultants or other contractors, and shall not

! Services rendered: in Michigan are performed by Geosyntec Consultants of Michigan, Inc.; in New York by Beech and Bonaparte Engineering P.C.; in
Puerto Rico by Geosyntec Consultants of Puerto Rico, P.C.; in North Carolina by Geosyntec Consultants of North Carolina, P.C.; and in Canada by Geosyntec
Consultants International, Inc. Services of such affiliate(s) may be billed by Geosyntec Consultants, Inc. on behalf of the affiliate.
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have control or charge of and shall not be responsible for their construction means, methods, techniques, sequences, training
or procedures, or for their safety precautions or programs.

5. RECOGNITION OF RISK: Client recognizes that services and opinions relating to environmental,
geologic, and geotechnical conditions are based on limited data and that actual conditions may vary from those encountered at
the times and locations where data are obtained, and that the limited data results in uncertainty with respect to the interpretation
of these conditions, despite the use of due professional care.

6. STANDARD OF CARE: C/E shall render its Services in a manner consistent with the level of care and
skill ordinarily exercised by other qualified and reputable firms rendering the same services under similar circumstances at the
time the Services are performed.

7. RISK ALLOCATION: To the fullest extent permitted by law, the liability of C/E, its employees, agents,
and subcontractors (hereinafter for purposes of this Section 7 referred to collectively as “C/E”), for claims of loss, injury, death,
damage, or expense incurred by the Client, including, without limitation, third party claims for contribution and
indemnification, arising out of or relating to Services rendered or obligations imposed under this Agreement or any Service
Order issued hereunder, shall not exceed, in the aggregate, the greater of $100,000 or the amount paid to C/E under the
applicable Service Order (the “Limit”). If Client seeks recovery of damages in excess of the Limit from third parties, Client
shall defend and indemnify C/E against any resulting claims by such third parties back against C/E with respect to such excess.

In addition, neither Party shall be entitled to recover consequential damages, including, without limitation, loss of use or loss
of profits, from the other Party, their employees, representatives, agents, subsidiaries, affiliates, successors or assigns. The
foregoing limitations of liability shall apply regardless of whether the allegation is based on a theory of breach of contract,
negligence or other wrongful act, but shall not apply if caused by gross negligence or willful misconduct.

8. INDEMNIFICATION: If any claim is brought against Client and/or C/E, their employees, agents, and
subcontractors (hereinafter for purposes of this Section 8 referred to collectively as “C/E”), by a third party, relating in any way
to the Services or this Agreement, including all Service Orders, then, subject to the allocation of risk under Section 7 above,
C/E and Client shall each indemnify the other against any loss or judgment on a comparative responsibility basis determined
using comparative negligence principles. Client responsibility includes that of its agents, employees, and other contractors.

9. INSURANCE: C/E shall maintain during the term of this Agreement the following minimum insurance
coverage:
(1)  Workers” Compensation Statutory
Employer’s Liability - $1,000,000 per occurrence

(i1)) Commercial General Liability or
Public Liability Insurance

(iii) Comprehensive Automobile Liability - $1,000,000 combined single limit

(iv)  Professional Liability - $1,000,000 per claim

- $1,000,000 per occurrence

C/E shall provide Client with an insurance certificate upon Client’s request.

10. DISPUTES: The Parties agree to endeavor to promptly resolve their differences through good faith
negotiations as a condition precedent to any other dispute resolution process. In order to support the good faith negotiations,
the Parties agree the negotiations will include individuals that are aware of the circumstances giving rise to the dispute and that
have the proper decision-making authority to enter into an agreement resolving the dispute. If negotiations alone do not result
in a resolution of the dispute than the Parties agree that, as a condition precedent, the next step in the process will be to submit
the matter to mediation using the services of an independent mediator. In the event that a negotiation or mediation process
does not lead to a resolution of the dispute within 90 days from the first notice of the issue in dispute, the Parties may then
pursue their respective remedies at law or equity.

11. RIGHT OF ENTRY: Client grants to C/E, and, if the Project site is not owned by Client, warrants that
permission has been, or will be obtained, by Client for a right of entry from time to time by C/E, its employees, agents, and
subcontractors for the purpose of providing the Services. If C/E is required to enter into access agreements with third parties
to obtain access to property to perform the Services, such agreements must be consistent with the obligations imposed on C/E
under this Agreement, and the Compensation, Schedule and terms and conditions of this Agreement shall be subject to equitable
adjustment to reflect additional obligations imposed thereunder. If the provisions of any written access agreement between
Client and the property owner require the Client’s agents, such as C/E, name the property owner as an additional insured than
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the obligation shall be incorporated into this Agreement.

12. HAZARDOUS SUBSTANCES: All nonhazardous samples and by-products from sampling processes in
connection with the Services shall be disposed of by C/E in accordance with applicable law. All hazardous wastes, radioactive
wastes, hazardous materials, or hazardous substances or other materials which cannot be introduced back into the environment
under existing law without additional treatment (“Hazardous Substances”) encountered by C/E as a result of the Services, shall
be packaged in accordance with applicable law by C/E and turned over to Client for handling and disposal. C/E shall not
arrange or otherwise dispose of Hazardous Substances in connection with this Agreement. C/E, at Client’s request, may assist
Client in identifying appropriate alternatives for off-site treatment, storage or disposal of the Hazardous Substances, but C/E
shall not make any independent determination relating to the selection of a treatment, storage, or disposal facility nor
subcontract such activities through transporters or others. Client shall sign all necessary manifests for the disposal of Hazardous
Substances. If Client insists upon the signing of such manifests by C/E’s agents or employees, such signing shall be as Client’s
agent so that C/E will not be considered to be a generator, transporter, or disposer of such Hazardous Substances, and Client
shall indemnify C/E against any claim or loss resulting from such signing and from C/E’s non-negligent handling of Hazardous
Substances. If unanticipated Hazardous Substances or conditions are encountered, C/E may suspend work for safety reasons
until mutually agreeable arrangements are made, which may involve amendments to this Agreement.

13. CONFIDENTIALITY: C/E will maintain as confidential any documents or information provided by Client
and will not release, distribute, or publish same or C/E’s test results to any third party without prior permission from Client,
unless compelled by law or order of a court or regulatory body of competent jurisdiction. Such release will occur only after
prior notice to Client.

14. USE OF DOCUMENTS: Provided that C/E has been fully paid for the Services, Client shall have the right
to use the documents, maps, photographs, drawings, and specifications resulting from C/E’s efforts on the Project. Reuse of
any such materials by Client on any extension of this Project or any other Project without C/E’s written authorization shall be
at Client’s sole risk. C/E shall have the right to retain copies of all such materials. C/E retains the right of ownership with
respect to any intellectual property rights such as, but not limited to, patentable concepts or copyrightable materials arising
from its Services. Work products delivered in electronic form are subject to anomalies, errors, misinterpretation, deterioration,
and unauthorized modification, or may be draft or incomplete work products, electronic documents provided by C/E are
furnished solely for convenience and only those professional work products in hard-copy format bearing C/E’s signature or
professional stamp may be relied upon by Client or other recipients. Client may perform acceptance tests or procedures
regarding electronic versions of final documents (not drafts) for a period of sixty (60) days after transmission. Any errors
detected on electronic versions of such final documents within the 60-day acceptance period will be corrected by C/E at no
additional charge to Client. If the Services include the use of a GIS database Client acknowledges that any changes to the
information contained in the database will result in different results. The Client will be solely responsible for any modifications
to the database made by Client.

15. CLIENT RESPONSIBILITY: In a timely manner Client shall provide C/E, in writing, all information
relating to Client’s requirements for the Project, give C/E prompt written notice of any suspected deficiency in the Services
and, with reasonable promptness to avoid impacts to the progress of the Project, provide C/E with approvals and decisions.
When the Services include on-site activities, Client shall also correctly identify the location of subsurface structures, such as
pipes, tanks, cables, and utilities and notify C/E of any potential hazardous substances or other health and safety hazards or
conditions known to Client existing on or near the Project site. Client shall be responsible for applying for all necessary permits
required to execute the Services and Project work. If included in the Services, C/E will assist Client with permit applications,
however all impacts and obligations will be the responsibility of the Client. In addition, Client agrees to hold C/E harmless
from any claim related to or arising from circumstances, acts or omissions in connection with the Project Site which occurred
prior to C/E providing any Services under this Agreement.

16. DELAYS AND FORCE MAJEURE: In the event that C/E field or technical work is interrupted due to
causes outside of its control, C/E’s schedule for performance and compensation shall be equitably adjusted (in accordance with
C/E’s current Rate Schedule) for the additional labor, equipment, time, and other charges associated with maintaining its work
force and equipment available during the interruption, and for such similar charges that are incurred by C/E for demobilization
and subsequent remobilization.

Except for the foregoing provision, neither Party shall hold the other responsible for damages or delays in performance caused
by force majeure, acts of God, or other events beyond the reasonable control of the other Party. Delays within the scope of this
Section which cumulatively exceed forty-five (45) days shall, at the option of either Party, make the applicable Service Order
subject to termination for convenience or to renegotiation.
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17. TERMINATION: Client may terminate all or any portion of the Services for convenience, at its option, by
sending a written notice to C/E (“Notice of Termination™). Either Party can terminate this Agreement for cause if the other
commits a material, uncured breach of this Agreement or becomes insolvent, has a receiver appointed, or makes a general
assignment for the benefit of creditors. Termination for cause shall be effective twenty (20) days after receipt of a Notice of
Termination, unless a later date is specified in the Notice of Termination. The Notice of Termination for cause shall contain
specific reasons for termination, and both Parties shall cooperate in good faith to cure the causes for termination stated in the
Notice of Termination. Termination for cause shall not be effective if reasonable action to cure the breach has been taken
before the effective date of the termination. Client shall pay C/E upon invoice for services performed and charges incurred
prior to termination, plus termination charges. Termination charges shall include, without limitation, the putting of Project
documents and analyses in order and all other related charges incurred which are directly attributable to termination. In the
event of termination for cause, the Parties shall have their remedies at law as to other rights and obligations between them,
subject to the other terms and conditions of this Agreement

18. ASSIGNMENTS: Neither Party to this Agreement shall assign its duties and obligations hereunder without
the prior written consent of the other Party.

19. VALIDITY, SEVERABILITY AND GOVERNING LAW: The provisions of this Agreement shall be
enforced to the fullest extent permitted by law. If any provision of this Agreement is found to be invalid or unenforceable, the
provision shall be construed and applied in a way that comes as close as possible to expressing the intention of the Parties with
regard to the provisions and that saves the validity and enforceability of the provision. This Agreement shall be governed by
the laws of the place of the Project Site unless expressly provided otherwise in the Service Order. In the event that any provision
or portion of this Agreement is held to be unenforceable or invalid the remaining provisions or portions shall remain in full
force and effect.

20. NO THIRD-PARTY RIGHTS: This Agreement shall not create any rights or benefits to Parties other than
Client and C/E. No third party shall have the right to rely on C/E’s opinions rendered in connection with the Services without
C/E’s written consent which may be conditioned on the third party’s agreement to be bound to acceptable conditions and
limitations similar to this Agreement.

21. INTEGRATED WRITING: This Agreement constitutes a final and complete repository of the agreements
between Client and C/E. It supersedes all prior or contemporaneous communications, representations, or agreements, whether
oral or written, relating to the subject matter of this Agreement. Modifications of this Agreement shall not be binding unless
made in writing and agreed to by both Parties.

22. NOTICES., SIGNATURES, AND AUTHORIZED REPRESENTATIVES: The following signatories of
this Agreement are the authorized representatives of Client and C/E for the execution of this Agreement. Each Service Order
shall set forth the name and address of the respective authorized representatives of the Parties for the administration of that
Service Order. Any information or notices required or permitted under this Agreement or any Service Order shall be deemed
to have been sufficiently given if in writing and delivered to the authorized representative identified in the applicable Service
Order. Notice given by mail may also be transmitted electronically at the time of mailing.

23. NON-DISCRIMINATION AND AFFIRMATIVE ACTION: C/E is an Equal Opportunity (EO) and
Affirmative Action Employer and unless exempt, shall abide by the EO clauses set forth at 41 CFR §60-1.4(a), 41 CFR §60-
250.5(a), 41 CFR §60-300.5(a), and 41 CFR §60-741.5(a). These regulations prohibit discrimination against qualified
individuals based on their status as protected veterans or individuals with disabilities, and prohibit discrimination
against all individuals based on their race, creed, religion, color, sex, physical or mental disability, medical condition,
genetic information, national origin, age, marital status, domestic partner status, sexual orientation, gender identity,
citizenship status, weight, height, arrest record, protected veteran status or any other group status protected by
law. Moreover, these regulations require that covered prime contractors and subcontractors take affirmative action to
employ and advance in employment individuals without regard to race, creed, religion, color, sex, physical or mental
disability, medical condition, genetic information, national origin, age, marital status, domestic partner status, sexual
orientation, gender identity, citizenship status, weight, height, arrest record, protected veteran status or any other group
status protected by law. We shall also abide by the provisions of, 41 CFR §61-250.10 and 41 CFR §61-300.10 (which relate
to veterans’ employment reports); and of 29 CFR Part 471, Appendix A to Subpart A (posting of employee notice). All of
these clauses are incorporated by reference as terms and conditions of this agreement and are binding to
Subcontractors/Vendors. Subcontractors/Vendors may be required to develop their own written affirmative action programs
and/or otherwise comply with the regulations of 41 CFR Part 60.
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ATTACHMENT 2
FEE SCHEDULE



CONFIDENTIAL
GEOSYNTEC CONSULTANTS
2019 RATE SCHEDULE

Staff Professional $128
Senior Staff Professional $148
Professional $169
Project Professional $192
Senior Professional $215
Principal $236
Senior Principal $256
Technician | $ 65
Technician 11 $71
Senior Technician | $ 78
Senior Technician Il $ 85
Site Manager | $ 90
Site Manager I $100
Construction Manager | $114
Construction Manager 11 $124
Designer $138
Senior Drafter/Senior CADD Operator $125
Drafter/CADD Operator/Artist $ 114
Project Administrator $70
Clerical $ 56
Direct Expenses Cost plus 12%
Subcontract Services Cost plus 12%
Technology/Communications Fee 3% of Professional Fees
Specialized Computer Applications (per hour) $ 15
Personal Automobile (per mile) Current Gov’t Rate
Photocopies (per page) $ .09

Rates are provided on a confidential basis and are client and project specific.
Unless otherwise agreed, rates will be adjusted annually based on a minimum of the Produce Price Index
for Engineering Services.
Rates for field equipment, health and safety equipment, and graphical supplies presented upon request.
Construction management fee presented upon request.



BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL IlLA5

April 13, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT FY 2020 Budget Status — K Pitman

RECOMMENDED ACTION:

Receive Staff Report and direct staff as deemed appropriate

ITEM EXPLANATION

Staff has been working with the Budget and O and | Committees on the development of Draft Budget/CIP documents.
Kim will present the Draft document for Board review at the Meeting. The Draft CIP and accompanying documents

will be available at the May 14" meeting.

FISCAL IMPACT
See Attachment

ATTACHMENTS

1. DRAFT 2019-2020 Budget



1 c AH 1 AL T A ALl
| 42372019
BWD 6/49/2018 DRAFT
BUDGET CASH FLOW ADOPTED  Actual Actual YTD  PROPOSED
2018-2019 BUDGET YTD and Projected  BUDGET
2018-2019  2018-2018 2018-2019 2018-2020
REVENUE »3%
T
Residential Water Sales 950,994 637,249 845,249 452,285
Commercial Water Sales 417,885 344,059 417,059 431,089
1 |Imigation Water Sales 237,061 148,361 195,001 202,486
12 |GWM Surcharge 181,749 125,594 168,214 172,883
13 |Waler Sales Power Portion 514,708 331,291 451,028 482331
T4 |TOTAL WATER COMMODITY REVENUE: 2,302.305 1,586,554 2,076,551 2,120,864
>5%
16 |Readiness Water Charge 1,154,978 866,039 1,155,722 1,221,756
17 |Meter InstalVConnect/Reconnect Fees 20,8680 715 1,055 1,725
| 18 Backflow Testing/instalation 5,100 300 5400 5,100
[ 19 | Bulk Water Sales 1,200 11,735 12,035 2,440
20 |Penalty & Interest Water Collection 40,000 30,187 42,187 48,000
21 | TOTAL WATER REVENUE: 3,524,351 2,495,529 3,292,950 2,395,888
22
23 |PROP! s
|24 841500 1% Property Assessments 82,300 37,074 80,342 62,300 |
5 |641502 Property Assess wir/swrifid 108,212 57,650 106,423 108,212
7 (841501 Water avail Standby 82,376 60,007 81,723 82,330
| 20 |641504 (D 3 Water Standby (La Casa) 12,647 19,858 33,968 33,847
30 |641503 Pest standby 17,870 10,685 19,307 17.885
31 | TOTAL PROPERTY ASSES/AVAIL CHARGES: 302,404 185,274 301,770 302,353
32
[ 33 |SEWER SERVICE CHARGES 4%
| 34 | Town Cenier Sewer Holder fees 234,583 174,630 233,625 248,840
| 35 |Town Center Sewer User Fees 88,685 67,081 80,049 97,104
| 36 [Sewer user Fees I 278,304 210,230 279,230 280,233
40 |TOTAL SEWER SERVICE CHARGES: £02 840 473,183 624,458 §33,122
&)
42
49 |Inlerest Income 5,000 59,627 83,627 $6,000
50 |TOTAL OTHER INCOME: 278.000 421,870 445870 E,ﬁﬁ
51
52 |TOTAL INCOME: 4707.595 3,575,856 4665047 4430380




c AH 1 AL AM AU
2 BWD §/19/2018 DRAFT
3 BUDGET CASH FLOW ADOPTED Actual Actual YTD  PROPOSED
[ 4] 2018-2019 BUDGET YTD and Projected ~ BUDGET
5] 2018.2019  2018-2018 2018-2018 2019-2020
| 62] EXPENSES
63
64 |MAINTENANCE EXPENSE
| 85 |R & M Buildings & Equipment 180,000 144,916 179,848 180,000
|68 |R & M- WTF 180,000 90,159 110,787 180,000
| 67 | Telemetry 10,000 8,949 10,381 10,000
| 88 | Trash Removal 4,200 4,199 5450 5,220
[ 68 |Vehice se 18,000 16,368 19,348 18,000
70 [Fuel & Gil 30,000 17,975 26,120 30,000
[71|TOTAL MAINTENANCE EXPENSE: 422,200 280,566 351,749 423,220
72
| 73 |PROF: P
74 | Tax Accounting {Taussig) 3,000 2,251 3,000 3,000
75 |Administrative Services (ADP) 3,000 2,170 2,390 3,000
76 |Audit Fees (Squarmilner) 16,895 18,894 16,994 17,000
77 |Computer billing {Accela/Parker) 25,000 11,687 24,107 25,000
78 |FinanciatTechnical Consulting (Raftelis rate study $52,000) 80,000 78,527 80,027 80,000
79 | Engineering (Dynamic/Dudek £0,000 9,283 27,283 24,000
80 | District Legal Services {Downey Brand/8BK 100,000 21,259 51,259 80,000
81 | Testingflab work (Babcock Lab 12,000 14,400 17,000 17,000
| 62 |Regutatory Permit Fees (SWRB/DEH/Dig alerls/APCD 25,000 33,365 34,565 28,000
83 |TOTAL PROFESSIONAL SERVICES EXPENSE: 374,904 188,935 257,12¢ 257,000
L84
85 |INSURANCE EXPENSE
| BE |ACWALIPIA Program Insurance 57,000 23,857 23,857 0,000
87 |ACWA/IPIA Workers Comp 17,800 8,478 12,876 18,000
85| TOTAL INSURANCE EXPENSE: 74,800 32,333 36,733 78,000
53]
80 | DEBT EXPENSE
-ﬂ-a Compass Bank Note 2018A 254,500 250,657 250,657 248,134
| 92 |Compass Bank Note 20188 143,000 140,946 140,946 140,755
93 | Pacific Westem Bank 2018 IPA 500,000 501,662 501,662 499,408
94 | TOTAL DEBT EXPENSE: 297,500 293,265 893,265 288345
65
96 |PERSONNEL EXPENSE
97 |Board Meeting Expense (board stipend/board secretary 25,000 11,407 20,647 28,500
| 89 |Salaries & Wages (gross 890,000 667,189 887,382 970,200
| 89 | Salaries & Wages oifset account (board stipends/stall project salaries) 50,000 {56,488) (71.466) (72,000)
| 100 Consutting services/Contract Labor 15,000 15,393 19,143 10,000
[101] Taxes on Payroil 22,300 17,628 22,428 24,400
102|Medical Insurance Benefils 229,000 177,189 214,177 227,000
Ca Retirement Benefils 170,170 153,401 173,801 201,140
104|Cenference/Conventions/Training/Seminars 17,000 9,781 132,481 12,000
105|TOTAL PERSONNEL EXPENSE: 1,308,470 995,503 1,279,594 1,407 241
108
[107.OFF _
108|Cffice Suppies 20,000 20,507 22,710 24,000
|109| Office Equipmeny/ Rental/Maintenance Agreements 35,000 31,108 35,060 35,000
110]Postage & Freight 15,000 8,913 14,913 15,000
1111]Taxas on Propery 2,334 2,383 2,283 2,383
|112| Telephone/Answering Service/Cell 24,000 13,841 18,641 20,000
113|Dues & Subscritions (ACWA/CSDA 21,000 21,809 22,601 23,000
114 |Printing, Publications & Notices 2,500 2 2,121 2,500
115|Uniforms 8,500 4,629 6,354 6,500
118)OSHA Requirements/Emergency preparedness 4000 3,018 4,326 4000
|317|TOTAL OFFICE EXPENSE: 130,334 106,724 129,105 132,383
b
118
[TI8JUTILITIES EXPENSE
[120|Pumping-E ectricity 102,000 234,494 108,215 306,000
121|Office/Shop Utilities 1,200 3.249 3,549 1,500
123| TOTAL UTILITIES EXPENSE: 309,200 237,743 308,764 397,500
125|GROUNDWATER MANAGEMENT EXPENSE
126]Net SGMA GSP & Stipulation Costs E . 280,000
125| TOTAL GWM EXPENSE: 368,000 510,412 525,412 250,000
130
[131| TOTAL EXPENSES: 28685297 1245481 | ).781,74% LI51.583
[139] )
140|NET OPERATING INCOME: 832300 IR Isniz §78.872




c | AH AL 1 AM I AU
2 BWD 6/19/2018 DRAFT
{3] BUDGET CASH FLOW ADOPTED  Actual Actual YTIO  PROPOSED
4 2018-2019 BUDGET YTD and Projected ~ BUDGET
5} 2018-2019  2018-2019 2018-2019 2018-2020
143 CIP PROJECTS
144
145|WATER-Operating Cash Funded
147
148 Emergency System Repairs 170,000 B2.641 a8 60,000
| 149 Emergency Generalor Mobile trailer 12,000 = 25,000
| 150|Reservoir cleaning 15,000
1151 |Min| Excavator - 100,000
|154]
155/|TOTAL WATER CASH CIP EXPENSES: 242,000 221,176 221,176 200,000
158
163|TOTAL CASH CIP EXPENSES: 492,000 221,176 221,176 200,000
CASH RECAP
Cash beginning of period 4,570,637 4,809,574 4,793, 598 5,347,522
Operaling Income 822,298 205,200 759,123 878,672
Tolal Non O&M Cash Funded Expenses ~342,000 (221,176} (221,176) {200,000}
|188]CASH RESERVES AT END OF PERIOD 5,050,933 4,793,598 5,331,544 5,824,194
FY Reserves Targat 5,380,000 5,380,000 5,380,000 (1]
171|Reserves Surplus/[Shortfall) -329,067 {586,403) {48,456) 214,194
|DEBT & GRANT ACCOUNTING
BOND PROCEED
77|Prop 1 GSP Grant
Pacilic Western Bank 2018 IPA 5,500,000 3,218,459
TOTAL BOND PROCEEDS: 6,000,600 3,218,450
|IWATER-Bond Funded CIP Expenses
183 |Phase 1 Pipeling Project - 17120 185,000 7,225 107,225 415,000
| [184 |Production Well #1 1D4-4-17110 107,500 54,091 54,091 1,500,000
[185]Production Well #2-37130 107,500 23,052 111,838 584,700
187|Replace 30 fire hydrants 168,750
[188[Management Consuiting water (Bond CiP) 30,000
[188]Piy-line for Santiago & ID5 110,000 -
[190]
192| TOTAL WATER BOND FUNDED CIP: 602,000 120,963 569,549 1598450
1183
184|SEWER-Bond Funded CIP Expanses
185
188|Clean & Video Sewer Lines-Club Circle, Foursome and Backnine 250,000
187|Sewer Forcemain Replacement & American Legion Lateral 150,000 - - 150,000
188|Management Consutting Sewer (Bond CIP) 50,000 18,750 20,000
109
200| TOTAL SEWER BOND FUNDED CIP: 150,000 18,750 §20,000|
[205|
206 TOTAL DEBT FUNDED CIP EXPENSES: 152.000 120,963 588,299 3,213,450
[207]
208| UNEXFENDED DEBT PROCEEDS: 4,698,000 5,519,285 5,051,949 1833480
[209| TOTAL EXPENSES AND UNEXPENDED DEBT PROCEEDS £.593.297 2026172  SEAT.187
210
[211|GRANT PROCEEDS
|212]|Grant sewer proceeds 414,000
213|Prop 1 CIP Grant (SDAC reimbursement 2020 500,000 - 222,065 78,000
[214|TOTAL GRANT PROCEEDS: £92.000
215
Z18| WATER-Grant Funded CIP Expenses
ikl - :
218
|219|SEWER-Grant Funded CIP Expenses
@ Planl-Grit removal at the headworks 214,000
Clarityer Rehab 200,000
|222| TOTAL WATER GRANT FUNDED CIP EXPENSES: 500,000 : - 414,000
1223]
[224| TOTAL INCOME, GRANT & DEBT PROCEEDS BALANCE __1%.T07.595 BISSZ95  g40810 |




BORREGO WATER DUSTRICT

1
1%

-

BOND CIP PROJECTS

Water Projects

Production Well 1 construction

Production Well 2 § & and conair

Phase {1 Pipeline Projecls

Phase 2 Pipeline Projecis

Repiace 45-80 year old fire hydrants

Repface 4-5 Well Discharge Manifolds and Eleciric Pane! Upgrades
Mangement Consutting-Water

Sewer Projects

Claan & Video Sewer Lines-Club Clrcle, Foursome and Backnine
Sewer Main replacement crossing Borrego Springs Road at La Casa
Manag t Consulting-5

TOTAL WATERISEWER BOND CiP PROJECTS:
Lid LTS

Water Projects

Replace Twin Tanks-{Prop 1 grant)

Replace Wilcox Diesel Motor-{Prop 1 grant}

Replace Indianhead Reservair{Prop 1 grant}

Rams Hill #2, 1980 galv. 0.44 MG racoating -{Prop 1 grant)

Sewer Projects
Plant-Grit r ) at the headworks- {11,500 from balance line 25){Prop 1 grant)

Clarifyer Rehab- {118,500 budget placeholder){Prop 1 Grant)
TOTAL WATER/SEWER GRANT CIP PROJECTS:

CIP CASH RESERVI C

wi ER STATIONS, RESERVOIRS & A
Water Treatmant Facllity (phase 1}

Water Treatment Facility {phase 2}

Country Club Tank Reccating, 1999 1.0 MG

WASTEWATER TREATMENT FACILITIES

Solar Project

PIPELINE REPLAC NTA MENT PROGRAM

Emergsncy System ropairs
Pipeline projects {deleted from original bond fund request)

FACILITI N NCE

Stucco Building

Carpet/Paint Office

TOTAL - CASH RESERVES CAPITAL IMPROVEMENTS PROGRAM
TOTYAL -CASH RESERVES SHORT LIVED ASSETS (FROM SHEET 2)

TOTAL CASH RESERVES CIP AND SHORT LIVED ASSETS ANNUAL BUDGET

“FY 2019-20

LA

L R R 4

1,500,000
584,700
415,000
163,750

30,000

350,000
150,000
20,000

3,218,450

FY 2020-21

$ 1,000,000
$ 877,000

§ 188,750
§ 300,000

$ 2,145,750

IATED TRANSMI N _MAIN:

214,000
200,000

414,000

60,000
140,000

200.000

579,000
59,000

00,000

3 1,538,000

$ 60,000
$ 100,000

$ 160,000

FY 2021-22

$ 60,000

140,000

200,000

FY 202223 | FY 2022-24

60,000

60,000
138,000

195,000

60,000
100,000

160,000

FY 2024-25

$

635,000

60,000
222,000

917,000
195,000

1,112,000

L R

1N

FY 2025-26

250,000

0,000
295,700

1,105,700
95,000

1,200,700

FY 2026-27 | FY 2027-28

$ 650,000
$ 250,000

§ 255,000

$ 1,215,000

250,000

60,000
205,000

515,000
100,000

615,000

$ 60,000
$ 205000

$ 265,000
$ 210,000

$ 475,000

FY 2028-2%




Jerrbee wATER BISHRICT 2 1 Santanlm bvsoalsmeL 1 1 L | L l M N i Quaay
2 CIP-SHORT LIVED ASSETS FY 2019.20 | FY 2020-21 | FY 2021-22 | FY 2022-23| FY 2023-24| FY 2024-25 | FY 2025-26 FY 2026-27 | FY 2027-28 | FY 2025-29
B ' ' |

e 1

4

s | WELLS

[ & | ID1-8, 125 Hp (moved from FY 2019) $ 60,000 s 50,000

7 | 1D-1 Well 12 pump and casingicleaning $ 100,000 40,000

8 | ID-116 $ 100,000 $ 100,000

9 | 1D4-11, 200 Hp $ 100,000 $ 100,000

10| 1D4-18 $ 40,000 20,000

11 | Well Rehabilitation $ 100,000 $__ 100,000
12

13| TANKS

14 Reservolr cleaning $ 15000 $ 10,000 10,000 $ 10,000
15

16| BOOSTER/PRESSURE REDUCING STATIONS

17

18| WASTEWATER TREATMENT FACILITY

19 | Clarifyer Maintenance $ 25000 25,000 $ 25,000
20

21| EQUIPMENT

22 | Emergency Generator Mobile Traiter $ 25000

23 | Mini Excavator $ 100,000

24 | Pickup $ 40,000 $ 45000 $ 75000
25

26| TOTAL SHORT LIVED ASSETS REPLACEMENT PROGRAM $ 140000 § 100,000 | $ 140,000 | § 135000 % 100,000 |§ 195000 85000|$ 100000| S 100,000] $ 210,000




A | ] X L 1 M ] ] P | a
| 1] BORREGO WATER DISTRICT 218 Approved 218 App d d Esti d 4 E d E: d Estimated
| 2] EIGHT YEAR NET INCOME/ Projected Projected Projected Projected Projected Projectad Projected Projected
| 3 WORKING CAPITAL PROJECTION FY 2019-20 FY 1020-21 FY 1021-22 F¥ 2021-23 FY 1023-24 FY 2024-25 FY 1015-16 FY 2026-27
|_4 |Prop 218 Approved Water/Sewer Revenue Increases 6% 3] % " % % % %
[ & |Peojected Water R [ dity 5% % % % ax % 4% [13

& |Enpected Water R Increage- dity % E] 2] % % % 1 2%
jrrw 18 spproved Water R [ base &% % % 4% a % % m

& JExp d Water R I - base % 6% A% A% 4% % 4% a%

9 |Projected/Expected Sewer R Increase % % M % 4% a% L] %

10 JExisting Water Rate Revenue -oummodit‘_v s 2,059,147 s 2,182,696 | § 2,248177 | § 2,293,140 : § 2,339,003 | § 2,385,781 | § 2433499 | § 2,482,169
| 11 |Existing Water Rate Aevenue -base H 1,152,600 | § 1,221,756 | § 1,295,061 | § 1,346,864 | § 1.400,738 | § 1,436,768 | § 1,515,029 | § 1,575,640
| 12 Additional Water Revenue-commadity 5 12354882 5 65481 | 5 44,964 | § 45863 | 5 46,780, & 471,716 | § 48,670 | & 49,643
| 13 | Additional Water Revenue-base H 69,156 | 5 73,205 | & 51,802 | § 53,875 [ % 56,030 5 58271 5 60602 | S 63,026
| 14 | Existing Sewer Rate Revenue s 607,020 | § 632,122 | § 657,418 | 5 683,715 | § 711,063 | & 739506 5 769,086 | 5 799,850

15 | Additional Sewer Revenus $ 24313 | 5 25,285 | § 26,297 | § 27,349 | § 28,443 | § 29,580 ° & 30,763 | § 31,94
E Other non variable income $ 393;775 ] 393,775 1§ 393,775 | 5 393,775 | $ 393,775 | § 393,775 : S 393,775 | 5 393,775
| 17 | vots) Revenue /w Other Rev.) [ 4430350 | $ 4594431 | § 4717484 | § 4,844,580 | § 4975832 | § 5,111,399 | $ 5,251,434 | § 5,396,097
[ |
| 19 fGra Pri
| 20 | Grant Funding (Prop 1 SDAC reimbursement in FY 2020} : H 278,000 | S - $ ] - 18 - 185 |8 - 15 -
| 21 |Grant Funding-sewer $ 414,000
| 22|Bond Funding $ 3219450 | § 1,693,251 | § - 15 - |s -5 - 15 - i3 -
| 23 | Fotal Grant/Bond Proceeds s 3,910,450 | § 1,693,251

4
E Total Revenue and Grant/Sond Proceeds 5 8,340,810 | § 6,287,682 | § 4,717,494 . § 4384580 | § 4,975,832 | § 5,111,399 ' § 5,251,434 | § 5,395,097

26
|27 FOBM Expenses = +4% pet year $ 2,605,343 | § 2,709,557 | § 2817919 | § 2,930,657 1 § 007,883 | 5 3,169,798 | § 3,296,590 | § 1,420,454
| 28 |Unespended Debt Proceeds a1 year end $ 1033499 § -8 - 8 - 8 - % -8 -8 =
[ 29| Total Expenses and Uneapended Debt proceeds: $ 443042 ' 5 2,709552 | § 2017919 | $ 2,930,657 | § 3047883 1 % 3,169,798 | § 3,296,590 | § 3,429,454

30
| 31| Net Operating Income: {Total Revenue - O&M Expanses) $ 181507 | § 1884874 | § 1,899,555 | § 1,913,923 | § 1,927,949 | § 1,941,600 | § 1954043 | § 1,967,643

31
| 37 |Cash CIP {paid for out of aperating cash flow) ] 200,000 | § 160,000 | § 200,000 | $ 195,000 | 5 160,600 | § 200,000 | 5 200,000 | § 200,000
| 38 |Grant CIP {net grant cash when received) $ -8 -15 -1% -8 -'s -8 2
2[ Bond Debt CIP [CIP paid for with debt} ! H 3,218,450 i 5 2,145,750 ‘AS - 8 -1 $ -1 5 890,000 | & 205000 | 5 1,060,000
| 40 | Total P Expense: 5 3418450 | $ 2,305,750 § 200,000 | § 195,000 | § 160,000 | $ 1,090,000 | § 1,105,000 | $ 1,260,000
| 41
| a2 |Entsting Gebit Service
| 43 [Compass Bank Note 201BA [term explres 10/1/2028) s 248,184 | § /0570 | & 247555 0 5 244009 ; & 250,255 | § 246,204 | & 246964 | § 41,547
| 45 fCompass Bank Note 20188 (term expires 10/1/2024) 5 140,755 | § 140,755 | $ 140,755 | § 149,755 | 5 140,285 | § | 5 Bk .
| 48 INew Debt as of FY 2025 H 250,000 | § 250,000 | 5 250,000
| 47 | Pacific Western Bank 2018 IPA {term expiies 4/1/ 1034} s 499406 < 5 439,510 | § 354,966 | § 354871 5 354,508 | S 354,858 | § 354,902 % 354,640
| A8 {Total Debt Service $ 888,345 ' § 291235 | § T43276 § 739,665 ' $ 745518 | § 851,062 | § 251,870 | § 847,187
| 49 | Debt Coverage Ratk (Met Operating Income/Debt Service) 205 211 256 259 259 2m 229 232
| 50|
| 51|Net SGMA GSP A Stipulation Costs 15 260,000 | § 100,000 | +i8 .18 -15 +18 -8 E
| 52 15 bbasi Pumping Fees S 5 120,000 , & 114,000 s 104,300 | § 102,885 | 5 97,741 : § 92,854 H 88,211
| 53 | Total Subbasin Management Costs: $ 160,000 | § 220,000 - § 114,000  § 108,300 | § 102,885 | § 97,741 | % 92,854 | § 88,211
.54
| 55 |Net Annual Cash Flow $ 1,160,672 | § 1504474 1585555 | § 1,610,623 ' § 1,665,064 | § 1,643.860 | § 1,661,990 | § 1,679,432

56
| 57 |Cash beginning year ] 5347522 | & 5516194 | § 8,021,068 : 5 9,606,623 | 5 11,217,286 | & 12,882,310 | 5 14,526,170 | § 16,188,160
il!ndln' Reserves Level without any revenue sdjustment s 6,516,194 | § 8,021,063 s 9,606,623 ' $ 11,217,246 | § 12,882,310 | § 14,526,170 s 16,188,150 | % 17,867,592

59
E Resarve Target Level H 5,390.000.00 ' $ 5649.000.00 ' § 5.931,450.00 | § 522000150 ' § 5519423.63 | 3 6.566.39481 | § 7,209.71455 | § 7,570,200.27




BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL Il.LA.6

April 13, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT FY 2021 Cost of Service Study Status — K Pitman
RECOMMENDED ACTION:

Receive Staff Report

ITEM EXPLANATION

Staff has been working with the Raftelis on the initial stages of the Cost of Service Study. One of the first steps in this
process is Data Acquisition. Staff received a Request for Data from Raftelis, that included info on customer water use
for all customers for long periods of time. Staff (Kim) spoke to Kevin from Raftelis and informed him of the
complexity of some of the items, including the water use data. Kim was hoping our Springbrook Representative could
come up with a way to easily extract the info. Kim shared this goal with Raftelis and all parties agreed that was the
best way to proceed. Fortunately, our Springbrook representative created a short cut to obtain the information during
her visit to BWD this week for training. The data accumulation by BWD continues and the parties all agree to have
this portion of the process done in May.

FISCAL IMPACT
TBD

ATTACHMENTS
1. None



BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL I11.B.1

April 17, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT: BWD GSP Draft Comments - All
RECOMMENDED ACTION:

Discuss Draft Ground Water Sustainability Plan

ITEM EXPLANATION:

The BWD Core Team is scheduled to meet with The County of SD on April 30 to share its comments on the Draft
GSP. In preparation for that meeting, the CT is requesting comments on the Draft GSP from the other Directors on
the GSP content and impacts.

FISCAL IMPACT

N/A.
ATTACHMENTS
1. DRAFT GSP Comments



BORREGO RISK BRIEF
by BWD Director Lyle Brecht

The present March 2019 draft Groundwater Sustainability Plan (GSP) for the Borrego Springs
Subbasin (Subbasin) of the Borrego Valley Groundwater Basin is the result of thousands of
hours of expert analysis. The GSP has cost approximately $6 million since 2010 (see attached)
to arrive at a scientifically and legally defensible, carefully crafted approach to addressing the

overdraft.! The draft GSP is a monumental step forward after so many years of neglect.?

| have a few technical concerns mostly related to the over reliance on adaptive management
driven changes to the plan to potentially correct for starting assumptions, given such a short
20-year planning period.2 These technical concerns primarily arise from the variability and
frequency distribution of Subbasin physical recharge events over the US Geological Survey
(USGS) numerical model calibration period (see attached).# Many of these technical concerns

1 SGMA sets an arbitrary date of January 1, 2015 for reimbursement of GSP development-related
expenses. However, what | am accounting for in the approximately $6M GSP actual development costs
to date are the direct costs of the technical, legal, and administrative work necessary for developing the
Subbasin GSP. For example, the draft GSP as it stands would not have been possible without the
previous grant and BWD ratepayer funded studies by the USGS that provided a numerical model of the
Subbasin that establishes a defensible sustainable yield; the US Bureau of Reclamation that establishes
that running a pipeline to Borrego is economically infeasible; the USEPA that establishes that there are
no economically available water sources from aquifers over the next hill; DWR’s extensive data collection
efforts; Dudek’s various analytical work on issues of critical concern to the GSA such as Subbasin
boundaries; Raftelis’s estimates of potential financial costs to ratepayers from SGMA; Best Best &
Krieger’s legal work on the intersection of GSP requirements, CEQA and California water law; Downey
Brand’s legal work on water law and MOU development; the gracious contributions of time by citizens of
Borrego with special expertise in hydrology, planning, field biology, fundraising, civic organization, and
government relations, etc.

2 About thirty-five years ago, a USGS study, funded by San Diego County, unequivocally established that
the Subbasin was in severe overdraft. But, 35-years have gone by with no reduction of the annual
overdraft. Between 1982 and 2010, the annual overdraft more than doubled and is now considered
critical by DWR. The overdraft is economically expensive (water supply uncertainty is an impediment to
growth). This expense for municipal ratepayers only increases with time as the overdraft continues.

3 Assuming that adaptive management measures can correct for the entirely of systemic risk is not
warranted. See Holly Doremus, Professor of Law, University of California, Berkeley, Adaptive
Management as an Information Problem (2011). “Faced with the reality that adaptive management is not
a panacea, policymakers may have to directly confront difficult questions about the relative costs of
different sorts of errors and develop forthright approaches to making decisions in light of uncertainty.”

4 Due to the variability and frequency of natural recharge events based on the USGS 66-year calibration
period, statistically it is highly unlikely that by altering a reduction schedule based on 5-years of new
recharge data one can improve the odds of reaching a sustainable yield target by year 20. Instead, it is
more likely one would decrease the probability of reaching the desired sustainable yield target.

DRAFT 1.6 FOR DISCUSSION PURPOSES ONLY Page 1 of 8



BORREGO RISK BRIEF
by BWD Director Lyle Brecht
are discussed and enumerated in the studies performed for the Subbasin Groundwater
Sustainability Agency (GSA) under a California Department of Water Resources (DWR) Severely
Disadvantaged Community (SDAC) Proposition 1 grant to the Borrego Water District (BWD) by
Environmental Navigation Services, Inc. (ENSI).5

However, my comments on the draft primarily are focused on risk.® My contention is that
bringing the Subbasin into sustainable use by January 2040 is path dependent. That is, one
could potentially bring the Subbasin into sustainable use by 2040, but do it in a manner that
causes water rates to rise so high and so fast that some of the customers of BWD would not
be able to afford to continue to live in Borrego.” The problem with the loss of municipal
customers is the potential for creating a vicious circle where loss of customers causes yet
more increasing rates, given fixed costs that continue to drive even greater rate increases with
less customers. This may seem far fetched to some, but when | was consulting with the US
Environmental Protection Agency, Office of Water, in Washington, DC, | saw firsthand that this

has happened in other places. Path dependency matters.
Below are my comments that derive from this risk management perspective:

1. Insufficient Addressing of SDAC Considerations

* Under GSP Regulations Section 355.4: “Criteria for Plan Evaluation by DWR:” Whether
the interests of the beneficial uses and users of groundwater in the basin, and the land

uses and property interests potentially affected by the use of groundwater in the basin,
have been considered;8

5 ENSI, Methodology To Examine Future Groundwater Overdraft In Terms Of The Overall Hydrologic
Water Balance Considering Recharge Variability And Parameter Uncertainty (September 12, 2018); Water
Quality Review and Assessment: Borrego Water District (BWD) Water Supply Wells (December 7, 2018);
Assessment Of Water Level Decline, Hydrogeologic Conditions, and Potential Overdraft Impacts For
Active BWD Water Supply Wells (January 7, 2019); Comparison of Pumping Rate Reduction Schedules
Under SGMA (February 11, 2019); Decision Management Analysis (April 16, 2019).

6 Risk in complex systems = sum (probability of an adverse event occurring X its attendant costs). Thus,
low probability, high consequence events are not excluded from one’s analysis. Risk in this context
results in a dollar amount. Groundwater basins are a complex system. Linear analysis only approximates
the physical reality of the system. See Stefan Thurner, Rudolf Hanel, and Peter Klimek, Introduction to
the Theory of Complex Systems (Oxford, UK: Oxford University Press, 2018).

7 Based on the data, so carefully and thoughtfully presented in the draft GSP, bringing the Subbasin to
sustainable use as quickly as economically feasible is necessary for future sustainable economic activity
and development opportunity in the Borrego Valley.

8 See draft GSP (March 2019), Appendix A: “DWR Preparation Checklist for GSP Submittal.”

DRAFT 1.6 FOR DISCUSSION PURPOSES ONLY Page 2 of 8



BORREGO RISK BRIEF
by BWD Director Lyle Brecht
« From the draft GSP text, it is not clear that the interests of municipal customers of BWD
in a SDAC have been adequately considered or addressed.® The projected approximately
$20 million cost to implement the proposed GSP may drive water rates for municipal

customers beyond affordability for some BWD SDAC customers;

» For example, as an SDAC community, many of the BWD ratepayers are rate sensitive.
Water rates are not infinitely elastic and undue risk that puts pressure on water rates can
have a deleterious impact, not only on BWD’s finances, but the economic viability of the
Borrego community and its embedded property values served by municipal water
service.'0 Future water rates, driven by SGMA implementation costs may become a
primary factor in future economic development opportunities for Borrego Springs.1?

2. Assumptions of Business-As-Usual for San Diego County Administrative Practices &

Policies

Business as usual by the County may render the efforts of the GSA to bring the Subbasin into
sustainable use no later than January 2040 with no undesirable results extremely unlikely.12 The
end result is that BWD ratepayers may experience a disproportionate amount of risk.13

An important issue regarding risk is that without adequate management of this risk, it can
become destructive of the BWD’s credit. Give the capital intensity of BWD’s business, BWD
requires good credit in order to borrow for adequately maintaining its municipal water and
sewer system. Loss of credit would put undue pressure on water rates.

9 See draft GSP (March 2019) pp. 36, 68, 203, 213, 315, 421-2, 568.

10 [t is uncertain that the District’s SDAC customer base would be able to afford the resultant water rates.
See Raftelis Financial Consultants, Borrego Water District County Zoning and SGMA Impact Assessment
(November 17, 2016) and Borrego Water District Water Rates Affordability Assessment (October 4, 2017);

LeSar Development Consultants, Borrego Springs Community Characteristics Report (1/30/2019) and
ENSI, SDAC Impact/Vulnerability Analysis (Task 2) (April 15, 2019).

11 Water rates are what they are to provide potable water to Borrego’s homes & businesses. Under
State law, the District is required to charge rates that produce revenues to cover its costs. So, the deeper
issue is not rates, but costs to provide potable water. Rates are a direct result of the District’s costs. The
District share of projected GSP implementation costs are likely to increase future water rates.

12 SGMA states that sustainability must be achieved within “20 years of implementation of the
plan.” (Water Code, § 10727 (b)(1).

13 “Managing risks [is] an act of the imagination...” See Michael Lewis, The Fifth Risk (New York: W. W.
Norton & Company, 2018), Location 577.

14 The current replacement cost of BWD’s municipal water, sewer, and wastewater system is
approximately $62.5 million.
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e [ and Use Decisions: Full general plan buildout of existing approved zoning, given
permitting constraints is presently presumed to add an additional 3,000 residential, 215
commercial, 108 public agency, 207 irrigation and 179 multiple unit EDU to the basin for
a total of 6,811 EDUs. Applying the current residential water demand of 0.55 acre-feet
per account would result in a future municipal water demand of 3,746 acre-feet per year,
which is about 66% of the basin sustainable yield of 5,700 acre-feet per year. The
estimated future municipal water demand of 3,746 acre-feet per year combined with the
existing golf course water demand of 2,852 acre-feet per year is 6,598 acre-feet per year
or 116% of the sustainable yield. This indicates that the municipal water demand at the
already County-approved zoning buildout, assuming the current water use per EDU,
combined with existing recreational water demand, will consume all available supply and
that there would be limited to no available supply for agriculture.15 This situation appears
to be a result of the County’s past policy to approve new development independent of
the water supply availability to serve such new development.

e Well Abandonment Enforcement: San Diego County Code, Sections 67.401 through
67.424 provide the regulatory authority to abandon wells. In addition, Section 67.421
adopts standards from Department of Water Resources Bulletin 74-81 and 74-90 (i.e.,
California Well Standards) for the construction, repair, reconstruction, or destruction of
wells. Chapter 4, Wells Section 67.401 states: “It is the purpose of this Chapter to
provide for the construction, repair and reconstruction of wells to the end that the ground
water of this County will not be polluted or contaminated and that water obtained from
such wells will be suitable for the purpose for which used and will not jeopardize the
health, safety or welfare of the people of this County, and for the destruction of
abandoned wells or wells found to be public nuisances to the end that such wells will not
cause pollution or contamination of ground water or otherwise jeopardize the health,
safety or welfare of the people of this County” (Amended by Ord. No. 10238 (N.S.),
effective 1-4-13). Section. 67.402. defines Abandoned and Abandonment. The terms
"abandoned" or "abandonment" shall apply to a well that has not been used for a period
of 1 year, unless the owner declares in writing, to the director his intention to use the well
again for supplying water or other associated purpose (such as a monitoring well or
injection well) and receives approval of such declaration from the director. All such
declarations shall be renewed annually and at such time be resubmitted to the director

15 Dudek, Theoretical Water Demand at Buildout of Present Unbuilt Lots Under County’s Current Zoning
in Borrego Springs (October 4, 2016) and draft GSP (March 2019) Section 2.1.3 “Land Use
Considerations” pp. 2-17-20.
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BORREGO RISK BRIEF
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for approval (Dudek research). Presently, Dudek estimates approximately 50 improperly
abandoned wells in the Subbasin at a cost of approximately $40,000/well to properly
abandon (draft GSP estimate). Without adequate and timely enforcement of State and
County well abandonment regulations, this approximate $2.0 million cost potentially
jeopardizes adequate management of the Subbasin for no undesirable results.®

e Ministerial Well Permitting: Under SGMA, assessment of well interference and impacts of
new wells on pumping allowances will be required to adequately manage the Subbasin

for no undesirable results;7,18

e | and Restoration Sureties: Pre-SGMA land fallowing standards may not have had to
meet California Environmental Quality Act (CEQA) requirements. It is anticipated that
CEQA requirements will have to be met for all fallowing under the Groundwater
Sustainability Plan and for any land that is fallowed in the Subbasin with public or private
funds for water transfer purposes. Anticipated additional CEQA requirements beyond
proper well abandonment include soil stabilization, Phase | Environmental Site

16 Proper well abandonment enforcement may be a pre-requisite for sound Subbasin management. For
example, in May 2000 in Walkerton, Ontario, a town of 5,000 people, a perfect storm of a broken water
main, a sick animal, heavy rains, poor maintenance and repair practices, and operator error combined to
introduce E coli 0157:H7 into the public water supply sickening 2,300. Hundreds were hospitalized, and
seven people died. The ultimate villain was an improperly maintained, barely used well. In other words,
protecting groundwater quality is a big deal for the ongoing economic security of a community that is
too often taken for granted. Lack of proper well abandonment enforcement may threaten the entire
population of municipal ratepayers who represent approximately $300 million in assessed property value
in the Borrego Valley.

17 “The passage of SB 252 added Article 5, Wells in Critically Overdrafted Groundwater Basins, to
chapter 10 of the California Water Code requiring collection of specific information for water wells
proposed in critically overdrafted groundwater basins. To facilitate the collection of the required
information, San Diego County Department of Environmental Health (DEH) has revised the Well Permit
Application and created a Supplemental Well Application. The Supplemental Well Application is included
in the Well Permit Application and must be submitted for wells proposed in the Borrego Springs
Subbasin. Wells drilled by the BWD to provide water solely for the residents are exempt from this
requirement. The provisions of SB 252 are effective until January 30, 2020.” See draft GSP (March 2019,
Section 2.1.2 “Water Resources Monitoring and Management Programs,” p. 2-17.

18 Annual groundwater extractions exceeding the amount that a groundwater user is authorized to pump
under regulations adopted by the GSA may be subject to fines or penalties under Water Code section
10732. The fine may be up to $500 per acre-foot extracted in excess of their authorized amount (Water
Code §10732 (a)(1)), as well as potential additional fines under Water Code, 10732(a)(2).
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BORREGO RISK BRIEF

by BWD Director Lyle Brecht
Assessment (ESA), and removal of existing infrastructure.’® Based on Dudek’s analysis of
land restoration costs, the County’s sureties on existing land that was cleared for its
approved solar farms may be only approximately 50% of the actual costs to properly
return the land to acceptable condition once the economic useful life of these projects
has run its course. Having an adequate surety for these projects is important since the
experience nationally is that oftentimes once the project reaches its useful economic life,
the project owner declares bankruptcy, leaving those land restoration costs to the public
sector not covered by the original surety.

3. Water Quality (WQ) Issues (See draft GSP (March 2019) Section 2.2.2.4 “Groundwater
Quality, pp. 2-55-64)

e The potential degradation of WQ due to the critical overdraft of the basin is the #1 risk
factor for the District and its ratepayers. This risk factor is due to the potential treatment
and/or well abandonment/re-drilled/or replaced costs associated with degrading water
quality from the critical overdraft.20 The degradation of WQ in the basin is a low
probability high consequence concern. These days, a new municipal well is an
approximately $1.5 million cost. Already, the upper aquifer of the basin, where the
highest water quality is found has largely been dewatered in the Central Management
Area due to the overdraft. Thus, the majority of municipal pumping is now from municipal
wells screened in the middle and lower aquifers;2!

e Historically (over the past 50-years), the most expensive WQ problem for municipal water
supplies has been degraded WQ from septic tank effluent. As many as 4 municipal wells
have either been abandoned or had to be re-drilled or replaced due to nitrate
contamination from septic tanks (ID4-1, ID4-4 (deepened), WC #1, Roadrunner);22

19 “The GSA also has authority to ‘provide for a program of voluntary fallowing of agricultural lands or
validate an existing program” (CWC, Section 10726.2(c)).” See draft GSP (March 2019) Section 4.2.1
“Water Trading Program Description,” p. 4-7. A passive restoration of disturbed land can take many
years, and even decades, in a desert environment.

20 Dudek, Water Replacement and Treatment Cost Analysis for the Borrego Valley Groundwater Basin
(November 24, 2015).

21 ENSI, Water Quality Review and Assessment: Borrego Water District (BWD) Water Supply Wells
(December 7, 2018).

22 ENSI, Water Quality Review and Assessment: Borrego Water District (BWD) Water Supply Wells
(December 7, 2018).
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e Historically, 2 municipal wells (ID-1 & ID1-2) have been abandoned due to naturally

occurring contaminants that exceed Minimum Contaminant Levels (MCLs);23

e Historically, BWD presently knows of no municipal wells that have been adversely
affected by pollution from return flows from agricultural pumping. However, return flows
from agricultural irrigation are highly polluted with salts and chemicals.24 Return flow
water is non-potable. This water would need to be treated before it was suitable for
human consumption.25 The precautionary principle suggests that the GSA should today
plan for an uncertain future and make allowances for the potential treatment of historical
return flows from agricultural irrigation;26

e Presently, the District is closely watching water quality trends for one production well
showing potential arsenic concentrations that may exceed MCLs for arsenic in the near

future. Thus, BWD is planning on replacing this well with a new production well in the
near future;

e Waiting to see if pollution of municipal supplies occurs sometime in the future is not the

most prudent approach to managing the potential risks to public health.27

23 These wells, no longer useful for municipal use, were conveyed to the owners of the Rams Hill Golf
Course for golf course irrigation use.

24 A list of the toxic pesticides, herbicides and pesticides applied to land in the Borrego Valley is sourced
from the California Pesticide Information Portal (CALPIP) hosted by the California Department of
Pesticide Regulation. Site is as follows: http://calpip.cdpr.ca.gov/main.cfm.

25 ENSI, Assessment Of Water Level Decline, Hydrogeologic Conditions, and Potential Overdraft Impacts
For Active BWD Water Supply Wells (January 7, 2019).

26 Testing for Emerging Contaminants of Concern (COCs) is expensive and may not be identified by
traditional Mann-Kendall Trend Analysis until after-the-fact. Some chemicals such as 1,2,3 TCP toxic
concentrations for drinking water are presently measured in parts per trillion (ppt). Large molecules
(traditional with many pesticides) that sorb with soils do not typically make their way to the groundwater
table. Many pesticide molecules can make their way into a drinking water supply from surface runoff into
surface water bodies. Since the BWD does not rely on any surface water for its municipal drinking water
supply, exposure to some COCs may be limited. However, the issue in Borrego is that we have
approximately 50 improperly abandoned wells in the Basin, so an assumption that a large molecule toxin
will not reach the water table may not be a good assumption.

27 In April 2014, a decision to cut Flint, Michigan’s water supply budget caused widespread lead
poisoning of children in Flint, MI. Lead poisoning is an irreversible neurotoxin that interferes with the
development of the nervous system in children, causing permanent learning and behavioral disorders.
Additionally 10 people have died from Legionnaires’ disease amidst a surge in infections caused by
water-borne bacteria. The costs for attempting to save $2 million/year is expected to reach $1 billion.
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BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL I1.B.2

April 17, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT: Adjudication Brief 2019 — L Brecht
RECOMMENDED ACTION:

Discuss Draft Adjudication Brief

ITEM EXPLANATION:

Director Brecht has requested this item be placed on the Agenda.

FISCAL IMPACT
TBD

ATTACHMENTS

2. Director Brecht comments- Adjudication Brief



ADJUDICATION BRIEF - 2019
by BWD Director Lyle Brecht

Adjudication — the act of a court in making an order, judgment, or decree. Used in California

water law for a court decision as to who has what amount of water rights in a groundwater
basin.

Advantages
» Establishes who controls what amount of water rights;

« Establishes a fungible asset (water rights) that can be separated from the land and sold
independently;

* Frequently, a judgment will simply give the Watermaster generalized authority to impose
replenishment fees, but the Watermaster will determine the amount of the fees once the
judgment is implemented, subject to Court review if appealed.

Disadvantages

» Physical solutions are designed to address basin management issues, though perhaps not
to the extent of SGMA. That said, the Watermaster will typically be given authority to
adaptively manage as needed to protect the basin.

* Adjudication is usually about the needs and interests of the individual parties with respect to
water rights;

» Adjudications focus on the past more than on the future. Withdrawal rights are often
determined relative to a previous base period of pumping. There is also a heavy reliance on
imported water, and imported water is generally included in determinations of allowable
extractions. The issue is that both metrics generally do not fully account for future climate or
demographic changes that will affect the sustainable management of a groundwater basin,
but the Watermaster is typically given authority to adaptively manage the basin over time, in
view of changing circumstances.

* Environmental uses and the hydrologic links between surface and groundwater are rarely
incorporated into the physical solution. The Mojave Judgment is the only one to include
specific environmental considerations.!

Considerations
. Cost/benefit. A contested adjudication is expensive (est. $3M-$5M), time consuming (est.

(3-8 years). Most likely outcome for a prescriptive use is proportional reductions with
overlyers. The probability of achieving a better outcome must be assessed. Technical and

1 “An Evaluation of California’s Adjudicated Groundwater Basins,” University of California, Santa Cruz

(2018) lacerated at https://www.waterboards.ca.gov/water_issues/programs/gmp/docs/resources/
swrcb_012816.pdf
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by BWD Director Lyle Brecht
legal costs are additive to the cost of water transfers. Water rates increase not just from the
cost of water transfers but also from these additional costs. Litigation related costs must
ultimately be paid from annual water rate revenue;

« There can be situations where judgments and GSP’s go forward together. However, SGMA
(Water Code, section 10737 et seq.) also has a procedure to refer a proposed stipulated
adjudication from the court to DWR. If DWR determines the judgment satisfies SGMA
standards, then the judgment displaces the GSP and the judgment itself becomes a SGMA
GSP alternative;

* In this process of arriving at a stipulated agreement among pumpers, the Court approves
and orders the parties to proceed with the plan they have mutually agreed to pursuant to the
stipulated agreement. Typically, such agreements provide for Court oversight and enable the
Court to modify some or all parts of the stipulated agreement. The process of defining and
selecting a Watermaster is negotiated into the stipulated agreement. Once in place, the
stipulated agreement controls the Watermaster process and composition. The Watermaster
then administers the stipulated agreement;2

* Once it is established that an overdraft exists, each pumper’s right to withdraw water from
the basin needs to be conditioned so as to not abridge other pumpers’ rights. These
extraction rights must be established under California water law when there is an overdraft;

» Once the basin is in overdraft, water rights are often established based on the safe yield of
the basin.3 California law is clear that extractions beyond safe yield of the groundwater basin
constitutes a trespass against the rights of other overlying groundwater users and, if the
prescriptive period of five years has passed, arguably against appropriative users of
groundwater like the District;

« Once a judgment is in place, any pumping beyond that allowed in the judgment is a violation
of a court order. This is critical because the court can hold parties in contempt (and even
give them jail time) for failure to follow a court order. This is likely more than a GSA could do.

2 Everyone using water from the basin must be required to share in the cost of maintaining the basin. A
process to determine water rights addresses this requirement for equal cost-sharing among all users (ref.
Professor Joseph Sax, Berkeley Law, University of California).

3 Safe Yield: the maximum quantity of water that can be produced annually from a groundwater basin
under a given set of conditions without causing a gradual lowering of the groundwater level leading
eventually to depletion of supply. SGMA uses the term “sustainable yield” to mean the same thing.
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BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL I1.B.3

April 17, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT: ENSI. 2019. SDAC Impact/Vulnerability Analysis (Task 2). April 15, 2019 — L Brecht
RECOMMENDED ACTION:

Discuss Draft Adjudication Brief

ITEM EXPLANATION:
Director Brecht has requested this item be placed on the Agenda.

FISCAL IMPACT
TBD

ATTACHMENTS

1. ENSI. 2019. SDAC Impact/Vulnerability Analysis (Task 2). April 15, 2019 — L Brecht
**Attached SeparateDue To Size**
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1.0 INTRODUCTION

Starting January 1, 2020, California State Law requires the implementation of a Groundwater
Sustainability Plan® (GSP) to reduce groundwater use by the Borrego Springs Community by
approximately 75% over the next 20 years. The community water supply is entirely reliant on
local pumping- as explained in the GSP there are currently no feasible sources of imported water.
It has long been recognized that the depleting groundwater is an issue that ultimately impacts the
viability and quality of life.? Water use has exceeded the natural replenishment rate for decades
and the groundwater sub-basin is in a state of critical overdraft per the State Department of Water
Resources (DWR). This condition has existed for decades, has been the subject of ongoing debate
and discussion, and is now subject to State Law under the Sustainable Groundwater Management
Act (SGMA) enacted September 20143,

Borrego Springs is a small unincorporated community located on the western edge of the Sonoran
Desert. It is a Severely Disadvantaged Community (SDAC*) and located within an Economically
Distressed Area (EDA®). The Borrego Water District (BWD) is the sole public provider of potable
water to the Borrego Springs SDA Community. Of concern are the potential impacts on the
Borrego Water District’s (BWD) ability to produce drinking water and related increase in water
production costs should the target pumping rate fail to achieve the SGMA-mandated sustainability
goals as described in the Groundwater Sustainability Plan.

This Report was developed to develop tools to allow the Borrego Water District (BWD) to look at
potential water supply situations that may directly impact groundwater users in Borrego Springs,
assess the probability of the water supply situations occurring, and make decisions accordingly.
Included is assessment of the potential range of outcomes of the groundwater extraction
restrictions that will allow the BWD to look at water supply situations, such as the potential need
for water treatment, or loss of individual supply wells due to ongoing groundwater overdraft and
be able to assess its probability of occurring. The assessment of the potential range of outcomes
of the groundwater extraction restrictions is supported by the use of Monte Carlo simulation
methods.

! The Draft GSP is currently being circulated for public review- a copy is available at the BWD website
(www.BVGSP.org). It was developed by the newly-formed Groundwater Sustainability Agency comprised of the
County of San Diego and the Borrego Water District.

2 Borrego Springs Community Plan, August 3, 2011, Rev. 5-15-2013, 6-18-2014.

3 https://water.ca.gov/Programs/Groundwater-Management/SGMA-Groundwater-Management

4 As defined by DWR, Severely Disadvantaged Communities (SDAC) are Census geographies having less than 60% of
the Statewide annual median household income ($37,091 [2017]). Map-based DAC information developed by the
DWR can be reviewed at https://gis.water.ca.gov/app/dacs/

5 As defined by DWR, an EDA is a municipality with a population of 20,000 persons or less, a rural county, or a
reasonably isolated and divisible segment of a larger municipality with a population of 20,000 persons or less, with
a median household income (MHI) that is less than 85% of the Statewide MHI, and with one or more of the
following conditions: 1) Financial hardship 2) Unemployment rate at least 2% of higher than statewide average 3)
Low population density.

ENSI: DRAFT 4-16-2019 1



DECISION MANAGEMENT ANALYSIS (TASK 3: REPORT 1 OF 2)

This Report combines two deliverables specified in Task 3 of the grant agreement (see Appendix
A):

e Water Supply Uncertainties. This includes assessment of the overall water balance,
Subbasin-wide water quality over time, and potential impact of overdraft on BWD well
production. Sections 3 to 5 provide explanation of the underlying water components that
are considered together to quantify overdraft.

Sections 6 and 7 examines the uncertainty associated with the assessment of overdraft.

Sections 8 and 9 provide in-depth review of water quality and BWD water well
productivity and associated uncertainty. These sections reference two ENSI Reports that
are included in their entirety.

e Monte Carlo Simulation (MCS) Model. The water balance and successful attainment of a
sustainable groundwater is further examined specific to the proposed 5,700 AFY pumping
target and groundwater recharge variability. Section 6 details the results of the MCS.

A second Task 3 report (2 of 2) will address analyses will be performed of the potential impacts
of various water reduction scenarios on the SDAC, rate payers, and BWD infrastructure. It will
combine a cost structure uncertainty analysis with a larger scale impact assessment
(SGMA/Environmental/Societal/Government Impacts) based on an economic model (IMPLAN)
to examines community-wide socioeconomic impacts and changes that will result from the GSP.

All of the Task 3 reports follow, in part, from an overview analysis of SDAC impacts included in
a separate ENSI document prepared for Task 2.

ENSI: DRAFT 4-16-2019 2
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2.0 REPORT OVERVIEW

The intent of the work described in this Report is to develop decision management analyses and
methodologies to look at potential water supply situations that may directly impact groundwater
users in Borrego Springs, assess the odds that the problems may occur, assess impacts, and provide
supporting analyses to make decisions accordingly. Following detailed review and analysis of the
overall water supply, together with ongoing GSP development, the focus of the work shifted to a
more fundamental analysis of the impact of critical overdraft to support the GSP going forward.

As described by the USGS® “Continued pumping has resulted in an increase in pumping lifts,
reduced well efficiency, dry wells, changes in water quality, and loss of natural groundwater
discharge.” Further, the uppermost and most prolific portions of the aquifer system have been or
are becoming dewatered’. While substantial quantities of water remain, the aquifer system with
depth has lower yield and diminishing water quality. Given the current rates of groundwater level
decline this means that water wells will become less efficient and more costly to operate, and that
water treatment may be required for potable water supplies.

In essence there are two fundamental questions that impact the management of the water supply
going forward, recognizing that water levels will continue to decline over the GSP compliance
period before sustainable pumping rates are achieved. The questions include:

1) Can historical water quality data and ongoing water testing be used to predict future water
quality?

2) How will water supply well production be affected by ongoing water level decline?

Underlying these questions specific to the attainment of sustainability is the need to understand
the potential variability of groundwater recharge. Ultimately the magnitude of SGMA-mandated
water use restrictions is directly tied to recharge given the absence of imported water to the Borrego
Springs community. The GSP’s target pumping rate of 5700 AFY, a value based on the long-
term average annual recharge rate established in by the USGS’ 2015 Report, represents just 26%
of the Baseline Pumping Allocation.

The work done to develop the GSP has made substantial progress toward addressing these
questions yet significant uncertainty remains. Additional supporting information and analyses will
be developed as the GSP proceeds and a flexible, adaptive management strategy will be employed
to manage the water supply.

6 USGS Report 2015-5150 entitled Hydrogeology, Hydrologic Effects of Development, and Simulation of
Groundwater Flow in the Borrego Valley, San Diego County, California. By Claudia C. Faunt, Christina L. Stamos,
Lorraine E. Flint, Michael T. Wright, Matthew K. Burgess, Michelle Sneed, Justin Brandt, Peter Martin, and Alissa L.
Coes

7 See detailed description included in the draft GSP, pages 2-44, 3-3, and 3-8. Historical changes in water are
documented in ENSI 12/7/2018 included in Appendix D2 of the Draft GSP.
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There are three draft ENSI documents incorporated into this Report as follows:

1) An assessment of the Subbasin-wide water balance that shows how recharge variability over
time may affect GSP compliance (ENSI 9/12/2018). Monte Carlo simulation methodologies were
used to examine how the aquifer will respond under pumping over time given highly variable
groundwater recharge rates. The results were used to develop minimum thresholds for chronic
lowering of groundwater levels in Section 3.3.1.1 of the Draft GSP.

The main body of this Task 3 Report follows from the 9/12/2018 ENSI report.

2) Multi-parameter evaluation of water quality trends based on general minerals that shows how
water quality has changed due to long-term overdraft, and provides for a systematic overview of
groundwater quality variations. Also included was an assessment of water quality indicators that
may provide ‘early warning’ for elevated sulfate and arsenic concentrations (ENSI 12/7/2018,
Included as Appendix D2 of the Draft GSP, and Appendix B of this Report).

3) A local-scale analysis of the expected changes in BWD water well production with ongoing
overdraft based on well-specific review of the USGS Groundwater model water level calibration
and development of lithology-based hydrogeologic aquifer properties developed from driller’s
logs. (ENSI 1/7/2019, Appendix C of this Report). The primary use of this report will be in the
GSP’s evaluation of water levels relative to groundwater model performance and predictive
capabilities.

The findings of the 12/7/2018 and 1/7/2019 ENSI Reports are summarized in this Task 3 report
with an emphasis on how the work can be used going forward to support water supply management
decisions. These reports are included in their entirely as Appendices to this Task 3 document.
Please note that the various values used as Baseline Pumping Allocations vary among reports as
the BPA were under development as the reports were developed. While there are minor numerical
differences among the BPA values as the prior value of 22,044 AFY has been revised to 21,963
AFY in the Draft GSP, the target pumping rate of 5700 AFY has not changed and the report
conclusions remain essentially unchanged.

ENSI: DRAFT 4-16-2019 4
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3.0 WATER BALANCE COMPONENTS

The Borrego Springs Subbasin (Borrego Basin) of the Borrego Valley Groundwater Basin is
currently in a state of critical overdraft. Groundwater pumping reductions will be necessary under
the Sustainable Groundwater Management Act (SGMA\) to achieve long-term sustainability of the
water supply for the Borrego Springs community. Chronic lowering of groundwater levels and
reduction of groundwater storage are two of six Sustainability Indicators, if found to be significant
and unreasonable, describe the undesirable results of critical overdraft to be addressed in the GSP
(DWR, 2017. CA Department of Water Resources Sustainable Management Criteria Best
Management Practice Guidance, November 2017). The GSP includes metrics to establish
thresholds for all of the sustainability indicators.

This section of the Report focuses on the basin-wide water budget, termed here as the water
balance. DWR has established a maximum period of 20 years for the Borrego Basin to achieve
sustainability where “the sustainable yield of a basin is the amount of groundwater that can be
withdrawn annually without causing undesirable results. Sustainable yield is referenced in SGMA
as part of the estimated basin-wide water budget and as the outcome of avoiding undesirable
results...for the six sustainability indicators” (DWR, 2017. p.32). Potential changes in BWD
supply well water quality and production rates associated with ongoing overdraft are also of
concern and addressed in following sections of this Draft Report.

The purpose of this section is to present a methodology to examine the proposed 5700 AFY target
pumping rate in terms of the overall hydrologic water balance and future overdraft that will occur
as groundwater production rates decrease. The analysis is based on the maximum 20-year
reduction period allowable under SGMA. The 5700 AFY target is based on the average
groundwater recharge rate as determined by the US Geological Survey (JUSGS Report, 2015]
Faunt, C.C., Stamos, C.L., Flint, L.E., Wright, M.T., Burgess, M.K., Sneed, Michelle, Brandt,
Justin, Martin, Peter, and Coes, A.L., 2015, Hydrogeology, hydrologic effects of development,
and simulation of groundwater flow in the Borrego Valley, San Diego County, California: U.S.
Geological ~ Survey  Scientific Investigations  Report  2015-5150, 135 p,
http://dx.doi.org/10.3133/sir20155150 ).

The 5700 AFY target pumping rate is examined here based on an analysis of the hydrologic water
balance (water budget) conducted by the USGS and is a water extraction rate equal to the amount
of water that replenishes the Borrego Basin as groundwater recharge. The model can be viewed
as a large box that is discretized into smaller rectangular boxes to track the flow of water over time
into and within the alluvial basin. The target pumping rate was set equal to the average annual
groundwater recharge inflow rate and is based on a combination of groundwater inflow (into the
sides of the large box) and water that enters into the basin from adjacent watersheds and flows into
the aquifer system as recharge (see Figure 1).

As stated in the USGS Report (Summary and Conclusions, p. 128): “The main source of recharge
to the system is underflow from the upstream portions of the watershed and runoff from creeks and
streams draining the upstream portions of the watershed that, with the exception of runoff
generated in response to exceptionally large and infrequent storms, quickly seeps into the

|
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permeable streambeds and infiltrates through the unsaturated zone. Over the 66-year study period
[ed: 1945 to 2010], on average, the natural recharge that reaches to the saturated groundwater
system is approximately 5,700 acre-ft/yr, but natural recharge fluctuates in the arid climate from
less than 1,000 to more than 25,000 acre-ft/yr.”

The groundwater recharge rate, as noted above, varies widely over time in contrast to the stated
average. This variability is examined here by examining the amount of overdraft that will occur
over a 20-year period to evaluate how effective the target pumping rate of 5700 AFY will be
towards meeting the SGMA goals. To date the overall aquifer water balance has been negative in
that outflows have exceeded inflows, leading to an estimated cumulative depletion (or overdraft)
of 440,000 acre-feet (AF) as of 2010 with associated water declines of over 150 ft (USGS, 2015.
p.129). Cumulative overdraft was calculated to be 520,000 AF as of 2016 as described in the
GSP (page ES-3).

The Borrego Basin water balance calculations provide a direct measure of the effect of pumping
rate reductions on a basin-wide scale by tracking how much more water will be derived from
storage. Long-term overdraft has been and will continue to occur because outflows exceed
inflows.

The Borrego Basin aquifer water balance consists of six flow components:

e Inflows occur via groundwater inflow, surface (natural) recharge, and irrigation return
flows.

e Outflows occur via groundwater outflow, deep-rooted groundwater dependent plant use
(termed evapotranspiration), and groundwater pumping.

The six components are calculated in the USGS model. Annual values for each of the parameters
used in this report were obtained from Dudek’s update of the USGS model update (as presented
in Appendix D of the Draft GSP). An overview of these parameters is included in this Report.
Additional details are available in Dudeks” model update and in the USGS Model Report.

ENSI: DRAFT 4-16-2019 6
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3.1 INFLOWS

Groundwater.

The USGS groundwater model allows for time-varying groundwater inflow rates but in this case
the inflow rate was relatively constant over the model duration, approximately 1400 AFY as stated
in the USGS Report. Most of this inflow occurs along the northwestern and western edges of the
valley. Please refer to the GSP for additional details.

There is no groundwater flow in or out of the northeastern side model domain where the NW-SE
trending Coyote Creek Fault occurs because it is assumed to be a no-flow boundary condition.
The potential impact of this assumption has not been assessed in this report.

Natural Recharge.

The primary source of water to the Borrego Basin is surface water (stormwater and ephemeral
stream flow) that flows into the valley from adjacent mountain watersheds and then infiltrates.
Direct recharge by rainfall within the valley is very low compared to surface water inflows as the
annual rainfall averages 5.8 in/yr. [USGS Report, page 43].

The contributory watersheds are approximately 400 mi? and much larger in area than the
approximately 110 mi? Borrego Valley (USGS Model Report). Further, because the adjacent
watersheds are higher in elevation and have higher precipitation rates they provide the bulk of the
water that enters the Borrego Basin. Inflows from the adjacent watersheds were not directly
calculated by the USGS groundwater model, instead these were determined using the USGS’
regional scale Basin Characterization Model (BCM) for the watersheds located west and north of
the Borrego Basin. Per the USGS Report (p. 48) “The BCM calculates potential in-place recharge
and potential runoff and generates distributions of both components. In this study, the BCM
provided estimates of the underflow from the adjacent mountains and basins and potential runoff
in stream channels into the basin. Moreover, the BCM can be used to compare the potential for
recharge under the current climate (2010) and that for past wetter and drier climates (Flint and
Flint, 2007a). The BCM model domain includes the watersheds that surround and drain into the
Borrego Valley (fig. 16).”

The BCM calculations rely on multiple types of hydrologic data and require streamflow
measurements to support model calibration. Per the report “[h]istorical discharge data are
available for 1950-83 for Coyote Creek, 1950-2004 for Borrego Palm Creek, and 1958-83 for
San Felipe Creek”. The BCM is a highly complex hydrologic model that incorporates parameters
such as precipitation data, runoff coefficients, multiple soils data and estimated parameters, in-
channel groundwater flow rates, and soil and plant evapotranspiration estimates. As noted (USGS
Report p.48) it calculates both surface water and groundwater flows wherein “the BCM provided
estimates of the underflow from the adjacent mountains and basins and potential runoff in stream
channels into the basin”. These inflow values were then re-assessed by allowing the BCM-
determined inflows to vary when the Borrego Basin model was calibrated (USGS Report p.128).

ENSI: DRAFT 4-16-2019 7
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FIGURE 1
PUMPING IRAIGATION ET:
RECHARGE AETURN GAOUNCHATER
FLOW
1l VEGETATION
—| ™~ - ‘H >
GROUNDWATER - GROUNDWATER
INFLOW AQUIFER SYSTEM OUTFLOW
INFLOWS: RECHARGE (SURROUNDING WATERSHED INFLOW)
LATERAL GROUNDWATER
|[RRIGATION RETURN FLOWS
OUTFLOWS:  PUMPING
LATERAL GROUNDWATER
EVAPORATION - NATIVE PLANTS
Current Target
Inflows Outflows @ Inflows Outflows
Groundwater| 1400 525 1400 525
MNatural Recharge| 4300 4300
GW-Dependent ET AQD 400
Irrigation Retum Flow (10%:)[ 2204 570
Pumping 22,044 5,700
totals 7904 22969 6270 6625
net [ -3 |

The basin-wide water balance is based on the USGS Model and uses a baseline pumping (BPA)
allocation of 22,044 AFY.
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The USGS model’s annual recharge rates calculated for the 1945 to 2010 model period of 66 years

are shown in Figure 2. Also shown is the rainfall record for Borrego Desert State Park (station
040983) presented as Figure 3 in the USGS Model Report.

FIGURE 2. Annual Recharge

ENSI: DRAFT 4-16-2019



DECISION MANAGEMENT ANALYSIS (TASK 3: REPORT 1 OF 2)

The recharge rates shown in Figure 2 include groundwater inflow and the water that enters from
adjacent watersheds- a value that varies over time. As noted above, the watershed inflows were
calculated independently of the groundwater model by the USGS’ BCM. Review of the recharge
values shows that the inflows have a wide range of values, that high recharge events occur on a
decadal scale, and there is some periodicity to the time series. The average value for the 1945 to
2010 period generally cited as the model period was 5,395 AFY. The 20-year average, a period
equal to that described under SGMA, is also shown in Figure 2 to also illustrate how the average
recharge rate varies over time when viewed over the 20-year time GSP planning period. The years
with high recharge, though infrequent, cause the 20-year averages to generally be higher than the
annual recharge rates.

Figure 2 also includes a graph of the rainfall record included in the USGS Report for Borrego
Valley. Visually there is a good correlation between precipitation and recharge events. Recharge
predominantly occurs as a result of inflows along the basin margins so the correlation indicates
that the inflows are readily recharged as they occur.

The USGS groundwater model focused on the 1945 to 2010 period and was updated through 2016
by Dudek (their report was included as an Appendix to the GSP). The target pumping rate of 5700
AFY was established based on a recharge inflow rate that consists of 1400 AFY of groundwater
inflow and 4300 AFY of surficial recharge per the USGS Report. Table 1 summarizes the
statistics of the recharge values.

-
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Table 1. Recharge Values (Inflow) from USGS Model (1945 to 2016)

GW Total 20-yr GW Total 20-yr
Recharge Recharge
Inflow Recharge Average Inflow Recharge Average
Year Ending AFY AFY AFY AFY Year Ending AFY AFY AFY AFY
1945 1,366 9,182 10,548 1981 1,366 2,011 3,377 6,771
1946 1,366 5,201 6,568 1982 1,366 10,071 11,437 7,266
1947 1,366 196 1,562 1983 1,366 8,443 9,809 7,601
1948 1,370 112 1,482 1984 1,370 1,679 3,049 7,496
1949 1,366 6,232 7,599 1985 1,366 3,183 4,549 7,195
1950 1,366 127 1,493 1986 1,366 1,402 2,769 6,888
1951 1,366 7,915 9,282 1987 1,366 926 2,293 6,872
1952 1,370 594 1,964 1988 1,370 2,039 3,409 6,291
1953 1,366 4,375 5,741 1989 1,366 233 1,600 6,280
1954 1,366 725 2,091 1990 1,366 7,016 8,382 6,614
1955 1,366 174 1,540 1991 1,366 2,515 3,882 6,723
1956 1,370 2,067 3,437 1992 1,370 20,913 22,283 7,659
1957 1,366 3,566 4,932 1993 1,366 5,915 7,282 7,879
1958 1,366 828 2,195 1994 1,366 8,348 9,714 8,263
1959 1,366 1,151 2,517 1995 1,366 787 2,153 8,191
1960 1,370 696 2,066 1996 1,370 656 2,026 8,000
1961 1,366 835 2,202 1997 1,366 9,088 10,454 7,377
1962 1,366 163 1,529 1998 1,366 2,625 3,992 7,054
1963 1,366 1,741 3,108 1999 1,366 318 1,684 5,944
1964 1,370 3,785 5,155 3,851 2000 1,370 450 1,820 5,798
1965 1,366 9,204 10,570 3,852 2001 1,366 283 1,650 5,712
1966 1,366 7,548 8,915 3,969 2002 1,366 428 1,795 5,230
1967 1,366 1,231 2,597 4,021 2003 1,366 932 2,298 4,854
1968 1,370 13,666 15,036 4,698 2004 1,370 10,615 11,985 5,301
1969 1,366 459 1,825 4,410 2005 1,366 9,034 10,401 5,593
1970 1,366 337 1,704 4,420 2006 1,366 2,563 3,929 5,652
1971 1,366 330 1,697 4,041 2007 1,366 292 1,658 5,620
1972 1,370 2,193 3,563 4,121 2008 1,370 1,229 2,599 5,579
1973 1,366 1,512 2,878 3,978 2009 1,366 1,572 2,938 5,646
1974 1,366 671 2,037 3,975 2010 1,366 234 1,601 5,307
1975 1,366 2,215 3,581 4,077 2011 (update) 1,366 1,182 2,548 5,240
1976 1,370 4,482 5,852 4,198 2012 (update) 1,370 6,493 7,863 4,519
1977 1,366 21,545 22,912 5,097 2013 (update) 1,366 1,948 3,314 4,321
1978 1,366 9,100 10,467 5,510 2014 (update) 1,366 1,617 2,983 3,985
1979 1,366 22,504 23,871 6,578 2015 (update) 1,366 2,313 3,679 4,061
1980 1,370 3,372 4,742 6,712 2016 (update) 1,370 1,768 3,138 4,116
Averages: 1945 to 2010| 1,367 3,905 5,395| 5,833
1945 to 2016
Average 1,367 3,905 5,272 5,668
Median 1,366 1,858 3,226 5,593
Maximum 1,370 22,504 23,871 8,263
Minimum 1,366 112 1,482 3,851
Range 4 22,392 22,388 4,412

Review of the model recharge values in Table 1 emphasizes how much the recharge varies over
time and the relative impact of infrequent ‘wet’ years. The annual recharge rate (1945 to 2016)
has a wide range of 1,482 to 23,871 AFY with an average of 5272 AFY (versus the USGS’ stated
average of 5700 AFY for the 1945 to 2010 period). The median, the midpoint of all of the values,
is 3226 AFY. This statistic indicates that half of the time the recharge rate was 3226 AFY or less.

-
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The 20-year averages provide time intervals in the context of the 20-year GSP planning period.
Due to the occurrence of a few years with very high recharge rates the 20-year values are, on
average, greater than the annual values. Especially noteworthy is comparison of two ‘back to
back’ periods- 1955 to 1974, and 1975 to 1994 where the 20-year averages were 3,975 AFY and
8,263 AFY, respectively (refer to the 20-year values for 1974 and 1994). The effect of pumping
reductions over a 20-year GSP would be very different during these two ‘dry’ and ‘wet’ periods.

Irrigation Return Flows

The bulk of current groundwater use is for farm and golf course irrigation. A portion of this water
returns to the aquifer as a ‘return flow’. The rate and timing of irrigation return flows to the aquifer
depend on multiple factors. Among these include:

1. How much the application rate exceeds plant and crop demand. For example, irrigation
may be applied at a rate that exceeds crop or turf demand to manage the soil so as to reduce
soil salinity for plant health. Overwatering and system leakage may also occur.

2. Surface soil moisture conditions. Soils have a “soil moisture capacity’ and can retain a
significant quantity of water that will not pass downward when the moisture levels are less
than the moisture capacity. Water will then be lost as evaporation from wet soils.

3. Plant root depth. Crops and plants will have varying root depths and thus varying ability
to extract water from soil after it is applied.

4. Movement and potential storage of water in the unsaturated zone above the aquifer.
Unsaturated flow is highly dependent on soil moisture (or residual moisture- water that is
retained in soil following a wetting event). As noted by the USGS Report (p. 3),
“[D]epending on the thickness, permeability, and residual moisture content in the
relatively thick unsaturated zone, it takes tens to hundreds of years for the bulk of return
flow to reach the water table. In addition, not all water that reaches the root zone reaches
the water table because some water is lost through evapotranspiration or goes into storage
in the unsaturated zone. Therefore, in many areas, water that is applied to previously
unirrigated land arrives at the underlying water table decades or longer after it is
applied.”

A distinction needs to be made here between recharge that occurs as a result of surface water
inflows versus infiltration of irrigation return flows. Comparison of the annual precipitation record
and the recharge calculated by the model (Figure 2) suggests that groundwater recharge may be
occurring fairly rapidly. The typical conceptual model for infiltration is that of piston flow where
infiltration is transmitted rapidly through the vadose zone. Most of this type of recharge occurs
along the edges of the basin as a result of surface water flows entering stream channels and
floodplains in the valley. In contrast the volume of recharge that occurs within the valley by direct
infiltration of rainfall and irrigation return flow is relatively low and has the potential to occur
more slowly as discussed above. The USGS model included a 16 year “spin up’ period (prior to
1945) to allow for the delay associated with vadose zone recharge (see page 86 of the USGS
Report).
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Irrigation return flows are determined in the groundwater model using the Farm Process Package,
or FMP. As described in the USGS Model Report (Table 9) the FMP is used to ““Setup and solve
equations simulating use and movement of water on the landscape as irrigated agriculture,
municipal landscape, and natural vegetation.” In turn it supports the time-dependent calculation
of water flow within the unsaturated zone using the unsaturated zone flow package, or UZF, that
“Simulates the infiltration and exfiltration of water below the root zone through the unsaturated
zone in combination with FMP.”” The calculations are used in the model to determine the volume
of irrigation that flows below the root zone and enters the unsaturated zone. The UZF simulates
the downward flow of water from beneath the root zone to the water table and thus incorporates a
time delay.

The vadose zone flow rate (UZF flow) is compared here to the total pumping rate based on review
of Dudek’s model update report (as presented to the Borrego Advisory Committee 11/2017 and
included in Appendix D of the Draft GSP). Appendix B of the report tabulates, by year, the UZF
flows and total pumping rates. Over the last 10 years of the model the UZF flows are
approximately 10% of total pumping, and range from 7 to 13%. Combined agricultural and golf
course irrigation represent approximately 80% of total pumping so these rates correspond to
irrigation-specific return flow rates of approximately 9 to 16%.

The return flow values used here are derived from the model output and may appear lower than
what is stated in the USGS report introduction (p.2) where: “Since agricultural, recreational, and
municipal land uses have been developed, a relatively small amount of recharge also occurs from
excess irrigation water and septic-tank effluent. Recharge from irrigation return flows, as
indicated by the model results, was about 10-30 percent of agricultural and recreational
pumpages”. Review of the model results do show irrigation return flow (UZF) rates historically
occurred in the range of 10 to 30 percent; however, the rates have decreased over time and are now
approximately 10 percent (see, for example, Figure 6 of the model update report). The current
model-determined irrigation return flow rate of 10 percent (of total pumping, roughly 13% of
irrigation-related pumping) is used in this Draft Report.

For reference a 15% excess water application rate for soil management is stated without basis to
be necessary for irrigation done in the Coachella VValley per RWQCB-Colorado Region Order R9-
2014-0046
[https://www.waterboards.ca.gov/coloradoriver/board_decisions/adopted_orders/orders/2014/00
46¢cv_ag_waiver.pdf]. The UZF-calculated rates are similar given that not all of the water can be
assumed to pass through the relatively deep vadose zone that occurs in the Borrego Valley. The
amount of water required for soil management will vary with irrigation method, soil type, season,
and crop type.
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These water balance calculations do not address water quality impacts due to irrigation return
flows. Irrigation return flows will contain elevated levels of dissolved salts due to the evaporation
of applied water and water in excess of crop demand is necessary to manage soil salinity and
maintain soils for cultivation. Return flows also have the potential to mobilize minerals such as
naturally-occurring evaporites from the vadose zone. In addition, contaminants such as nitrates
and pesticides can accumulate in the vadose zone and subsequent transport may indeed take years.
As aresult, irrigation water applied at the start of the 20-year GSP planning period has the potential
to contaminate the aquifer both during and possibly after the planning period.

3.2 Outflows

Per the USGS model description (p.115): “Groundwater discharge occurs from three primary
sources - (1) evapotranspiration in areas where the water table is shallow and direct uptake from
plants (mostly in and around the Borrego Sink) can occur; (2) a small amount of seepage from the
southern end of the basin; and (3) groundwater pumpage for agricultural, recreational, and
municipal uses.”

Evapotranspiration (ET).

Consumptive use of groundwater by native plants (phreatophytes) within the Borrego Basin is
primarily associated with mesquite trees located mostly in and around the Borrego Sink where
shallow groundwater condition historically occurred. The current ET rate is estimated to be 400
AFY. Historically it is estimated that ET was 7,100 AFY prior to development-related
groundwater extraction (USGS Report, p. 129). It has declined over time and was estimated to be
approximately 1,220 AFY in 1980 (Moyle, 1982). The decrease is due to the loss of phreatophytes
due to the long-term groundwater level decline.

Groundwater Outflow.

Similar to groundwater inflow, while the USGS model can allow for time-varying groundwater
outflow rates, the outflow rate was relatively constant over the model duration, approximately 525
AFY. Note that since groundwater outflow is less than groundwater inflow (1400 AFY) there is
a net accumulation of groundwater in the Borrego Basin at an approximate rate of 875 AFY.

Total Pumping

A starting value of 22,044 AFY is used in this draft report that corresponds to the currently-
estimated baseline pumping allocation (BPA). The water balance calculations assume for
demonstration purposes that pumping rates decline at a constant annual rate over a 20-year period
until the rate is reduced to 5700 AFY. This methodology can assume various pumping schedules
to examine overdraft over time.

-
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3.3 Current Water Balance

The current water balance is shown in Figure 1. The rate of overdraft is approximately 15,000
AFY. As previously described, this is based on the overall water balance parameters established
by the USGS groundwater model and the currently-estimated baseline pumping allocation.

Note that when the target pumping rate of 5700 AFY is applied there is a net negative balance of
355 AFY equal to approximately 6% of the target pumping rate. Given the overall uncertainties
in the water balance, future refinements of the water balance parameters may be required should
this methodology be used to assess cumulative overdraft under the GSP.
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4.0 SUSTAINABLE PUMPING RATE:
BASELINE RATE AND REDUCTIONS

SGMA describes a maximum 20-year attainment period starting in 2020 with 5-year assessment
periods (refer to the GSP for further details). SGMA does not mandate a 20-year period and
therefore does not preclude using shorter timeframes for attainment. Calculations are presented
here for a baseline case that includes:

e A baseline pumping allocation of 22,044 AFY?®

e An average annual groundwater recharge (inflow) rate of 5700 AFY (The stated value in
the USGS Model Report. Table 1 includes the annual values and summary statistics.)

e Evapotranspiration (native plant ET) rate of 400 AFY

e Groundwater outflow rate of 525 AFY

e Irrigation return flow rate of 10% pf total pumping.

An Excel spreadsheet was used to calculate the water balance where the pumping rate is reduced
by a fixed percentage each year until the pumping rate is reduced from 22,044 to 5700 AFY at the
end of the 20-year period. This requires an annual reduction of approximately 6.5% per year. The
cumulative volume of net groundwater removal from storage, or groundwater overdraft, is
calculated over the 20-year SGMA planning timeframe.

Figure 3 shows the results. Four groundwater recharge rates are used to calculate overdraft over
the 20-year period using the same pumping rate reductions. The calculates the effect of using
recharge values from the USGS Model for low, median, and high recharge periods. Here the
periods of 1955 to 1974 (low), and 1975 to 1994 (high), are used to illustrate how the range of
recharge rates compare to the rate used to set the target pumping rate. The median recharge rate
is also shown.

Review of the results demonstrates

e Total overdraft is approximately 115,000 AF when an annual average recharge rate of 5700
AFY is assumed.

e Overdraft is as high as 149,000 AF under the low recharge conditions (29% more than for
the average recharge rate of 5700 AFY).

e An overdraft of 63,000 AF occurs even under the “wettest’ recharge conditions

8 The BPA was updated to a value of 21,963 AFY in the Draft GSP after this analysis was done. It was not revised as
the difference is less than 0.5 percent and has no material effect on the this Report.
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FIGURE 3

[FGW AR ourriow far) NET: INFLOW-OUTFLOW [AFY)

Irrigation

GEW-in  Matural Recharge Fretum GW_put ET Q_total Cumulative storage Annual Change in Storage
year  [GWBC) 197595 Median 1955 75 22044 yr 1975 94 ST00AFY Median 1955 74 1975 54 5700 AFY Median 1955 74
1| 1430 2215 470 174 2060 525 400 20603 1 -15852 | -13767 | -17597 | -17853 | -15852 | -13767 | -17597 | -17853
2] 1400 4482 10540 2067 1926 525 400 13255 2 | -28225 | -26322 | -23%12 | -32681 | -12373 | -12555 | -6315 | -14737
3| 1430 21545 259 3566 1800 525 400 17996 3 -22401 | -37744 | -35374 | -443836 5824 | -11422 | -15462 | -12156
4] 1400 9100 58594 828 1682 525 400 16819 4 | -27963 | 48106 | 48143 | -58671 | 5562 | -10363 | -B769 -13834
5| 1400 22504 1803 1151 1572 525 400 15720 5 -15131 | -5747% | -60013 | -711%3 8832 -3373 | -11870 | -12522
g] 1400 3372 487 519 14852 525 400 14892 & | -28507 | -65%926 | -722%34 | -23244 | 8275 -2448 | -12281 | -12052
7| 1400 2011 5208 235 1373 525 400 13731 7 | -38375 | -735058 | -78365 | 84252 | 8872 -7583 -6075 | -11048
2] 1400 10071 3291 162 1283 525 400 12833 2 | -38282 | -20284 | -86152 |-105204] -1004 -6775 7783 | -10%12
5] 1400 2443 4380 1741 1199 525 400 11534 | 5 | 41260 | -B6304 | 22082 |-113782) -1877 -6020 -5540 -8578
10] 1400 1679 2223 3785 1121 525 400 11210 | 10| -48185 | 21618 | 25483 |-115611) -7835 -5314 7381 -5B23
11) 1400 3183 4325 9204 1048 525 400 10477 | 11 | 54566 | 26272 |-104112)-115360) -5771 -4554 -4525 250
12| 1400 1402 112458 7548 8979 525 400 9782 12 | -615%01 (-10030%9|-101200|-120150| -65835 -4037 2912 -78%
13| 1400 826 9182 1231 915 525 400 9151 13 | -68736 [-103770| 25780 |-126680| -6B35 -3461 1420 -6531
14) 1400 2038 5201 13666 855 525 400 8553 14 | -735%20 (-106653|-101301]-120237] -5134 -2823 -2021 5443
15] 1400 233 196 459 799 525 400 7994 15 | -80406 (-109112]-108325|-126458) -6486 -241%9 -6623 -6260
1e| 1400 7016 112 337 747 525 400 7471 16 | -7963%5 (-111061|-114461|-132408 767 -154%3 -5137 -5812
17] 1400 2515 6232 230 658 525 400 282 17 | -828332 [-112570]-114038]-137888] -3254 -1505 423 -54753
18] 1400 20913 127 2193 653 525 400 E526 18 | -67418 (-113669(-119310]-141093] 15515 | -1098 -5272 -3205
15] 1400 5515 7815 1512 610 525 400 &099 15 | -66517 (-114383|-116409|-144558| =01 714 2901 -3502
20] 1400 82348 554 671 570 525 400 5700 20 | -62824 |-114738]-1204659]-148580] 3852 -355 -4061 -3584
=vg: E89E 4013 2608 chk sum: | 62524 | -114735 | 120463 | -148530

yrend 1985 1852 1875
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Irrigation return flows represent a portion of the water balance that also has a degree of variability.
A range of 7 to 13% (of total pumping, roughly 9 to 16% of irrigation pumping) is shown in Figure
4 using the same parameters used in Figure 3 to assess the relative impact of irrigation return flows
on the water balance. The overdraft after 20 years is within 6 percent of the baseline case.

Overall the results demonstrate that the primary uncertainty associated with the overdraft
calculations is due to the variability of the historically-observed recharge rates.

FIGURE 4
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4.1 Effect of Reduction Periods Less Than 20 years

A maximum 20-year groundwater pumping reduction period is described in SGMA (DWR, 2017).
The water balance calculations can be used to generally illustrate how overdraft will be affected
by changing the reduction period. In this case the pumping reductions are done over 10, 15, and
20 years. Annual pumping rates are reduced for these cases by approximately 6.5, 8.6, and 12.7
% per year. The same water balance values are used as done for Figure 3 with a target pumping
rate of 5700 AFY.

The result of varying the reduction periods is that overdraft is substantially reduced. Since constant
reduction rates were used the corresponding overdraft after 20 years went from approximately
115,000 AF to 86,000 AF for the 15-year period. Overdraft reduces to 58,000 AF for the 10-year
period. These correspond to 75% and 50%, respectively, of the overdraft that would be
experienced after 20 years.

FIGURE 5
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The calculations are summarized in the following table. A 10% irrigation return flow (of total
pumping) is assumed and the total amount of recharge entering the basin is held constant at 5700
AFY. Outflows are also held at average annual values of 525 AFY for groundwater and 400 AFY
for native plant consumptive use (evapotranspiration, or ET).

Based on these values there is a net negative balance of 355 AFY using the target pumping rate.

The relative impact of the negative balance is small compared to the magnitude of the cumulative
overdraft for the 10, 15, and 20 year periods.

FIGURE 5, continued

_ OUTFLOW (AFY) NET: INFLOW-OUTELOW (AFY)
rmigatio

GW-in Reshar EW_ou ET Q20 | Q15 Q10 Cumulative storage Annuzl Change in Storage
= Patirm
year | [GWEBC) 20year 15vyear 10year 22044 22044 32044 yr  20wyear  15year 10vyear 20year 15year 10vyear
1| 1400 | 4300 | 2060 | 2014 | 1926 525 400 | 20803 | 20143 [ 19255 | 1 | -13767 | -13354 | -12555 -13767 | -13354 | -12555
2| 1400 | 4300 | 1926 | 1841 | 1682 525 400 | 13255 | 18406 | 1681% | 2 | -26322 | -25144 | -22917 -12555 | -11731 | -10362
3| 1400 | 4300 | 1800 | 1682 | 146% 525 400 | 17956 | 16819 | 14651 | 3 | -37744 | -35507 | -31364 -11422 | -10382 | -B447
4| 1400 | 4300 | 1882 | 1537 | 1283 525 400 | 18819 | 15385 | 12833 | 4 | -4B8108 | -445863 | -3B13% -10383 | -8057 -6775
5| 1400 | 4300 | 1572 | 1404 | 1121 525 400 | 15720 | 14043 [ 11203 | 5 | -57475 | -52428 | -43452 -3373 -7864 | -5313
g6| 1400 | 4300 | 14695 | 1283 979 525 400 | 14852 | 12833 | 9781 | & | -65926 | -59202 | -4748% -3443 | -6774 | -4037
7| 1400 | 4300 | 1373 | 1173 855 525 400 | 13731 | 11726 | 85853 | 7 | -73509 | -64%980 | -50412 -7583 -5778 | -2922
B| 1400 | 4300 | 1283 | 1071 747 525 400 | 12833 | 10715 7471 | 8 | -B0284 | -69845 | -52360 -6775 -4868 | -194%
S| 1400 | 4300 | 1159 979 E53 525 400 | 11954 | 2781 | 8525 | 9 | -B6304 | -73885 | -53458 8020 | -4037 -1098
10] 1400 | 4300 | 1121 835 570 525 400 | 11210 | 8947 | 5700 | 10| -91618 | -77162 | -53813 -5314 | -3277 -355
11] 1400 | 4300 | 1048 818 570 525 400 | 10477 | 8175 | 5700 | 11| -96272 | -79745 | -54168 -4654 | -2583 -355
12] 1400 | 4300 979 747 570 525 400 89792 | 7470 | 5700 | 12 |-100309| -B1693 | -54523 -4037 -1948 -355
13] 1400 | 4300 815 £23 570 525 400 9151 | &B2& | 5700 | 13 |-103770| -B30e2 | -54878 -3481 -1368 -355
14] 1400 | 4300 855 24 570 525 400 BG853 | 8237 | 5700 | 14|-106853| -B3800 | 55233 -2823 -B35 -355
15] 1400 | 4300 799 570 570 525 400 7994 | 5700 | 5700 | 15|-109112| -B4255 | -55588 -2415 -355 -355
18] 1400 | 4300 747 570 570 525 400 7471 | 5700 | 5700 | 16 |-111061| -B4610 | -55943 -1545 -355 -355
17] 1400 | 4300 E38 570 570 525 400 G982 | 5700 | 5700 | 17 |-112570| -B4965 | -56258 -1509 -355 -355
18] 1400 | 4300 E53 570 570 525 400 6526 | 5700 | 5700 | 18 |-113669| -B5320 | -56653 -10%8 -355 -355
13] 1400 | 4300 610 570 570 525 400 6093 | 5700 | 5700 | 19|-114383| -B5675 | 57008 -714 -355 -355
20] 1400 | 4300 570 570 570 525 400 5700 | 5700 | 5700 | 20|-114738| -B6030 | 57363 -355 -355 -355
avg: chk sum: -14738 | -860350 | -57363
75 =10
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5.0 RELATIONSHIP BETWEEN OVERDRAFT AND WATER LEVELS

The water balance calculations provide a broad overview of hydrologic conditions within the
Borrego Basin and directly relate to the effect of pumping restrictions specific to groundwater
sustainability. ~ Water level declines within the Borrego Basin will vary within the aquifer
depending on localized pumping rates, localized aquifer response to pumping and overdraft, site-
specific aquifer conditions, and recharge.

5.1 Calculating Water Level Decline in Response to Overdraft

Overdraft has caused and continues to cause water levels in the aquifer system to decline fairly
rapidly over time. The water is coming from water stored in the aquifer. Here the aquifer is
comprised of sand, silt, and clay- materials that have open pore space that contains water. When
the water level is lowered most of the water drains from the aquifer with some of the water being
retained.

A hydrologic parameter known as the specific yield (Sy) expresses how much water will freely
drain from an unconfined aquifer, as a percentage of the aquifer volume, as water levels drop. For
example, a Sy value of 10% means that a 1 cubic foot of aquifer will yield one 0.1 cubic foot of
water for a water level drop of 1 foot®. However, locally under pumping, water levels at specific
wells would also depend on the hydraulic conductivity (K) of the particular aquifer materials
intersected by the well and on the well characteristics. For a well being pumped the drawdown
(drop in water level in the well) is approximately proportional to pumping rates, and inversely
proportional to hydraulic conductivity; hence an order of magnitude reduction in K would increase
drawdown approximately by an order of magnitude. In addition to the general consideration of
overdraft and storage depletion this has implications on the choice of well location, well
construction (screen interval, etc.), and potential energy costs.

The USGS model uses three sets of Sy values for the upper, middle, and lower aquifers. Review
of Table 18 of the USGS model report indicates that Sy varies spatially for each of the aquifers.
The average Sy values for these three aquifers in the model are:

Upper Aquifer: 0.13
Middle Aquifer: 0.11
Lower Aquifer: 0.04

The model Sy values for the upper and middle aquifers are roughly similar and mean that the water
level in the aquifer will drop at roughly the same rate as water is extracted from these aquifers.
This is important because it means that current water level decreases are roughly proportional to
the amount of overdraft. In contrast the rate of water decline due to removal of water from storage

%1n terms of acre-feet (AF), an acre-wide area of the aquifer will yield 0.1 acre-feet of water when the water level
drops one foot for a Sy = 0.10. Under these conditions a ten-foot drop in water level is required to release one AF
of water from an acre of the aquifer. However, locally, water levels in production wells will also depend on the
hydraulic conductivity (K) of the aquifer. Drawdown at a well will increase as K decreases in order to maintain a

constant production rate.
|
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will accelerate approximately 3-fold should the middle aquifer be dewatered. This comparison
assumes that the middle and lower aquifers are unconfined- an assumption made in the model
construction that may not be valid across the Borrego Basin.

The USGS Report examined six future pumping scenarios. Scenario 6 assumed that agricultural
pumping would be reduced to 40% of the 2010 rates and that municipal and recreational pumping
would be reduced by 50% (USGS report Table 20). After 20 years the pumping rates are held
constant for another 30 years. The starting pumping rate was 18,271 AFY and total pumping in
year 20 decreases to 7824 AFY. This Scenario does not comply with SGMA sustainability
requirements but is used here to show how water levels relate to overdraft. The reduced pumping
rate of 7824 AFY is 37% above the 5700 AFY target and is too high to prevent long-term overdraft
and achieve sustainability.

Cumulative overdraft after 50 years, as shown in Figure 6, is approximately 200,000 AF for
Scenario 6. Prior water balance calculations to achieve sustainability after 20 years under SGMA
projected an overdraft of approximately 115,000 AF — a point that is reached after 14 years of
pumping in Scenario 6.

Figure 7 (Figure 56 from the USGS Report) shows that water level drawdown calculated by
Scenario 6 ranges from 26 to 75 feet in the northern half of the BGVB. The scenario does not
specifically show where water levels occur relative to the upper and middle aquifer systems but it
noted in the report that “the levels do not decline to the middle aquifer in most of the basin” (p.
124).

If the specific yields of the upper and middle aquifers are similar where overdraft occurs, then the
change in water levels due to loss of water in storage will be directly proportional to the degree of
overdraft. Under these assumptions the water levels associated with an overdraft of 115,000 AF
will be roughly be just more than half of the drawdown indicated in Figure 7.

In summary, Scenario 6 is presented as an example of how overdraft as a total volume of water
pumped from the aquifer can be related to water level decline. It is important to note that the
USGS scenarios provide a large-scale depiction of groundwater conditions and may not represent
conditions observed at individual wells or subareas of the Borrego Basin. While local trends may
be able to be correlated to local pumping rates, the assessment of localized groundwater conditions
under varying pumping conditions will require use of the model.
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FIGURE 6

Cumulative Overdraft, USGS Scenario 6:
Average Annual Recharge Rate = 5700 AFY

o
Municipal and Recreational Pumping: Reduced 50% from 5119 AFY to 2558 AFY after 20 yrs, then constant
50,000 Agriculultural Pumping Reduced 60% from 13162 AFY to 5265 AFY after 20 years, then constant
(USGS Model Report, Table 20. Water Level Drawdown Map is Figure 56)
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FIGURE 7

ENSI: DRAFT 4-16-2019 24



DECISION MANAGEMENT ANALYSIS (TASK 3: REPORT 1 OF 2)

5.2  Water Level Decline in BWD Production Wells

The BWD currently operates eight production wells located in all three groundwater management
areas (north, central, and south). The current rate of water level decline in the basin is on the order
of 1 to 3 feet per year (refer to the GSP for additional information).

Conceptually groundwater occurs in three aquifers denoted as the upper, middle, and lower
aquifers. Long-term overdraft has effectively led to the loss of much of the upper aquifer as a
viable water source across much of the valley. Wells completed in the middle aquifer to date,
while not as prolific as wells that were originally installed in the upper aquifer, have been observed
to have good water production rates. Of concern is that the once water levels drop into the deeper
aquifers with finer-grained materials and lower permeability, water level declines at BWD
production wells have the potential to increase in response to pumping.

A well-by-well analysis is included in Appendix C and is the subject of further threshold analysis
in the GSP.
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6.0 MONTE CARLO SIMULATION (MCS) UNCERTAINTY ANALYSIS:

All of the water balance inflow and outflow parameters are subject to uncertainty. One way to
explicitly incorporate uncertainty into the calculations is using a methodology known as Monte
Carlo Simulation (MCS). Each of the parameters is assigned a range of values. The water balance
calculations presented in Figure 3 are then done multiple times by repeated random sampling
within the parameter ranges to obtain numerical results. The calculations provide a range of
values, rather than a single value.

The essential idea is to create a set of randomly-generated values to examine how the overall water
balance is affected by parameter uncertainty. The results are then examined statistically and can
be used to assess a plausible range of outcomes and support decision making. In other words, the
range of potential overdraft shown in Figure 3 can be expressed statistically instead of being
shown as two extremes.

6.1 Constant Recharge Rate Case (5700 AFY)

The following constant recharge case assumes that recharge occurs at the stated average of 5700
AFY and pumping is reduced from 22,044 AFY to 5700 AFY over a 20-year simulation period.
The following are used for the constant recharge rate case MCS:

Inflow:
Groundwater Inflow: A value of 1400 AFY that ranges +/- 10 percent. A normal distribution
(“bell curve”) is used for the range as the USGS model had little flow variation.

Natural Recharge: Held for this first example at the target value of 4300 AFY to assess the effect
of uncertainty related to the other water balance parameters independent of recharge. (Recall that
total recharge is groundwater inflow + surficial recharge, and totals 5700 AFY as stated in the
USGS Model Report)

Irrigation Return Flow: An irrigation return flow rate of 10% is used, with a range of 5 to 15%
based on a normal distribution to fully capture the range of 7 to 10%.

Outflow:
Groundwater Outflow: A value of 525 AFY that ranges +/- 10 percent. A normal distribution is
used for the range as the USGS model had little flow variation.

Evapotranspiration: 400 AFY with a range of +/- 100. A Uniform Distribution is used where the
ET rate varies from 300 to 500 AFY.

Pumping Rate: Reduced over the 20-year period from 22,044 to 5700 AFY, as done in Figures 5
and 6. It is atime dependent variable- no uncertainty or range of values has been assigned.
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Here the MCS was repeated 10,000 times to develop a range of values for the cumulative overdraft
as shown in Figure 8. Since irrigation return flows have the highest uncertainty in the MCS
simulation the figure appears very similar to Figure 3, with the except that the range of values can now
be expressed in terms of a probability distribution function (PDF) as shown as a histogram in Figure 9.

FIGURE 8
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Figure 9 is a histogram showing the range of results after 20 years.

Review of the results show that when recharge is held constant the other parameters have relatively
minor influence. The overdraft after 20 years in the MCS had a range of from approximately
110,500 to 118,500 AF, or +/- 4,000 AFY (3.5 percent), and has a Normal Distribution.

When Figure 8 is compared to the extremes shown in Figure 3 it is clear that the primary
consideration for groundwater management is the potential variability in the recharge rate as driven
by rainfall variability.

The next section expands the MCS calculation to include a range of recharge rates based on the
USGS model results.

-
ENSI: DRAFT 4-16-2019 28



DECISION MANAGEMENT ANALYSIS (TASK 3: REPORT 1 OF 2)

6.2 MCS Uncertainty Analysis:
Time-varying Recharge Based on USGS Model History

The effect of time-varying recharge is evaluated using the MCS methodology based on the
recharge values produced over the model period (as shown in Figure 3). All of the simulations
are based on the target pumping rate of 5700 AFY being achieved by year 20. Here, 20-year
periods are selected at random from the time series. Alternatively, annual data could be randomly
selected based on the distribution of values, but this was not done because review of the recharge
values shows that there is periodicity within the time series. In effect the MCS provides for a
series of ‘what if’ analyses where the 20-year SGMA attainment period could occur for any
historical 20-year period and thus examine the potential variability in the water balance as
exhibited by the model.

Fifty-three 20-year periods (from 1945 to 2016) are used in the MCS, together with the parameters
presented in the previous section. Figure 10 shows the MCS simulations in terms of the average
and percentiles. Shown are the 20" through 80" percentiles. Percentiles group the data in order-
a 20" percentile means that 20% of the values fall below the 20th percentile and 80% are above
the 20" percentile. Since the simulations are looking at different time periods the values translate
to rate of occurrence. For example, values below the 20" percentile occur 20% of the time.°

FIGURE 10 Cumulative Overdraft. 20th/40th/60th/80th percentiles

10 percentiles are used here to describe the results. Figure 11 shows that the results are not well described by
simple statistics. For example, the average value is much different than the median since the values are ‘skewed’
towards lower recharge values.
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The simulated overdraft at 20 years ranges between approximately 60,000 and 152,000 AF within
the percentiles shown in Figure 10. The overdraft ‘curve’ that assumes a 5700 AFY average
annual recharge is approximately equal to the 55" percentile- meaning sustainability occurs for
45% of the simulations. For reference calculations that use a constant annual recharge rate of 5700
AFY leads to an overdraft of 114,500 AF (approximately 115,000 AFY).

FIGURE 11.

The recharge variability is quite significant compared to the baseline case where a constant annual
recharge rate is assumed. As calculated the cumulative groundwater extraction and degree of
overdraft after 20 years is 54,000 to 37,000 AF above or below the mean of 114,500 AF. Figure
10 shows the range of values at the end of the 20-year MCS period.

In contrast to the results shown in Figure 8 where recharge uncertainty is not assessed, the
histogram is asymmetric and shows that high recharge periods occur much less frequently than
low recharge periods. This can also be seen in Figure 2 by the ‘spikes’ in the annual data
corresponding to high recharge years.

In essence the use of random 20-year periods to develop the MCS is equivalent to saying that the
20-year GSP period could begin any time from 1945 to 1996. Recharge is highly variable over
the model period. It is noteworthy that an extreme low recharge period (1955 to 1974) was
immediately followed by an extreme high recharge period (1975 to 1994). The MCS allows for
additional analysis of the recharge variability between these extremes over the model period (1945
to 2016).
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6.2 MCS-based Analysis:
What happens after 5 years of low or high rainfall?

The MCS results can be used to examine ‘what if” scenarios. In this case since the GSP is being
proposed to be reviewed at 5-year intervals, the MCS is used to examine whether having 5 years
of observations can allow for a prediction of the next 15 years. In other words, if there is an initial
5-year ‘wet’ or ‘dry’ period do the MCS results support revision to the target pumping rate? A 5-
year period was used to correspond with the GSP review period.

For this example, the MCS results shown in Figure 9 were sorted in terms of ‘wet” and ‘dry’
periods where the cumulative overdraft values after 5 years were sorted from high to low. The
upper and lower 20% portions of the values were then separated for analysis.

The cumulative overdraft for the two sets of recharge values that correspond to initially “wet” or
‘dry’ periods. Here the maximum and minimum values are used to show the range of values for
the two cases in Figure 12. For reference the baseline sustainable pumping case results in an
overdraft of approximately 115,000 AF after 20 years.

Figure 12
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The values were sorted into two sets corresponding to the highest and lowest 20% of recharge after
five years. Shown in the Figure are the full ranges of the two data sets described here as ‘wet” and
‘dry’. Review of the MCS results shows that

The 5700 AF target pumping rate will have a high likelihood of achieving sustainability
after an initial ‘wet’ 5-year period. The lowest recharge rate after 20 years for this data
set leads to an overdraft of approximately 126,000 AF (9% more than the baseline case).

If “‘dry’ conditions occur over the initial 5-year period overdraft will not exceed the
sustainability threshold approximately 40% of the time. However, an initial ‘dry’ period
does not preclude the Borrego Basin from being sustainable after 20 years as 40% of the
time there is sufficient recharge to meet the sustainability threshold.

The MCS indicate that overdraft could range from approximately 60,000 AF to 152,000
AF due to the high level of variability in recharge rates over the 1945 to 2016 model period.
This wide range creates a high level of uncertainty as indicated by the overlap between the
two sets of data.

Having 5 years of observations that demonstrate that ‘dry’ conditions occur does not
substantially improve the MCS outcome of potential overdraft after 20 years. Here the
range of outcomes after 5 “dry’ years is very wide and in years 12 to 14 can result in high
recharge rates that are similar to the ‘wet’ data set. Comparison of the MCS results for all
of the data shown in Figure 9 shows that the threshold is met approximately 45% of the
time versus 40% of the time after 5 years of ‘dry’ conditions.

-
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7.0

BASELINE PUMPING AND MCS SUMMARY

The 5700 AFY pumping target has been evaluated based on water balance calculations for the
Borrego Basin.

Ongoing overdraft can be substantially controlled using the 5700 AFY pumping target.
The water balance calculations include groundwater recharge, groundwater discharge,
pumping, irrigation return flows, and evapotranspiration-related water demand from native
vegetation (groundwater dependent ecosystems). An additional 115,000 AF of overdraft
occurs over a 20-yr period as calculated in this Draft Report. For comparison the amount
of overdraft was 520,000 AF as of 2016 (as reported in Chapters 2 and 3 of the Draft GSP).

Projected overdraft over a 20-year period is greatly affected by variability in recharge rates.
Instead of assuming an average annual recharge rate of 5700 AFY, the recharge rates are
based on the results of the USGS Groundwater model for the period of 1945 to 2016. The
long-term groundwater supply highly depends on ‘wet’ years with high recharge rates;
however, these occur on a decadal scale and may not coincide with the 20-year GSP
planning period.

A clear example of the variability inherent in the recharge values is that the 20-year period
from 1955 to 1974 was one of the “driest” and it immediately preceded one of the ‘wettest’
periods from 1975 to 1994. The average annual recharge rates for these two periods of
‘dry” and ‘wet’ precipitation were 3,975 and 11,907 AFY, respectively.

Accelerated reduction periods, for example 10 to 15 years versus 20 years, can provide
significant and proportional decreases in total overdraft (storage loss) and related water
level decline. Because overdraft occurs cumulatively over the reduction period, the relative
uncertainty associated with the overdraft also increases with time. Thus uncertainty is
reduced with shorter reduction periods and a longer time is available to confirm that
sustainability has been achieved within the 20-year GSP planning period,

Uncertainty associated with the overdraft calculations is dominated by the historical
variability of recharge rates. The other water balance components such as groundwater
demand of native vegetation and irrigation return flows are of lesser importance.
Additional uncertainty is associated with the time required for irrigation return flows to
travel from the land surface to the underlying aquifer, the amount of return flows to
application rates that may actually ever reach the water table, and the potential
contaminants in such return flows.

Overdraft, expressed as the total volume of water that is extracted from the aquifer, can be
generally related to water levels when drawdown occurs within the upper and middle
aquifers given the Sy and K values used in the USGS model. Here the USGS model
predictions for water level decline (USGS Scenario 6) are reviewed for comparison to the
calculated overdraft. Note that the USGS’ scenario does not attain sustainable groundwater
conditions and is not acceptable under SGMA.
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With decreasing water levels water supply wells will necessarily be pumping relatively
more water from the middle and lower aquifers. Because aquifer storage and permeability
decreases with depth well yields are expected to decrease. Water level drawdown at the
wells will also increase in order to extract similar amounts of water compared to wells
screened in the upper aquifer.

Statistically-based ‘what if” Monte Carlo Simulations were used to look at what may be
observed after 5 years of pumping reductions following ‘wet” or ‘dry’ periods. A 5-year
period was used that corresponds to the proposed GSP review cycle. Having 5 years of
additional observations that demonstrate that ‘dry’ conditions occur does not substantially
improve the projection of potential overdraft after 20 years. The percentage of the time
that the simulations showed that percentage of time that sustainability was achieved
decreased from 45% (for all of the data) to 40% after a 5-year “dry’ period, if this period
was used to ‘adjust’ the target sustainable yield amount.

The draft report is limited to assessment of the volume of water associated with ongoing overdraft
and pumping reduction necessary to balance groundwater use with groundwater replenishment by
recharge. While the calculations presented in this report can provide insights towards
quantification of overdraft and related changes in water levels calculations, it cannot replace
ongoing observations and continued efforts to reduce groundwater pumping. Considerations
going forward include:

Are there changes in Water Quality related to overdraft that would necessitate additional
pumping restrictions? The Borrego Basin is a relatively ‘closed’ groundwater system
where minerals and contaminants will accumulate as water is used. The water balance
analyses do not consider or account for changes in water quality related to natural or
anthropogenic sources.

The USGS model includes three layers for the upper, middle, and lower aquifers. Model-
based projections of water level decline do not account for depth-dependent variations that
may occur in the aquifer systems. It also assumes that unconfined conditions occur- should
locally confined aquifer conditions occur more rapid drawdown is expected to occur in
production wells than would be projected by the model.

How to incorporate the effect of decadal recharge events given the 20-year SGMA planning
period? Recharge variability occurs at a time scale greater than 20 years. A clear example
is the two consecutive ‘dry’ and ‘wet’ periods- 1955 to 1974, and 1975 to 1994 as noted in
the summary.
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How much of a ‘miss’ can be allowed during and after the 20-yr GSP planning and
management period? Based on the MCS calculations (Figure 10) if overdraft is allowed
to exceed by 20% (20% above the 114,500 AF mark or 137,400 AF) the MCS calculations
support that the target pumping rate will succeed approximately 70 percent of the time.

The MCS is based on recharge values from the model for the historical period of 1945 to
2016. The analysis assumes that the time series can be projected into the future and that
the statistics (such as the mean and variance) don’t change and can also be projected
forward in time and are described as ‘stationary’. The reasonability of this assumption
must be considered by BWD when managing financial risk. One factor to consider is the
potential for future recharge rates to decrease due to climate change. It is understood that
the GSP will incorporate climate change projections when using the groundwater model to
examine future overdraft conditions.

The uncertainty associated with the magnitude of Irrigation return flows and time required
for water to transit the vadose zone affects the water balance. While recharge variability
is the dominant factor specific to the water balance, and inflow from adjacent watersheds
provides the bulk of the water being recharged, irrigation return flows are a significant
component of the current water balance during ‘dry years’. This has the greatest impact
early in the GSP process as the relative contribution of irrigation flows will decrease over
time as pumping will be required to be reduced on the order of 70% to achieve
sustainability.

Should a factor of safety be applied to the target pumping rate or can revisions to the
pumping rate be adaptively managed during a 20-year GSP period? Or should both be
considered together? Or should a more aggressive reduction schedule be used to reduce
the attainment period?

Of concern is the relatively low resilience of BWD and its SDAC customer base to recover
from miscalculations of initial GSP policy decisions. BWD is a relatively small municipal
water district with limited borrowing capacity and small amount of cash reserves. Failure
to include an adequate factor of safely into starting GSP policies could potentially place
undue financial risk on the BWD and unrecoverable economic risk on its SDAC customer
base. Based on the present analysis, an assumption that adaptive management by making
policy changes every 5-year period, does not assure a means to recover from mistakes in
initial GSP policy decisions based on ‘better’ future data.

-
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Recommendations

e Additional analysis is needed as to the potential financial risk for the BWD and economic
risk to the Borrego community from policy and starting assumptions in the GSP. Among
the considerations include the impact of potential water quality changes and overdraft
impacts on BWD production wells, potentially unexpected cost impacts to BWD, and the
potential impact of costs and water reductions to the severely disadvantaged Borrego
Springs community.

e Additional analysis and contingency planning are needed to determine how adaptive
management will be used during implementation of the GSP to correct or modify initial
policy assumptions, should the ongoing decrease in water levels exceed expectations either
due to exceptionally low rainfall or other unexpected conditions. Among the factors
necessary to implement effective adaptive management practices include sustainability
agency governance, and enforcement, identification of potential funding methods, ongoing
evaluation of pumping and water quality data, and ongoing review of monitoring and water
quality standards.
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8.0 WATER SUPPLY VARIABILITY AND UNCERTAINTY:
WATER QUALITY

A detailed analysis of water quality data was developed to address the question of whether
historical water quality data and ongoing water testing be used to predict future water quality. The
work is included in its entirety as Appendix B, and was included in the Draft GSP as Appendix
D2. The ENSI report is entitled Water Quality Review and Assessment: Borrego Water District
(BWD) Water Supply Wells, dated 12/7/2018.

The 12/7/2018 water quality assessment report expanded on the water quality trend analyses
conducted by Dudek prior to development of the GSP. The spatial variability of water quality
within the Subbasin was organized by Dudek in terms of the Northern, Central, and Southern
Management Areas (NMA, CMA, and SMA). The report also organizes the wells and data by
these management areas.

A multi-parameter analysis of major anion and cation sampling data was conducted for historical
and active BWD wells dating back in some instances to the 1970s. The results showed that
systematic variations in groundwater quality occur within the Subbasin that generally follow pre-
development groundwater conditions. The NMA and CMA waters are similar in nature and can
be viewed from a groundwater perspective as having evolved along flowpaths that go from
recharge areas into the central portion of the basin coincident with the Borrego Sink. The SMA
differs due to having recharge waters from San Felipe Creek that originate from a different
hydrologic regime. The aquifer sediment characteristics are also different.

Historical data, particularly when plotted on tri-linear (Piper) diagrams, reveal how dewatering of
the upper aquifer has led to changes concentrations of naturally-occurring minerals, and show how
overdraft has affected the quality of water. In general, the water that has been extracted from the
upper aquifer system as a result of overdraft was of higher quality (specifically lower TDS and
sulfate) that occurs deeper in the aquifer system.

Relationships among multiple water quality parameters were examined as a means to support trend
analyses for the five primary chemicals of concern (COCs) that include arsenic, total dissolved
solids (TDS), nitrate, sulfate, and fluoride (As, TDS, NO3, SO4, and F). A well-by-well analysis
was performed for each of BWD’s active water supply wells. Currently the wells produce potable
water that meets drinking water standards without the need for treatment.

Inorganic water quality for naturally-occurring minerals (sulfate, TDS, sodium, and chloride)
generally decreases with depth; however, there is a lack of depth-specific sampling data primarily
because the production wells have relatively long screen sections and water samples represent a
mixture of water derived from the wells. Exceptions include short-screened monitoring wells
installed as part of the GSA’s groundwater monitoring program, and limited profiling data from
2013 presented by the DWR (See Figure 10, Appendix B).
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Sulfate in groundwater is increasingly becoming of concern as the upper aquifer system dewaters
due to overdraft. Sulfate is shown in Appendix B to generally correlate with TDS. Electrical
conductivity measurements are commonly used to assess TDS. In this case they can be used as a
field-based monitoring tool for TDS, and in turn support tracking of sulfate. The TDS profiles
presented by DWR (Figure 10 of Appendix B) are examples of electrical conductivity
measurements used to evaluate TDS.

Nitrate in groundwater, as commonly noted in prior water quality studies referenced in Appendix
B, has led to maximum contaminant level (MCL) exceedances and the primary sources of nitrate
in the Subbasin include fertilizers associated with agriculture and turf grasses (golf courses), and
septic systems. Nitrate concentrations are primarily related to land-based activities and do not
correlate with inorganic water quality data. Overall determination of historical impacts and
ongoing susceptibility of the aquifer to nitrate contamination will require review of prior, current,
and future land use placed in a spatial context. Work done by DWR (for example as illustrated in
Figure 11 [Appendix B]) is an example of how land use information can be used. Among the land
use parameters that would go into a nitrate source analysis would the location and types of septic
and sewer systems, current and historical agricultural activities, and current and historical irrigated
turf/golf courses.

Arsenic in groundwater is of high concern because treatment to drinking water standards (MCLS)
is relatively expensive. Arsenic concentrations above MCLs currently occur in groundwater in the
South Management Area, primarily in wells installed for the Ram’s Hill Golf Course. Historically,
during the period of ~2010 to 2014, arsenic concentrations were at or near the MCL in multiple
BWD production wells. Fortunately, the trends have reversed. The potential for MCLS to be
exceeded is of high concern to BWD due to the potential cost of water treatment and/or well
replacement. The MCL was temporarily exceeded in one well, ID1-10. Review of the data shows
that there is a relationship between pH and arsenic where elevated arsenic concentrations occur
under alkaline conditions with pH levels of approximately 8 and greater. Especially noteworthy
is that peak arsenic concentrations can be observed to occur after the peak pH was observed in
multiple wells (ID1-10, ID1-16, Wilcox, and ID1-8). The lag time is approximately 2 to 4 years.
While additional data and observations are required to further assess the connection between
arsenic and pH, this relationship could prove important toward the monitoring and management of
BWD’s water supply.

Overall, work to date has determined that well water quality trends can generally be identified
spatially and with depth. Temporal trends for COCs in BWD production wells have been observed
to be variable, and for example with arsenic, showed temporary increases that are not fully
understood and will require further attention as BWD’s water supply management and cost would
be dramatically impacted by the need for water treatment, should that arise in the future.

Please refer to Appendix B for specific details and recommendations. The report summarizes the
geochemical analysis of 22 historical and current BWD wells as depicted in Figure 7 of the report:
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The table of contents of the 12/7/2018 report follows for reference. Section 1 of the report provides a
summary overview of hydrologic conditions used to support the water quality review and assessment.
The remaining sections present the data analysis as indicated.

1.0 HYDROLOGIC CONDITIONS
1.1 Basin Location and Setting: Contributory Watersheds
1.2 Historical Groundwater Conditions
1.3 Stratigraphy and Aquifer Conceptual Model

2.0 WELLS AND DATA USED IN THIS ANALYSIS

3.0 SUBBASIN-WIDE WATER QUALITY: GENERAL MINERALS, ARSENIC, AND NITRATE
3.1 Spatial Overview (DWR, 2014; Stiff Diagrams)
3.2 General Minerals: Spatial Variability Based on Piper Diagrams
3.2.1 Data Quality Review: General Minerals
3.3 General Minerals: Variations Over Time at Wells, Piper Trilinear Diagrams
3.4 TDS with Depth
3.5 Nitrate
3.5.1 Supporting Information Regarding Nitrate
3.6 Arsenic
3.6.1 Supporting Information Regarding Arsenic
3.7 Correlations Among Water Quality Parameters (Combined Data Assessment)
3.7.1 Water Quality Data Correlations
3.8 General Minerals: Summary of Observations

4.0 COCS AT BWD WATER SUPPLY WELLS
4.1 North Management Area (3 Wells: 1D4-4, 1D4-11, and 1D4-18)
4.2 Central Management Area (5 Wells: ID1-10, ID1-12, ID1-16, ID5-5, and Wilcox)
4.3 South Management Area (1 Well: 1D1-8)

5.0 SUMMARY
5.1 Other Potential COCs
5.2 Recommendations
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9.0 WATER SUPPLY VARIABILITY AND UNCERTAINTY:
BWD WATER PRODUCTION

A detailed analysis of hydrogeologic conditions and groundwater model results was developed to
address the question of how will continued overdraft affect BWD water supply well production.
The ENSI report is entitled Assessment of Water Level Decline, Hydrogeologic Conditions, and
Potential Overdraft Impacts for Active BWD Water Supply Wells, dated 1/7/2019. The work is
included in its entirety as Appendix C.

The 1/7/2019 Report is intended for use as the GSP is implemented as a means of evaluating well
performance relative to the SGMA threshold criteria (see Section 3 of the Draft GSP). For
example, the Draft GSP has established drawdown thresholds for BWD wells based on screen
intervals (see Table 3-4 of the GSP) with the intent to establish a maximum allowable impact in
support of the SGMA sustainability criteria. This is explained in the draft GSP (Section 3.3.1) as
follows:

“The GSP regulations provide that the “minimum threshold for chronic lowering of groundwater
levels shall be the groundwater level indicating a depletion of supply at a given location that may
lead to undesirable results™ (Title 23 CCR Section 354.28(c)(2)).

Chronic lowering of groundwater levels in the Subbasin, as discussed in Section 3.2.1, Chronic
Lowering of Groundwater Levels — Undesirable Results, cause significant and unreasonable
declines if they are sufficient in magnitude to lower the rate of production of pre-existing
groundwater wells below that necessary to meet the minimum required to support the overlying
beneficial use(s), where alternative means of obtaining sufficient groundwater resources are not
technically or financially feasible. In addition, GWEs [ed: groundwater elevations] will be
managed under the minimum thresholds to ensure the several aquifers in the Subbasin are not
depleted in a manner to cause significant and unreasonable impacts to other sustainability
indicators. At the same time, the GSA is mindful that groundwater levels are anticipated to fall
below 2015 levels before they are stabilized by the end of the GSP implementation period. Thus,
the minimum thresholds have been designed with that circumstance in mind.

Maintaining groundwater levels above saturated screen intervals for pre-existing municipal wells
during an anticipated multi-year drought circumstance was selected as the minimum desired
threshold for GWEs that would be protective of beneficial uses in the Subbasin. This minimum
threshold in most cases would also be protective of non-potable irrigation beneficial uses.

Explained as follows, these minimum thresholds are also intended to protect against significant
and unreasonable impacts to groundwater storage volumes, water quality and the beneficial uses
of interconnected surface water.”

ENSI: DRAFT 4-16-2019 41



DECISION MANAGEMENT ANALYSIS (TASK 3: REPORT 1 OF 2)

A key concept going forward is that ongoing overdraft is causing water levels to continue to drop
and affect hydraulic conditions and well operation. In many cases sparse well-specific hydraulic
test data are available, and the model developed to assess basin-wide hydrologic conditions is
being used assess local, well-specific conditions. This gives rise to substantial uncertainty as the
groundwater model is being used to predict future water level decline. The report, included as
Appendix C, was developed as follows:

1) Construct and evaluate hydrographs depicting measured groundwater levels and model
predicted groundwater levels at each well, and examine water level decline trends at

each BWD water supply well. The hydrograph data were provided to ENSI by Dudek as the GSP
was being developed. These data will be updated as part of the GSP process.

Observed groundwater elevations at the nine BWD wells and model-estimated groundwater
elevations calculated as part of the Groundwater Model Update by Dudek are presented in
hydrograph plots (Figures 3 to 12 [Appendix C]). Dudek’s update used the calibrated USGS
model (1945 to 2005) and incorporated additional hydrologic data to extend the model period
through 2016. (Their model update report is included in Appendix D of the Draft GSP).

In the larger perspective the groundwater model generally replicates the overall decrease in water
levels and loss of groundwater from storage that has been and continues to occur in the Subbasin
due to overdraft. Groundwater elevation decline observed at each of the BWD wells has ranged
from 20 to 89 feet for each of the wells. The water level elevation decline rates observed in eight
of the nine wells over the past decade range from 0.6 to 4.5 feet/year based on linear trends fitted
to the water level data (Table 3 of Appendix C). Well ID1-10 is an exception and has exhibited a
rise in groundwater elevation over the past 10 years. Note that ID4-4 is scheduled to be replaced
in 2019.

The differences between the observed and modeled groundwater elevations over time are depicted
for eight of the nine BWD water supply wells (Figure 3, included below). Figure 3, further
described in Appendix C, clearly illustrates how the model calibration process provide a large-
scale statistical fit that results in both over- and under-estimates of water level elevation and that
the differences can vary over time. Future work done in support of the 20-year GSP process will
likely include review and revision of the groundwater model.
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2) Develop lithologic logs for each of the BWD wells as derived from driller’s logs and
available detailed geologic cross-sections and related studies. Use the interpreted logs
to compare local well conditions to the larger-scale hydrogeologic parameters used in
the USGS Model [USGS Model Report, 2015].

Here the driller’s logs are the only available subsurface data for each of the wells. Driller
observation can vary significantly in terms of detail and quality so the logs presented in Appendix
C are based on professional experience and a high level of interpretation was employed, including
the review of underlying hydrogeologic reports.

3) Compare the hydrographs and model-based water level predictions to the lithologic logs
to provide an understanding of well-specific hydrogeologic conditions at BWD’s nine
water supply wells.

Comparison of the observed and model-calculated water level elevations can be used to support
the use of the groundwater model at BWD well locations. The model works to provide a
statistically-based “fit” of observed and predicted water levels and tends to average conditions
across the Subbasin. As a result, while the model provides a Subbasin-wide assessment of
hydrologic conditions, local water level elevations calculated by the model can be higher or lower
than those observed by water level elevations obtained by measurements at the wells. If the water
level elevations calculated by the model are lower than observed, the model is said here to
overestimate water level declines and thus overestimate overdraft. From a BWD management
perspective this means that the use of the model is protectively conservative and allows for a
margin of error. Conversely, if the model-calculated water levels are higher than those observed
at a well the model is said to underestimate water level decline and overdraft. In both cases the
understanding of model behavior can be used to support the localized use of the model.

11 [USGS Model Report, 2015] Faunt, C.C., Stamos, C.L., Flint, L.E., Wright, M.T., Burgess, M.K., Sneed, Michelle,
Brandt, Justin, Martin, Peter, and Coes, A.L., 2015, Hydrogeology, hydrologic effects of development, and
simulation of groundwater flow in the Borrego Valley, San Diego County, California: U.S. Geological Survey
Scientific Investigations Report 2015-5150, 135 p., http://dx.doi.org/10.3133/sir20155150
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4) Use the model aquifer geometry and local hydraulic conductivity values to calculate
aquifer transmissivity, a measure of aquifer productivity, for each BWD well location.
Based on observed water level decline, calculate the change in transmissivity as a function
of aquifer saturation to assess how overdraft will potentially affect BWD water supply
well production.

Figure 22, further explained in Appendix C, depicts the change in transmissivity over time
expressed as a ratio, starting at a value of 1 and decreasing. The annual rate of water level decline
is noted for each well in the chart labels, was assumed constant, and ranges from 0.6 to 4.5 ft/year.
A future water level decline rate of 1.0 ft/year is provisionally assumed for the ID1-10 replacement
well.

Transmissivity is a parameter the is equal to the hydraulic conductivity of the sediment
encountered by the well multiplied by the saturated thickness. As water levels decline due to
overdraft so does the ability of the well to produce water as flow is proportional to the
transmissivity. Wells where large declines in transmissivity occur, such as ID5-5, ID4-18, and
ID1-8, will be the most vulnerable to continued overdraft.

-
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Overdraft will affect all of the wells, with the most significant loss in production occurring in a
subset of the wells when the upper aquifer is dewatered. As water production shifts to the middle
aquifer the well capacities decrease and production rates are expected to generally decrease to
varying degrees as a function of water level.

The table of contents of the 1/7/2019 report follows for reference. Section 1 of the 12/7/2018
report (Appendix B) provide a summary overview of hydrologic conditions.

1.0 WELLS USED IN THIS ANALYSIS
1.1 BWD Well Production and Demand
1.1.1 Future Water Demand

2.0 HYDROGEOLOGIC CONDITIONS AND CONCEPTUAL MODEL
2.1 Aquifer Properties Assigned to the Groundwater Model at BWD Wells
2.2 BWD Water Supply Wells: Water Level Hydrographs
and Observed Long-Term Water Level Decline

3.0 BWD WATER SUPPLY WELLS: INTERPRETED HYDROGEOLOGY FROM
DRILLER’S LOGS

4.0 EFFECT OF CONTINUED OVERDRAFT (LONG-TERM WATER LEVEL DECLINE)
ON AQUIFER CONDITIONS AT BWD WELLS

5.0 SUMMARY
6.0 RECOMMENDATIONS

7.0 REFERENCES

-
ENSI: DRAFT 4-16-2019 46



DECISION MANAGEMENT ANALYSIS (TASK 3: REPORT 1 OF 2)

10.0 SUMMARY

Three aspects of the effect of chronic overdraft are reviewed and assessed in this Report:

e Uncertainty associated with the long-term aquifer water balance (water budget) due to
decadal variability of groundwater recharge. This variability occurs on a time-scale longer
than the 20-year GSP compliance period. Sections 3, 4, and 5 present an overview analysis
of the aquifer water balance components. The goal of SGMA is to attain a sustainable
water supply condition where groundwater used is replaced by recharge. Monte Carlo
simulations (Section 6) were developed based on water balance components determined
by the groundwater model that are being used in the GSP to support minimum thresholds
for groundwater elevation. As noted in the Draft GSP (page 3-21) “[T]he minimum
threshold is based on the estimated degree of groundwater level decline that would occur
in each indicator well if the 20" percentile scenario for groundwater recharge were to be
realized.”

e Changes in groundwater quality (Appendix B) have occurred and will continue to occur
as a result of chronic overdraft. A multi-parameter analysis of water quality data was
conducted for 22 wells located across the Subbasin. Sulfate, nitrate, and arsenic are the
primary chemicals of concern specific to drinking water. Overdraft has affected water
quality, particularly where the upper aquifer system has been extensively or completely
dewatered. Groundwater quality decreases with depth and distance away from recharge
areas where surface waters enter the Subbasin. The lack of depth-specific data represents
a significant data gap and source of uncertainty; however, existing data clearly establish
the relationship between overdraft and water quality.

e Decreases well productivity have been and will continue to be associated with dewatering
of the most prolific portion of the aquifer system. Further well yields are expected to
decrease with time due to decreasing transmissivity (relative rate of inflow) with depth.
Appendix C provides an assessment based on the aquifer characteristic included in the
groundwater model together with a hydrogeologic interpretation of driller’s well logs. A
review of the impact of overdraft and comparison of model-predicted and observed water
levels was conducted for BWD water supply wells that can be used to guide future GSP
work.

The GSP provides for a maximum 20-year time frame for the ~75% water use reductions to be
accomplished and additional overdraft will occur that has the potential to adversely affect the
groundwater supply. An overall framework for the water supply management process has been
developed that will revised and updated as the actions outlined in the GSP are implemented. Going
forward, the information and analyses included in this Report provide tools and a methodology
framework to allow the Borrego Water District (BWD) and others to look at potential water supply
situations that may directly impact groundwater users in Borrego Springs, assess the probability
of the water supply situations occurring, and make decisions accordingly.
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EXHIBIT A
WORK PLAN

Project Title: San Diego County GSP Development (Project)

Project Description: The Grantee’s Project shall: 1) identify vulnerabilities and potential impacts from the
GSP process on the SDAC in Borrego Valley; 2) assess programmatic level environmental impacts from
implementation actions identified in the GSP; and 3) prepare a GSP. Although, the Project will cover the entire
Borrego Valley Groundwater Basin (BVGB), the focus will be the Borrego Springs Subbasin (Subbasin) rather
than the Ocotillo Wells Subbasin since the latter is not overdrafted and minimally developed.

Component 1: Grant Administration

Category (a): Grant Management, Invoicing, and Reporting

Manage and administer the Project. Prepare and submit invoices to DWR, track progress and schedule, and
manage contracts and budgets associated with the Grant Agreement. Administer and track contracts with
consultants or other agencies that are necessary to complete tasks in the Work Plan and compile the required
invoice back-up information. Conduct administrative responsibilities associated with the Project such as
coordinating with partnering agencies and managing consultants/contractors including coordination of
conference calls/meetings as needed.

Compile quarterly Progress Reports and invoices for submittal to DWR. Progress Reports will be prepared in
accordance with Exhibit F. Invoices will include backup documentation. For each component, backup
documentation will be collected and organized by category, along with an Excel compatible summary
document detailing the contents of the backup documentation.

Prepare draft Component Completion Reports for Components 2 and 3 and submit to DWR for the Project
Manager’'s comment and review no later than 90 days after work completion. Prepare a draft Grant Completion
Report and submit to DWR for the Project Manager's comment and review no later than 90 days after work
completion. Prepare the final Component Completion Reports and Grant Completion Report addressing the
Project Manager’'s comments and submit to DWR in accordance with the provisions of Exhibit F.

Deliverables:

e Environmental Information Form (EIF)
Progress Reports
Invoices and associated backup documentation
Final Component 2 and 3 Grant Completion Reports
Final Grant Completion Report

Component 2: Borrego Valley SDAC Impact Assessment/Environmental Planning

Provide support for the GSP and projects in the Subbasin by identifying vulnerabilities and potential impacts
from the GSP process on water supply, accessibility, and usage, as well as assessing environmental,
economic, cost, governance, and infrastructure concerns. The deliverables produced support the GSA’s work
by providing reference materials that will aid GSP planning and implementation outreach and decision-making
efforts.

Category (a): Planning/Environmental Documentation

Task 1. SDAC Engagement

Establish community characteristics baseline data on SDAC rate payers and the economic structure of Borrego
Valley and provide an overview of GSP planning activities to date and an update on engagement efforts.
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Deliverables:
e Summary Report: Community Characteristics
e Summary Report: SDAC Engagement
e Summary of activities included in Progress Report(s)

Task 2: SDAC Impact/Vulnerability Analysis

Understand implications that the implementation of SGMA will have on the SDAC including impacts based on
potential water reduction scenarios by analyzing baseline data and identifying the primary vulnerabilities of the
SDACs within each subarea.

Deliverables:
e Summary Report: Baseline Water Use
e Summary Report: Water Supply Impact/SDAC Vulnerability/ SGMA Impacts Analysis

Task 3: Decision Management Analysis

Develop tools to allow the Borrego Water District (BWD) to look at potential water supply situations that may
directly impact groundwater users in Borrego Springs, assess the probability of the water supply situations
occurring, and make decisions accordingly. Assess the potential range of outcomes of the groundwater
extraction restrictions that will allow the BWD to look at water supply situations, such as the potential need for
water treatment, or loss of individual supply wells due to ongoing groundwater overdraft and be able to assess
its probability of occurring. Assessment of the potential range of outcomes of the groundwater extraction
restrictions using Monte Carlo simulation methods and alike. Analyses will be performed of the potential
impacts of various water reduction scenarios on the SDAC, rate payers, and BWD infrastructure. A larger scale
impact assessment (SGMA/Environmental/Societal/Government Impacts) will be developed that examines
community-wide socioeconomic impacts and changes that will result from the GSP.

Deliverables:
e Summary Report: Water Supply Uncertainties
Summary Report: Monte Carlo simulation model
Summary Report: Cost and Rate Structure Uncertainty and Impact Analysis
Summary Report: SGMA/Environmental/Societal/Government Impacts

Task 4: Well Metering
Refine groundwater extraction data, particularly for agricultural use, that is being pumped within the Subbasin.
Well meters will be installed on non-de minimis production wells within the Subbasin of the BVGB.

Deliverables:
e Meter Installation and Calibration Report

Task 5: Water Vulnerability/New Well Site Feasibility Study

Assess water supply vulnerability and determine a new well site to provide potable water to the SDAC in
Borrego Springs via the BWD. Once alternative well locations are identified and prioritized, a test well will be
drilled to identify geologic and hydrogeologic conditions of the selected location including lithology and
borehole geophysics. The test well will be drilled to the depth of optimal supply quantity expected (possibly up
to 1,000 feet) and evaluated for production capacity, aquifer properties, and water quality parameters. Upon
completion of the evaluation, the test well may be utilized as a production well for BWD, if appropriate.
Complete environmental review pursuant to CEQA and procure necessary permits as set forth in Paragraphs
14 and D.7 of this Agreement.

Deliverables:
¢ Summary Report: Well Ranking System
e Summary Report: Updates on WaterCAD hydraulic modeling files
e Well Installation Report
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¢ Monitoring Plan for the newly installed well
e EIF, all necessary California Environmental Quality Act (CEQA) documents, permits, and access
agreements to construct test well as applicable

Category (b): Environmental Planning

Prepare the appropriate CEQA analysis and programmatic documentation, anticipated to be an EIR, for the
tasks identified in the GSP that will aid GSP planning. No costs to be reimbursed with grant funds for
Component 2, Category (b) may be incurred prior to the adoption of the GSP by the GSA.

Task 6. Project Description, Initial Study, Notice of Preparation, and Scoping

Prepare a project description, which forms the basis of analysis of potential impacts in the EIR. The Notice of
Preparation (NOP) will be prepared consistent with CEQA Guidelines and include a completed Initial Study
checklist attached to the NOP.

Deliverables:
e Project Description
e Initial Study and NOP

Task 7. Draft EIR, Notice of Availability, and Notice of Completion

Prepare a Draft EIR, Notice of Availability, and Notice of Completion. The EIR will focus on the issues that are
identified to have potentially significant impacts in the Initial Study. The EIR will include all contents required by
County requirements, the CEQA statute, and State CEQA Guidelines.

Deliverables:
e Draft EIR
e Notice of Availability
e Notice of Completion

Task 8. Final EIR

Review and respond to comments received on the Draft EIR. This task will also include preparation of CEQA
Findings of Fact (Finding), Mitigation Monitoring and Reporting Program (MMRP), Notice of Determination
(NOD) and, if necessary, a Statement of Overriding Considerations (SOC).

Deliverables:
e Final EIR
CEQA Findings
Mitigation Monitoring and Reporting Program
Notice of Determination
Statement of Overriding Considerations (if necessary)

Environmental Information Form for subsequent implementation actions identified in an adopted
GSP

Component 3: Borrego Valley GSP Development

Category (a): Planning Activities

Task 1: Advisory Committee Meetings and Public Hearings

Participate in advisory committee meetings throughout GSP development and attend public hearings at key
milestones in the process.

Deliverables:
e Summary of activities and meetings included in Progress Report(s)
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Task 2: GSA Coordination Meetings
Coordinate GSA activities with consultants and partner agencies to develop GSP components and collaborate
on appropriate projects and management actions to achieve sustainability within the Subbasin.

Deliverables:
e Summary of activities and meetings included in Progress Report(s)

Category (b): GSP Development

Task 3: Data Management System, Data Collection and Analysis

Develop a data management system (DMS) that can store information to support development and
implementation of the GSP, as well as continued monitoring of the Subbasin and sustainability tracking.
Conduct semi-annual water level monitoring and groundwater quality sampling of wells located in areas where
pumping and water-level decline are greatest.

Deliverables:
e Summary of the DMS

Task 4. GSP Development
Prepare a GSP for the BVGB that meets SGMA regulations and DWR requirements. Provide summaries of
GSP development activities within the Progress Reports. The GSP will include, at a minimum, the sections
outlined below:
1. Administrative Information
Prepare the Introduction section of the GSP. Components of this task includes defining the
Purpose of GSP, establishing Sustainability Goal, providing Agency Information, and discussing
GSP Organization.

2. Plan Area and Basin Setting
Identify the geographic area covered by GSP and develop a description of the area. Evaluate
the existing monitoring network and providing recommendations on expanding the network and
developing an ongoing monitoring program to include water level monitoring and water quality
sampling throughout the GSP implementation phase.

3. Water Budget and Hydrogeologic Model
Develop a water budget and create a hydrogeologic conceptual model to be included in the
GSP. Update the United States Geological Survey Numerical Model for the basin.

4. Sustainable Management Criteria
Prepare the Sustainable Management Criteria section of the GSP. Components of this task
include establishing a Sustainability Goal, defining Undesirable Results, determining Minimum
Thresholds, establishing Measurable Objectives, and preparing a section on Monitoring
Network.

5. Project and Management Actions to Achieve Sustainability Goal
Prepare the Projects and Management Actions to achieve the identified Sustainability Goal and
interim goals. Projects and management actions will be identified and Project Descriptions will
be provided.

6. Plan Implementation
Prepare the Plan Implementation section of the GSP. Components of this task include the
Estimate of GSP Implementation Costs, Schedule for Implementation, Annual Reporting, and
Periodic Evaluations.

7. Einal GSP
Review public comments, drafting responses to public comments, and finalizing the GSP.
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Deliverables:

e Summaries of activities included as attachments in the Progress Reports
e Final GSP
e Proof of final GSP submittal to DWR

Task 5: Well Permitting
Perform adequate revisions to the County’s well permitting process for Borrego Valley.

Deliverables:
e Revised Well Permitting Requirements
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Water Quality Review and Assessment:

Borrego Water District (BWD) Water Supply Wells.
ENSI Draft dated 12/7/2018

(Included as Appendix D2 of the Draft GSP)




ENVIRONMENTAL NAVIGATION SERVICES, INC.

December 7, 2018

Mr. Geoff Poole

General Manager, Borrego Water District
806 Palm Canyon Drive,

Borrego Springs, CA 92004

RE: Water Quality Review and Assessment:
Borrego Water District (BWD) Water Supply Wells

Dear Geoff,

The following draft Report was produced under our existing contract to provide
technical support to BWD for to the Borrego Valley Groundwater Basin
Groundwater Sustainability Plan Proposition 1 Grant Project. It addresses
portions of Tasks 2.1 and 2.2, and will support Tasks 3.1 and 3.2 specific to water
quality changes related to groundwater overdraft.

Subsequent analyses are in process that will build from this Report to examine the
effect of overdraft on BWD’s long-term water supply.

Thank you for your time and attention.

Sincerely,

Jay W. Jones
CA PG#4106
Environmental Navigation Services Inc.

C___________________________________________________________________________________|
POB 231026, ENCINITAS, CA 92023-1026 1



WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

WATER QUALITY REVIEW AND ASSESSMENT:
BORREGO WATER DISTRICT (BWD) WATER SUPPLY WELLS

OVERVIEW

The purpose of this Report is to review water quality data for active Borrego Water District
(BWD) water supply production wells to

1) Provide an overview of water quality conditions among the wells and assess spatial
variations;

2) Examine how water quality has changed over time due to overdraft;

3) Evaluate the potential relationships among multiple water quality parameters as a
means to support trend analyses for the five primary chemicals of concern (COCs) that
include arsenic, total dissolved solids (TDS), nitrate, sulfate, and fluoride (As, TDS, NO3,
S04, and F);

4) Determine how well water quality trends may (or may not) be able to be identified
among BWD water supply wells; and,

The Borrego Springs Subbasin (Subbasin) of the Borrego Valley Groundwater Basin is in a state
of critical overdraft and subject to the Sustainable Groundwater Management Act (SGMA). As
defined under SGMA? “A basin is subject to critical overdraft when continuation of present
water management practices would probably result in significant adverse overdraft-related
environmental, social, or economic impacts.”

Pursuant to SGMA a Groundwater Sustainability Plan (GSP) is currently under development for
the Subbasin. This work updates and extends beyond prior work done by Dudek to assess
water quality trends for BWD wells as described in the Draft Borrego Springs Subbasin
Groundwater Quality Risk Assessment presented to the BWD Board on 6/28/2017.2

The analyses included herein will be used in subsequent ENSI reports to examine potential BWD
water supply impacts and costs associated with current and future water quality conditions.

! See: https://water.ca.gov/Programs/Groundwater-Management/Bulletin-118/Critically-Overdrafted-Basins
2 The data used in the Report were located and compiled by Dudek staff as part of the GSP preparation process.
The analyses presented in this Report would not have been possible without their support.
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Preparation of the GSP is underway and it is understood that the draft GSP will be available for
public review by January 20193. The GSP will include a range of potential options for Projects
and Managements Actions (PMAs), including PMAs to address water quality and water quality
optimization. Among the direct impacts of degraded groundwater quality to BWD include:

e Need for Water Treatment to achieve drinking water standards (on a per well basis)

e Impact of water quality on the choice and design of replacement wells at existing well
locations

e Potential need for Intra-Subbasin Transfer of Potable water from new or existing wells
due to degraded water quality due to natural or anthropogenic sources

Groundwater quality data also have a role in the assessment of potential water management
options that include but are not limited to:

e Options for Enhanced Natural Recharge (understood to be limited)*
e Artificial Recharge using Treated Wastewater

Of primary concern to BWD is the ability of historical data combined with ongoing water quality
monitoring program to assess water quality trends. The data are needed to support
management of their water system, for example to assess the probability of MCL (maximum
contaminant level) exceedances and to plan for water treatment, if needed.

3 The GSP is being developed by the Groundwater Sustainability Agency (GSA) that consists of the County of San
Diego and the Borrego Water District. See overview at: https://www.sandiegocounty.gov/pds/SGMA.html

41t is understood that that recharge basins within the floodplains where much of Borrego Springs’ residential
population is located are likely not permittable due to County Flood Control Management concerns. Similarly
managed artificial recharge areas located along mountain fronts within or nearby to the Anza Borrego State Park
are also not likely permittable given their potential impact on the State Park.
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This report includes the following sections:

1.0

2.0

3.0

4.0

5.0

HYDROLOGIC CONDITIONS

1.1 Basin Location and Setting: Contributory Watersheds
1.2 Historical Groundwater Conditions

1.3 Stratigraphy and Aquifer Conceptual Model

WELLS AND DATA USED IN THIS ANALYSIS

SUBBASIN-WIDE WATER QUALITY: GENERAL MINERALS, ARSENIC, AND NITRATE
3.1 Spatial Overview (DWR, 2014; Stiff Diagrams)
3.2 General Minerals: Spatial Variability Based on Piper Diagrams
3.2.1 Data Quality Review: General Minerals
33 General Minerals: Variations Over Time at Wells, Piper Trilinear Diagrams
3.4  TDS with Depth
3.5 Nitrate
3.5.1 Supporting Information Regarding Nitrate
3.6 Arsenic
3.6.1 Supporting Information Regarding Arsenic
3.7 Correlations Among Water Quality Parameters (Combined Data Assessment)
3.7.1 Water Quality Data Correlations
3.8 General Minerals: Summary of Observations

COCS AT BWD WATER SUPPLY WELLS

4.1 North Management Area (3 Wells: ID4-4, ID4-11, and 1D4-18)

4.2 Central Management Area (5 Wells: ID1-10, ID1-12, ID1-16, ID5-5, and Wilcox)
4.3 South Management Area (1 Well: ID1-8)

SUMMARY
5.1 Other Potential COCs
5.2 Recommendations

Appendix A
Appendix B

-
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WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

1.0 HYDROLOGIC CONDITIONS

A brief summary of the hydrologic conditions of the Subbasin is provided here to support
review of the water chemistry data. Included is a description of groundwater recharge, pre-
and post-development groundwater levels, and aquifer conditions. Many of the figures and
much of the discussion included in this section was derived from the USGS Model Report
prepared in 2015 entitled Hydrogeology, hydrologic effects of development, and simulation of
groundwater flow in the Borrego Valley, San Diego County, California: U.S. Geological Survey
Scientific Investigations Report 2015-5150°. For reference the simulation of groundwater flow
refers to the use of a numerical model (in this case the USGS Modflow Model as described in
the 2015 report) to examine the groundwater levels, recharge, and overall hydrologic
conditions for the period of 1945 to 2010. The GSP contains additional detailed hydrologic
information, and updates the USGS modeling work.

1.1 Basin Location and Setting: Contributory Watersheds

The Borrego Springs Subbasin (Subbasin) of the Borrego Valley Groundwater Basin is located at
the western-most extent of the Sonoran Desert. The primary source of water to the Subbasin is
surface water (storm water and ephemeral stream flow) that flows into the valley from
adjacent mountain watersheds and infiltrates within the valley. The contributory watersheds
are approximately 400 square miles (mi?) and much larger in area than the approximately 98mi?
Subbasin as illustrated in Figure 1.

Direct recharge by rainfall within the valley is very low compared to surface water inflows as
the annual rainfall averages 5.8 inches per year (in/yr.) [USGS Model Report, page 43]. Stream
and flood flows from the adjacent watersheds provide the bulk of the water that enters the
Subbasin.

5 Referenced herein as the “USGS Model Report”: Faunt, C.C., Stamos, C.L., Flint, L.E., Wright, M.T., Burgess, M.K.,
Sneed, Michelle, Brandt, Justin, Martin, Peter, and Coes, A.L., 2015, Hydrogeology, hydrologic effects of
development, and simulation of groundwater flow in the Borrego Valley, San Diego County, California: U.S.
Geological Survey Scientific Investigations Report 2015-5150, 135 p.

See: http://dx.doi.org/10.3133/sir20155150
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FIGURE 1 (from USGS Model Report)

Note: The Subbasin lies within the area defined by alluvium. The tributary watersheds (e.g.
that support Coyote Creek, Borrego Palm Creek, and San Felipe Creek) are outside of the

Subbasin.

-
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WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

1.2 Historical Groundwater Conditions

The Subbasin receives recharge waters from the adjacent watersheds that include Coyote
Creek, watersheds along the northwestern edge of the valley such as Borrego Palm Canyon, and
San Felipe Creek that enters the south side of the valley (Figure 1).

Two water level maps from the USGS Model Report are included in Figures 2A and 2B that
depict pre- and post- development water levels (1945 and 2010). In both cases the Subbasin
can be generally described as “closed” where surface water flows typically do not discharge
from the valley but instead, if sufficient flows occur, terminate at the Borrego Sink.

Prior to development (Figure 2A) groundwater flow within the northern and central portions of
the valley can generally be described as moving from northwest to southeast towards the
Borrego Sink. Flow in the southern portion of the Subbasin is directed northeast towards the
Borrego Sink. Pumping since 1945 has lowered groundwater levels and led the development of
significant depressions of the water table associated with ‘pumping centers’ (see Figure 2B).
From a groundwater perspective the overall flow patterns in the northern and central areas of
the valley have changed from a roughly uniform flow (generally towards the Borrego Sink) to a
condition where groundwater flow is reversed in some areas and now flows toward the
pumping centers. The rate of pumping has greatly exceeded groundwater recharge rates and
water levels have dropped well over 100 feet in some areas. Because the current rate of
groundwater use continues to cause significant water level decline and loss of water from
subsurface storage the Subbasin is now classified as being in critical overdraft.

Further description of historical and current groundwater conditions is included in the GSP.
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FIGURE 2A (from USGS Model Report)

Note: The arrows indicating groundwater flow are roughly coincident with intermittent
surface water channels (dashed blue lines) that enter from adjacent watersheds and flow

towards the Borrego Sink.

-
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FIGURE 2B (from USGS Model Report)

NOTE: Hachured areas show the two major pumping centers in the Subbasin. The influence
of northern pumping center has caused groundwater to reverse flow direction (see arrow at
well 10S/6E-21A1). The central pumping center captures groundwater that was previously
flowing south and southeastward towards the Borrego Sink.

-
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1.3 Stratigraphy and Aquifer Conceptual Model

The current conceptual model for the aquifer system as incorporated in the USGS Model is that
it consists of three unconfined aquifers named the upper, middle and lower aquifers. The
upper and middle aquifers are the primary sources of water currently and are typically
comprised of unconsolidated sediments. However, with time, the upper aquifer has become or
is expected to become dewatered and the lower aquifer will become a more important source
of water as overdraft continues.

The lower aquifer sediments become consolidated with depth and have been subject to folding
and faulting. The lower aquifer provides water supply for some pumpers, especially in the
southern area of the Subbasin. Figure 3 (Figure 7 of the USGS Model Report) depicts the
Borrego Valley Groundwater Basin as described by Moyle, 1982.6 Additional work has been
done by Mitten et al (1989),” and by Netto (2001).8 Of these, Netto (2001) provides the most
detailed analysis of basin stratigraphy based on well log review and interpretation. Review of
their work supports that locally confined aquifer conditions are expected to occur.

In brief there are a number of geologic features relevant to groundwater conditions and water
quality:

e The Subbasin, as exemplified by the flow of water and sediment toward the current-day
Borrego Sink, has historically been the locus of sediment deposition. Sedimentation
initially occurred in a marine environment (with sediment sources located to the east)
and transitioned to terrestrial environments as seen today.’

e The Borrego Sink, similar to dry lake beds that occur in the desert, is a location where
water evaporates and minerals will accumulate and can form evaporite deposits.
Historically similar conditions occurred as sediments were deposited. Thus, the middle
and upper aquifers have the potential to include evaporite deposits that can re-dissolve
and lead to elevated concentrations of sulfates and carbonates that result in
corresponding increase in TDS.

6 Moyle, W. R., 1982, Water resources of Borrego Valley and vicinity, California; Phase 1, Definition of geologic and
hydrologic characteristics of basin: U.S. Geological Survey Open-File Report 82—855, 39 p.

7 Mitten, H.T., Lines, G.C., Berenbrock, Charles., and Durbin, T.J., 1988, Water resources of Borrego Valley and
vicinity, California, San Diego County, California; Phase 2, Development of a groundwater flow model: U.S.
Geological Survey Water-Resources Investigation Report 87-4199, 27 p.

8 Netto, S.P., 2001, Water Resources of Borrego Valley San Diego County, California: Master’s Thesis, San Diego
State University, 143 p.

9See GSP. For general reference see: Dorsey, R.J., 2005. Stratigraphy, Tectonics, and Basin Evolution in the Anza-
Borrego Desert Region. In "Fossil Treasures of the Anza-Borrego Desert", George T. Jefferson and Lowell Lindsay,
editors, Sunbelt Publications, San Diego California, 2006
https://pages.uoregon.edu/rdorsey/Downloads/DorseyChaperNov05.pdf

-
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WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

Structural features such as the Coyote Creek Fault, the Desert Lodge anticline, and the
effect of basement uplift and exposure of lower aquifer sediments along the
southeastern portion of the Subbasin (cross-section A-A’ in Figure 3) limit groundwater
flow within and out of the basin. The Coyote Creek Fault is assumed to be a ‘no flow’
boundary condition in the USGS Groundwater Model and as such serves to contain
groundwater within the basin and direct flow to the southeast towards the Borrego
Sink. The current-day topography combined with the geologic structure creates a
‘closed’ groundwater condition where ongoing evaporation of water will lead to the
long-term accumulation of minerals (often referred to as ‘salts’) in soil and
groundwater.

While the lower aquifer is quite deep and contains a significant volume of groundwater,
the sediments have less storage capacity than the upper and middle aquifers as
guantified in the USGS Model by lower specific storage and specific yield. The lower
aquifer is also expected to have poor water quality with depth.

Waters that flow into the Subbasin from the adjacent watersheds will have varying
chemistry depending on the geologic and hydrologic conditions encountered in the
watersheds. For example, water that flows in Borrego Palm Creek from nearby
crystalline rock of the San Ysidro Mountains (see Figure 1) will be different than the
waters of San Felipe Creek that drain from an alluvial desert valley and more likely to
accumulate dissolved minerals.

Please refer to the GSP for additional details.

-
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FIGURE 3
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FIGURE 3, continued
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FIGURE 3, continued

ENSI: DRAFT 12/7/2018 13



WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

2.0 WELLS AND DATA USED IN THIS ANALYSIS

A total of 23 wells were included in this water quality analysis. Of these eight are active BWD
supply wells and a ninth is used for emergency supply. The data for the wells were compiled
and tabulated by Dudek staff as part of the GSP preparation process.

It is important to note that the wells were typically completed with long screened sections and
can be open to flow from the upper, middle, and/or lower aquifers depending on the well
construction, current groundwater levels, and well hydraulics. As a result, the data were not
segregated by aquifer or depth.

Table 1A lists the active BWD wells and indicates the time periods when general minerals data
were obtained. The wells have been segregated into three management areas (North, Central,
and South) as established in prior work by Dudek.

-
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WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

TABLE 1A: BWD Water Supply Wells

GSA Static | P aw
Plot|  area |WellName | GWM |vearinst.| gom | W' | Down [gomyse++=| P13NE | Well | pling Period
ID ea |WellName earinst. &p Level | Jown |&p Eff.**** |Depth (ft)| T e
Well (ft)
(ft)
start end
4 | North |ID4-4%* Yes |1979**| 365 [205.4| 63.5 6 71 802 [1954**| 2017
5 ID4-11 Yes 1995 | 620 |223.2| 5.8 107 73 770 1995 | 2017
2 ID4-18* Yes 1982 130 |311.2| 7.6 17 50 570 1984 | 2017

14 | Central {ID1-10* | Yes | 1972 | 317 |213.9| 11.5 28 54 392 1972 | 2017

9 ID1-12 No | 1984 | 890 |145.5| 10.4 86 72 580 1988 | 2018
12 ID1-16 Yes | 1989 | 848 |230.9| 24.3 35 71 550 1993 | 2016
8 ID5-5 Yes | 2000 | 542 |182.1| 16.1 34 62 700 2004 | 2016
13 Wilcox Yes | 1981 | 205 |305.2| 5.8 35 NA 502 2000 | 2017
15| South (ID1-8 Yes | 1972 | 448 | 71.2 | 47.7 9 51 830 1972 | 2018

Notes: Data from 2018 Pump Check Results (in Dudek New Wellsite Feasibility Report, in process)
*, wells being considered for replacement (3)
** |D4-4 was redrilled in 1979.
*** opm/ft calculated from Pump Check data
**%% Plant Efficiency from Pump Check, in percent. Values less than 60% are viewed to be of concern.

The ‘plot ID’ listed in Tables 1A and 1B supports the map-based location of the wells and
roughly proceeds from north to south.

-
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TABLE 1B

Water Quality: 2Q 2018 |MCL as indicated)
ey . —
S B |3|®
| = & | E - | E| =
AREHEEEHE
gﬂ E s |5« E S g Well Name
L1 ® |z2|83|T|&8|u| e
o 5 0| o 2| <
8| 2 | £|B z| 2
o gpm | TD(msl) |YearInst. notes anion/cation trend overtime (see Piper Diagram)
3 | North| . <2 |ID4-3 IA | no data last tested 2007 |Percent Sulfate Increased, may be stable; Calcium has been variable
a ves |330]0.16] 0.5 [ 110] 2.2 |iDa-a A*| 365 204 1979 |{redrilled 1979) |Fairly stable (new well),
1 . 0 |ID4-7/ Anzai#d 1A | no data last tested 1983 |Percent Sulfate Increased (1973 to 1983)
5 yes | 380 |0.23|0.56| 90 | 1.2]|1D4-11 A 620 -156 1995 Fairly stable
2 yes | 630 | 0.87|0.54| 270 | <1.2(I1D4-18 A* 130 -121 1982 Percent Sulfate Increasing
14 |Central| yes | 340 |0.48| 1.3 | 67 | 2.8 |ID1-10 A* 317 -203 1972 Variable over time, no clear trend
9 yes | 300 (0.35|0.34| 95 | 2.5 [ID1-12 A 890 -48 1984 Fairly stable
12 yes 300|044 1 | 58 | 2.0 [ID1-16 A 848 A0 1989 Fairly stable
7A <3 |ID4-1 1A | no data last tested 1980 |Becoming more Calcium dominant (last gen min data 1980}
10 2.3 |ID4-2 1A | no data last tested 2010 |Large change in 2010 (dec Sodium), no recent data to assess trend
7 2 |ID4-5 IA | no data last tested 1994 |Limited datato assesstrend
11 . <2 |1D4-10 1A 697 200 1989 |last tested 2012 |Fairly stable
8 yes | 330| 0.8 |0.39| 100| 2.1 |ID5-5 A 542 -124 2000 Percent Sulfate Increased (2001 to 2013), may now be stable
6 . 6.4 |Cocopah A | 1166 -393 2005 |last tested 2013 |Limited datato assesstrend
13 yes | 230 |0.64|1.00 19 | 3.8 |Wilcox (A)| 205 198 1981 Increasing bicarbonate, decreasing Calcium
20 | South | yes |1600|0.18|0.76| 700 | <1.2|ID1-1 1A 200 -75 1972 Major changes1972to 2017: Increasing sulfate and Calcium; dec bicarbonate
21 yes | 320|0.49| 29 | 36 | 5.5 |ID1-2 1A 200 -157 1972 Major changes1972to 2017: Increasing bicarbonate
15 yes | 490|062 16| 8 | 4 |ID1-8 A 448 -335 1972 Increasing Sulfate and Chloride, Increasing Calcium
22 yes | 830 |0.56| 0.5 | 350 | 15 |Jack Crosby (A) 10 194 2004 Limited datato assesstrend
- yes | 640 (0.37| 20 | 100 | 2.5 [WWTP mw| mw 404 2009 Gen min data failed QA/ not assessed
16 yes|nm |nm |nm | nm | 15 |[RH-3 (2017 data)| A 230 -323 2014 Limited datato assesstrend
17 yes |400| 1 |0.49| 110| 6.3 |RH-4 A 260 -147 2014 Limited datato assesstrend
18 yes |480| 1.3 | 3.6 | 100| 15 |RH-5 A 350 -169 2015 Increasing Bicarbonate
19 yes|330| 1.2 | 33| 31 | 13 |RH-6 A 350 -312 2015 Limited datato assesstrend
- yes | 450|051 1.2 | 76 | 2.8 (MW-3 mw| mw 197 2005 Limited datato assesstrend
¥ exceedsthe MCL | A* |active BWD Production Well, * indicateswells cuurently slate for replacement due to condition
note: Secondary MCLs apply to TDS and Sulfate | A |active non-BWD Production Well
Reccomended and maximum values | IA |Inactive BWD Well
are listed for TDS and Sulfate |mw|Monitoring Well

 —————————————————————————————————————————
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WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

Figure 4 shows the well locations and names used in this Report. Review of Figure 4 shows that
the well locations are spatially biased along the western portion of the valley and the Subbasin.
This is because the BWD wells are located in populated areas within their historical service
areas (or Improvement Districts [ID] as indicated by the well names).

The analytical data used in the Report were located and compiled by Dudek staff from multiple
sources as part of the GSP preparation process. The data base used here is from July 2018- the
GSP data base is updated and revised on an ongoing basis. This Report focuses on:

e Chemicals of Concern (COCs) that include arsenic, TDS, nitrate, sulfate, and fluoride (As,
TDS, NO3, SO4, and F).

e General Minerals: comprised of four cations- calcium (Ca*?), sodium (Na*), magnesium
(Mg*?), and potassium (K*); and four anions- sulfate (SO42 [also a COC]), chloride (CI),
carbonate (CO372) and bicarbonate (HCO3).

e Hardness and pH.

The overall intent of this Report is to assess the use of multiple water quality parameters to
examine how the primary COCs at BWD wells vary over time and to examine the likelihood that
drinking water quality criteria will be exceeded. Of primary concern are arsenic and nitrate.
Sulfate is also of concern.

Other COCs not examined in this Report include pesticides, herbicides, naturally-occurring
radionuclides, and unregulated contaminants for which monitoring is required. Per State Law
the Borrego Water District tests their water supply wells in accordance with California Code of
Regulations Title 22 for a wide variety of potential contaminants because they operate a
publicly-regulated water system. For additional information refer to their Consumer
Confidence Report (CCR, available at http://www.bvgsp.org/sgma-blank.html).
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FIGURE 4
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WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

3.0 SUBBASIN-WIDE WATER QUALITY:
GENERAL MINERALS, ARSENIC, AND NITRATE

The term “general minerals” is a descriptor that includes the eight anions and cations that
typically comprise most of the minerals, by mass, dissolved in groundwater. Anions are
negatively charged and cations are positively charged. The eight dominant ions include four
cations- calcium (Ca*?), sodium (Na*), magnesium (Mg*?), and potassium (K*); and four anions-
sulfate (S0472), chloride (Cl), carbonate (CO32) and bicarbonate (HCO3"). Of these, sulfate is a
COC. TDS is also a COC and represents the sum all of the anions and cations in solution.

Table 2. Common Cations and Anions Analyzed in the Subbasin

Common Cations Common Anions
calcium (Ca*?) sulfate (SO4?)
sodium (Na*) chloride (CI")

magnesium (Mg*?) carbonate (CO3?)
potassium (K*) bicarbonate (HCO3)

The dominant anions and cations can be used to examine how the chemistry of groundwater
varies in time at a well, or spatially among wells. Because they occur as a result of rock and
mineral dissolution, they can also be diagnostic of minerals such as sulfates and carbonates that
occur in the subsurface, or that occur in water being recharged to the aquifer system.

Graphical methods used to depict multiple anions and cations include Stiff Diagrams and
Trilinear or Piper Diagrams.1® Both are used in this Report and will be explained in more detail
in Sections 3.1 and 3.2, respectively.

3.1 Spatial Overview (DWR, 2014; Stiff Diagrams)

Stiff diagrams graphically depict the relative concentrations of three dominant anions (Cl,
HCO3, and SO4) together with three dominant cations (Na, Ca, and Mg) determined from water
samples.! A 2014 groundwater quality study was conducted by the California Department of
Water Resources (DWR)*? based on the compilation of DWR, BWD, and USGS water quality
data generally obtained between 1950 and 2014. A map depicting Stiff Diagrams of water
quality is depicted in Figure 5.

10 An overview summary is provided by: Hem, J.D., 1989, Study and interpretation of the chemical characteristics
of natural water: U.S.

Geological Survey Water-Supply Paper 2254, 3rd edition, Washington D.C., 263 p.

11 stiff, H.A., Jr., 1951, The interpretation of chemical water analysis by means of patterns: Journal

of Petroleum Technology, v. 3, no. 10, p. 15-17.

12 DWR, 2014. Powerpoint presentation by Dr. Tim Ross dated May 2014. A copy is included for reference in

Appendix A.
|

ENSI: DRAFT 12/7/2018 19



WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

FIGURE 5
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WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

An explanation of how the analytes are depicted using Stiff Diagrams is also included in Figure
5. The ‘legs’ and overall size of the diagrams increase as the analytes increase in concentration
and allow visual comparison of each of the sample results. Also included in the diagrams is the
TDS in milligrams per liter. For reference the TDS of drinking water should be no more than
1,000 mg/L and ideally less than 500 mg/L (the recommended and maximum secondary MCLs,
respectively).

DWR noted based on comparison of surface water and groundwater chemistry that “The high
proportion of Sulfate in the surface water of Coyote Creek appears to dominate the character of
groundwater in the northern and eastern parts of the basin. The more Bicarbonate waters of
Borrego Palm Canyon and Big Spring influence the groundwater along the western and southern
parts of the basin.” For reference, the surface water watersheds are shown in Figure 1.

Additional observations that can be made from the Stiff Diagrams include:

e Surface water inflows that enter the along the edges of the valley are the primary
source of recharge. The highest quality groundwater (TDS < 500 mg/L) generally occurs
near recharge areas.

e Groundwater quality tends to increase in TDS towards the Borrego Sink with distance
from the recharge areas. Ongoing evaporation and accumulation of minerals is
occurring within the Subbasin. The Subbasin is effectively a closed basin and has been a
closed basin during much of the time that alluvial sediments have been deposited from
current watersheds. (Please refer to the GSP for a detailed description of the Subbasin
geology and sedimentology.)

e FElevated concentrations of sulfate in surface waters are of concern from a water quality
standpoint. Groundwater within the San Felipe Creek watershed that potentially
recharges the South Management Area contains relatively high concentrations of
sulfate, calcium and sodium.

e The Stiff Diagrams highlight the dominance of sulfate in groundwater (lower right
portion of the diagrams). Sodium and chloride (upper right and upper left ‘legs’) also
occur at significant concentrations in many samples.

The DWR presentation also reviewed TDS trends with time and depth at selected wells. No
consistent trends were identified. The data were not evaluated in terms of the upper, middle,

or lower aquifer.

DWR also assessed nitrate. Review of their results is included in Section 3.5.
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3.2 General Minerals: Spatial Variability Based on Piper Diagrams

The eight dominant anions and cations can also be analyzed using Piper trilinear diagrams
(Piper, 1944).22 In brief, the Piper plot is a visualization technique for groundwater chemistry
data. Itis based on a combination of ternary diagrams for the major anions and cations that
are then projected onto a central diamond. The concentration data on (milligrams/liter) are
converted to milliequivalent (meq/L), a measure of the number of electrochemically active ions
in the solution.'* The analytes are plotted as relative proportions in order to examine the
relative percentages of each of the dissolved minerals, primarily to show clustering or patterns
of samples. The diagrams also support interpretation of trends and potential mixing of waters
that have different chemistry.

Figure 6A provides a brief explanation of the Piper diagram. The methodology is explained in
more detail in Appendix B, together with the Piper trilinear diagrams for all of the wells as
noted in Table 1B. Ternary diagrams present a combination of three values that add up to 100
percent. The three values are ‘picked off of’ the sides of triangle by projection along a
triangular grid. Please refer to Appendix B as needed for additional explanation.

Recent general minerals data, dating from 2004 to present, were used to represent the water
chemistry at each of the wells. Review of the data supported the use of two data subsets. The
North and Central Management Area wells have been combined and the South Management
Area wells are presented as a second set. Figure 6 depicts the data. Each of the wells are
numbered per Figure 4 and Table 1 to simplify the data presentation. The numbering generally
follows from north to south along the axis of the valley.

3.2.1 Data Quality Review: General Minerals

The data presented in the Piper diagrams underwent a data quality review based on the ion
chemistry. Groundwater under natural conditions should be at or near electrochemical
equilibrium. Here the sum of the negatively charged anions (in meg/L) was checked versus the
sum of the positively charged cations. The sums should be similar (within ~5%) for a solution
that is in equilibrium. Not all of the data were used because in some cases not all of the eight
general minerals data were analyzed and in other cases the anion/cation balance test failed. As
explained above, the anion/cation balance test may fail as a result of less common anions or
cations being present within the water quality sample that were not analyzed. Charge
imbalance may also indicate laboratory error.

13 Piper, A.M. 1944. A graphic procedure in the geochemical interpretation of water-analyses. Transactions-
American Geophysical Union 25, no. 6: 914-923

1 The number of ions in a solution is expressed in terms of moles, a unit widely used in chemistry as a convenient
way to express amounts of reactants and products of chemical reactions. An equivalent is the number of moles of
anion in a solution, multiplied by the valence of that ion. For example, if 1 mole of NaCl and 1 mole of CaCl; are
dissolved in a solution, there is 1 equivalent of Na, 2 equivalents of Ca, and 3 equivalents of Cl in that solution. The
calculation is based on: mEg/L = (mg/L x valence) + molecular weight.
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The eight anions and cations generally comprise the bulk of the minerals that comprise TDS.
Sodium and calcium are the dominant cations; bicarbonate, sulfate, and chloride are the
dominant anions. The long-term average concentrations, in mg/L, for the nine BWD wells were
TDS (378), calcium (39), sodium (82), magnesium (5.4), and potassium (5), sulfate (112),
chloride (56), carbonate (0.6) and bicarbonate (124). Nitrate averaged 1.8 mg/L.

A calculation of TDS was made by summing the concentrations of the eight anions and cations
and comparing it to the TDS for all samples that met a 5% or less charge imbalance criteria. On
average the sum was less than the TDS by 40 mg/L, where the mass of cations exceeded the
mass of anions. Other anionic COCs not included in the calculation include fluoride and nitrate,
but when these were added into the calculations the mass of anions remained lower than the
mass of cations. While the mass balances remained within tolerance, the results suggest that
additional anions occur in groundwater that have not been tested. Phosphates are one type of
anion that may occur but have not been included in the analytical program.
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FIGURE 6: Piper Diagram, recent data for all wells (2004 to 2018)

Notes:
1. Numbers correspond to IDs shown in Figure 4. These generally increase from north to
south.
2. The wells by management area include:
North Management Area: Wells # 1 to 5, #7, and #11
Central Management Area: Wells #8, #9, #10, and 12
“Transitional”: Wells #6, #13, #15, #16, #22
South Management Area: Wells #17 to 21, #23

-
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FIGURE 6A

The Piper diagram is used to plot the 8 general minerals based on two ternary diagrams
(triangles, at the base) that are projected onto a central diamond area. From
(www.goldensoftware.com)

Where the subregions generally depict the chemical characteristics of the water (from
http://inside.mines.edu/~epoeter/ GW/18WaterChem?2/WaterChem2pdf.pdf)

Here colors are used to show subareas following a methodology presented by Peeters, 2014.
(A Background Color Scheme for Piper Plots to Spatially Visualize Hydrochemical Patterns
by Luk Peeters, Vol. 52, No. 1-Groundwater—January-February 2014). Also see Appendix B.
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WATER QUALITY REVIEW AND ASSESSMENT: BWD WATER SUPPLY WELLS

No distinction was made regarding well completion by aquifer because of a lack of water
quality data as a function of depth. However, while the wells include a range of ell
completions, the data do not indicate that any differentiation can be made among wells based
on recent data (2004 to present). Review of the Piper Diagrams indicates that a systematic
variation of water quality can be observed from north to south, and that the water quality in
the South Management Area is sufficiently different to support segregation of the data into two
data sets. Inorganic water quality depicted in the central Piper diagrams (Figure 7) indicates
the data generally group by management area (MA): North MA (Wells # 1 to 7, and 11), Central
MA (Wells #8, #9, #10, and 12), “Transitional” between the Central and South MAs (#13, #15,
#16, #22), and South MA (#17 to 21, #23). Data from sets of wells align on the Piper diagram
(Figure 6) indicative of waters that are mixing. Some general observations follow:

North and Central Management Areas

e A subset of the wells in the northern part of the basin (#1, #2, #3, and #4) occur along a
line of anion data where high sulfate occurs.

e The North and Central Management Areas subdivide into two groups within the Piper
diagram. With distance towards the south a general trend occurs where chloride
decreases, bicarbonate increases, and sulfate decreases. Two mixing lines may occur
where the waters go from sulfate dominant to a mixed condition (no dominant anion).

South Management Area

e Atransitional zone occurs roughly coincident with the location of the Desert Lodge
anticline (as depicted in Figure 3). The anticline is regarded as a structure that
influences groundwater flow (refer to the GSP for further details).

e Mixing lines are observed for both cations and anions. For anions: as chloride
decreases, bicarbonate increases, and sulfate decreases. For cations: as calcium
decreases, sodium and magnesium increase.

e Asalso noted by the Stiff diagrams, the North Management Area has high sulfate as
indicated by points that occur in the upper part of the cation ternary diagram. In
contrast the South Management Area wells either have no dominant anion or become
bicarbonate dominant (the lower left portion of the ternary diagram for anions).

Overall the Piper diagrams support that the inorganic water chemistry systematically varies
across the Subbasin. The primary observations are summarized in Figure 7:

e Water quality gradually changes from north to south within the North and Central
Management Areas, consistent with pre-development groundwater flow patterns.

e For both areas the cation relationships (calcium, magnesium, and sodium) are similar
and are generally sodium dominant. In both cases the water quality is characterized by
decreasing calcium and increasing percentages of sodium and magnesium.

e The South Management Area anionic water chemistry is different than the North and
Central Management Areas, likely due to the difference in the San Felipe Creek recharge
water and potential differences in aquifer mineralogy.
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FIGURE 7
Shows water chemistry classified into the three Management Areas North,
Central, and South. Also notes Transition (between central and south)
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3.3 General Minerals: Variations Over Time at Wells, Piper Trilinear Diagrams

Of central concern to BWD and all other users of groundwater within the Subbasin is water
quality degradation over time due to ongoing overdraft, irrigation and septic-related return
flows, and loss of higher quality water due to dewatering of the upper aquifer. Piper trilinear
diagrams were constructed for each of the wells using available historical data (compiled in
Appendix B). Two examples are included as Figures 8 and 9 where one well has had significant
changes in water quality over time versus another that has been relatively stable.

The Piper diagrams depict relative ratios of the anions and cations, not the total concentrations.
Also included in the figures are graphs of the anions and cations that present the measured
concentrations (in mg/L).

ID1-8 (South Management Area, Well#15 on Figure 7)

Water chemistry has significantly changed over time at ID1-8. This well is in the South
Management Area as depicted as Well #15 on Figure 7. It has been sampled since 1972. Figure
8 includes a Piper Diagram and charts depicting TDS, cations, and anion concentrations over
time.

Observed is historically decreasing bicarbonate, increasing chloride, and increasing calcium.
Recent data indicates that water quality may be stabilizing.

In terms of overall chemistry (see Figure 6A) the water in this well in now described as sodium
chloride dominant, typical of marine and deep ancient groundwater.

ID4-18 (North Management Area, Well #2 on Figure 7)

This well is in the North Management Area as depicted as Well #2 on Figure 7. It also has been
sampled since 1972. Figure 9 includes a Piper Diagram and charts depicting TDS, cations, and
anion concentrations over time.

There is much less overall change with time compared to ID1-8, but the sampling data do show
sulfate is increasing. The change is subtle change but significant since concentrations are above
the recommended secondary MCL of 250 mg/L, but do remain below the upper MCL of 500
mg/L. Sulfate is increasing as bicarbonate decreases over time. The points in the anion portion
of the diagram (lower right triangle) occur along a line indicative of increasing sulfate.

In terms of anion chemistry (see Figure 6A) the water in this well in now described as sulfate
dominant. Sulfate is a COC.
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FIGURE 8: ID1-8 (see Figure 8A for explanation of the diagram and axes)

Notes:
1. The last two digits of the year the samples were taken are shown in the Piper diagram.

2. Chemistry has changed due to increases in sulfate, chloride, and sodium; and decreased
bicarbonate. The change from 1970s to the 2000s is evident. TDS is also increasing.

-
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FIGURE 9: 1D4-18

Note:
1. The last two digits of the year the samples were taken are shown in the Piper diagram.

2. Water chemistry is fairly stable with a slow increase in sulfate and decrease in bicarbonate.

-
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3.4 TDS with Depth

Well profiles based on TDS and temperature were presented by the DWR in a 2014
presentation (as referenced in footnote #11, a copy is included in Appendix A). Figure 10
presents the profile data obtained from eleven wells that ranged in depth from 280 to 900 feet.
For reference BWD water supply wells currently range in depth from 392 to 830 feet (Table 1).

Review of Figure 10 supports the following:

e TDS varied by well, with linear increase with depth at each well. The exception is well
ID4-3 where a step-wise increase in TDS was observed at a depth of approximately 350
feet.

e Groundwater temperature was relatively warm, ranging from approximately 80 to 90 °F.
All wells exhibited increasing temperature with depth.

Geologic conditions and lithologies do change with depth, and it is generally expected that
water quality change will decrease with depth. While quite important towards understanding
the effect of overdraft on water quality, relatively few depth-specific groundwater chemistry
data have been obtained in the Subbasin. The data presented in Figure 10 are obtained by
lowering measurement probes into the wells and are relatively inexpensive to collect provided
there are no obstructions in the well. Additional discussion of well profiling methods is
included in the report recommendations.
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FIGURE 10
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FIGURE 10, continued
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3.5 Nitrate

Nitrate (NO3) is a groundwater contaminant that is commonly detected in drinking water
supplies obtained from alluvial basins throughout the southwestern US (see, for example, USGS
NAWQA?®, CA SWRCB GAMA'®, and others). Nitrate in groundwater has many natural sources,
but nitrate concentrations in groundwater underlying agricultural and urban areas are
commonly higher than in other areas. The primary sources of nitrate in the Subbasin include
fertilizers associated with agriculture and turf grasses (golf courses), and septic systems.

The relationship between groundwater quality and overlying land uses was examined by DWR
(DWR, 2014; in Appendix A). Figure 11 shows “the distribution of nitrate analyses for the
Borrego Basin. Maximum content is shown per section and sections are colored according to
the number of analyses in the section. Sections where the maximum contaminant level (MCL)
are exceeded are shown in hatched patterns.” The DWR analysis shows that nitrates occur
above MCLs in multiple wells.

The USGS reviewed nitrate data and stated that “TDS and nitrate concentrations were generally
highest in the upper aquifer and in the northern part of the Borrego Valley where agricultural
activities are primarily concentrated.” (USGS Model Report, p.2) ... “Water-quality samples from
wells distributed throughout the valley show that NO3-N concentrations ranged from less than 1
mg/L to almost 67 mg/L. NO3-N concentrations were highest in the shallow aquifer and
exceeded the CA-MCL of 10 mg/L in some samples from the shallow and middle aquifers in the
northwestern part of the basin (fig. 26). NO3-N concentrations in samples from the lower
aquifer did not exceed 6.7 mg/L.” (USGS Model Report p.64)

Further spatial analysis of the occurrence of nitrate relative to land use is not included in this
report. Additional review of nitrate data is included in Section 3.7, and in the GSP.

15 Thiros, S.A., Paul, A.P., Bexfield, L.M., and Anning, D.W., 2014, The quality of our Nation’s waters—Water quality
in basin-fill aquifers of the southwestern United States: Arizona, California, Colorado, Nevada, New Mexico, and
Utah, 1993-2009: U.S. Geological Survey Circular 1358, 113 p., http://dx.doi.org/10.3133/cir1358. National
Ambient Water Quality Assessment (NAWQA)

16 Groundwater Ambient Monitoring and Assessment Program (GAMA

See: )https://www.waterboards.ca.gov/gama/
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3.5.1 Supporting Information Regarding Nitrate

Historical groundwater quality impairment for nitrates is noted in the GSP to predominantly
occur in the upper aquifer of the North Management Area underlying the agricultural areas,
and near areas with a high density of septic point sources. The primary source of nitrates is
likely associated with either fertilizer applications.

Information provided by Dudek in the GSP supports that nitrates have historically impacted
multiple wells as follows. It is understood that the BWD Improvement District 4 (ID4) well 1
and 4, Borrego Springs Water Company Well No. 1 (located at the BWD office), the Roadrunner
Mobile Home Park, and Santiago Estates wells were all taken out of potable service due to
elevated nitrate. The latter two developments were connected to municipal wells operated by
the BWD as an alternative source of supply. Well ID4-4 was re-drilled and screened deeper at
the same location and successfully accessed good water quality not impacted by nitrates. The
DiGiorgio wells 11, 14 and 15 located north of Henderson Road have historical detections of
nitrate and TDS above drinking water standards. The existing groundwater network indicates
elevated nitrate currently occurs at the Fortiner well No.1 in the North Management Area and
at the BWD’s WWTP monitoring well (see map, Figure 4).

Nitrate contamination enters the unconfined aquifer system via irrigation return flows and
septic system discharge. An unconfined aquifer is directly open to the downward percolation of
water. Thus, the uppermost portion of the aquifer is the most susceptible to nitrate impacts.
However, as noted in Table 1B, nitrate impacts have been observed at low concentrations in all
of the active BWD water supply wells.

There are two factors that can facilitate the downward migration of nitrates within the aquifer
system- both caused by wells. The first is that ongoing pumping from deeper portions of the
aquifer can actively draw shallow groundwater deeper into the aquifer system. The second is
that inactive wells can act as conduits for groundwater flow and facilitate the drainage of water
from the upper aquifer into deeper aquifers because of downward hydraulic gradients induced
by ongoing pumping and overdraft (see Recommendations, Section 5.2, for additional
discussion).
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FIGURE 11
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3.6 Arsenic

Arsenic is the primary drinking water COC identified throughout alluvial basins across the desert
southwest (see, for example, previously cited USGS NWQA Report, 2014). The fate and
transport of arsenic highly depends on the hadrochemical environment. Chemical conditions
control the chemical state (valence) of the ion in solution- here arsenic can occur as either
arsenate (As*3) or arsenate (As*). The chemical behavior of arsenic in groundwater depends on
multiple factors including the pH and the relative state of oxidation (i.e., chemically oxidizing or
reducing, or ‘redox’ state). Arsenate (As**) for example, tends to become more soluble as pH
increases. Microbial processes are also known to be involved in the oxidation and mobility of
arsenic.’

Arsenic concentrations above MCLs currently occur in groundwater in the South Management
Area, primarily in wells installed for the Ram’s Hill Golf Course. Figure 12, from BWD Board
presentation by Dudek dated 1/25/2018, shows prior sampling results. Sampling results for the
remainder of the Subbasin indicate arsenic to occur at less than half the MCL (5 micrograms per
liter [ug/L]). The sampling results for active BWD wells are summarized in Section 4.

FIGURE 12

17 Sun 2010. The Role of Denitrification on Arsenite Oxidation and Arsenic Mobility in An Anoxic Sediment Column
Model with Activated Alumina. In Bioengineering and Biotechnology.
https://onlinelibrary.wiley.com/doi/abs/10.1002/bit.22883 This work is cited because it supports that Nitrate, an
alternative electron acceptor, can support oxidation of As*3 to As* (arsenate) by denitrifying bacteria in the
absence of oxygen. Arsenate is generally considered to be mobile in groundwater at pH levels greater than 8.
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3.6.1 Supporting Information Regarding Arsenic

To date all water quality testing has reported ‘total arsenic’. While this is consistent with the
reporting requirements for drinking water testing, the current monitoring program does not
speciate arsenic by valence. The species that occur in groundwater can generally be inferred
based on knowledge of water conditions- specifically the pH and Eh (or redox state).

A study of arsenic and nitrate in the Subbasin done in cooperation with the BWD was published
by Rezaie-Boroon et al, in 2014.'8 The study was based on data from six BWD wells (ID4-18,
ID4-11, ID1-12, ID4-10, ID1-10, and Wilcox) for the period of 2006 to 2014. Their trend analyses
are not summarized here because four more years of data have since been collected and the
trends have changed. Their work emphasized the following:

e The chemical environment as determined by pH and Eh is important. Both pH and Eh
conditions control how dissolved arsenic occurs in aqueous environment (see
reference).'® Arsenic is more soluble in an alkaline (high pH) and anoxic environments.
The relative mobility of arsenic depends on its valence, typically occurring as either
arsenite (As*3) or arsenate (As*®). As*3is typically more mobile than As* in anoxic
groundwater.

e The presence of iron oxide coatings on soil and sediment particles supports arsenic
adsorbtion and can cause the concentration of arsenic in solution to decrease. This will
typically occur under oxidizing conditions where As*> will generally occur versus As*3,
and where iron oxides will occur.

e “The most common forms of arsenic in groundwater are their oxy-anions, arsenite (As+3)
and arsenate (As*®). Both cations are capable of adsorbing to various subsurface
materials, such as iron oxides and clay particles. Iron oxides are particularly important
to arsenate fate and transport” because...”arsenate [ed: As+5] strongly adsorbs to these
surfaces in acidic to neutral waters.” Thus, increases in pH will support the desorption
or release of arsenate into groundwater.

The interaction of arsenic with soil and aquifer material containing iron oxide is summarized in
a 2015 report by the Water Research Foundation.?° This study is potentially relevant to the use
of arsenic-bearing irrigation water, because it shows that arsenic can be removed from water
when passed through soil. The Water Research Foundation report concluded that “Results of
this study provide an inexpensive arsenic treatment method for water utilities”, while

18 Rezaie-Boroon et al, 2014. The Source of Arsenic and Nitrate in Borrego Valley Groundwater Aquifer. Journal of
Water Resource and Protection, 5, p1589-1602.
https://www.scirp.org/journal/Paperinformation.aspx?PaperIlD=51944

19 Stein, C.L., Brandon, W.C. and McTigue, D.F. (2005) Arsenic Behavior under Sulfate-Reducing Conditions: Beware
of the “Danger Zone”. EPA Science Forum 2005: Collaborative Science for Environmental Solutions, 16-18 May
2005, Washington DC.

20 \Water Research Foundation, 2015. In-situ Arsenic Removal During Groundwater Recharge

Through Unsaturated Alluvium. Web Report #4299.
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recognizing that the work was a pilot study and that a good understanding of site conditions is
necessary to achieve similar results.

Arsenic may also be released from the dewatering or release of water in from clays. A recent
study published in 2018 for the San Joaquin Valley of California examined the potential release
of arsenic from the Corcoran Clay, a regionally extensive clay deposit that is being compressed
as a result of land subsidence due to groundwater overdraft.?! Their results “support the
premise that arsenic can reside within pore water of clay strata within aquifers and is released
due to overpumping”.

Four factors were seen to contribute to the occurrence of arsenic in groundwater that included
clay thickness, dissolved manganese (Mn) concentrations, elevation (depth), and recent
subsidence. As stated in their report “We highlighted four of the most important variables
describing arsenic concentration within the Tulare Basin in the recent model, shown in Fig. 2a-d
[of their report]. Of these, the thickness of the Corcoran Clay (a confining unit that overlies a
lower aquifer) shows a positive correlation with arsenic concentrations due to increased clay
content. Elevation has a negative correlation, as lower areas are more likely to have been
water-saturated and thus anaerobic. A positive correlation was found between logio(Mn) and
arsenic concentrations, as the presence of manganese indicates an anoxic environment, in
which arsenic tends to be more soluble. Significantly, recent subsidence from InSAR?? [ed: land
surface elevation data] showed a positive correlation, as over-pumping leads to increased pore
water drainage from clays. The first three variables are well-known from the literature and not
related to human activity. The quantitative link between pumping-induced subsidence and
arsenic concentrations has not been shown before, and is directly related to human activity.”

Their analysis supports that geochemical data that include measurements of oxidation-
reduction potential (redox) and oxygen content, and testing for minerals that are indicative of
geochemical conditions (such as ferrous and ferric iron, and manganese) can support
assessment of the potential for arsenic to become mobile in the aquifer system. A recent USGS
publication provides further explanation of the role of iron oxides under varying pH and redox
conditions (USGS Scientific Investigations Report 2012-506523). A key point made by the USGS
is that arsenic becomes mobile at a pH greater than 8 under oxidizing and neutral/transitional

21 Overpumping leads to California groundwater arsenic threat. By Ryan Smith, Rosemary Knight, and Scott
Fendorf. June 2018. In Nature Communications (2018) 9:2089, DOI: 10.1038/s41467-018-04475,
Wwww.nature.com/naturecommunications. or at
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5988660/pdf/41467_2018_Article_4475.pdf

22 “InSAR (Interferometric Synthetic Aperture Radar) is a technique for mapping ground deformation using radar
images of the Earth's surface that are collected from orbiting satellites”. see
https://volcanoes.usgs.gov/vhp/insar.html

23 predicted Nitrate and Arsenic Concentrations in Basin-Fill Aquifers of the Southwestern United States, by David
W. Anning, Angela P. Paul, Tim S. McKinney, Jena M. Huntington, Laura M. Bexfield, and Susan A. Thiros;
https://pubs.usgs.gov/sir/2012/5065/pdf/sir20125065.pdf
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redox conditions, and is potentially mobile under strongly reducing conditions where both
arsenite and iron can be in solution.

The USGS Model Report evaluated land subsidence in the Subbasin for the period of the 1960s
to 2010 (page 70 of their report) and concluded that “...land subsidence attributed to aquifer-
system compaction is not currently a problem in the Borrego Valley and is unlikely to be a
significant problem in the future”. However, this does not preclude the potential release or
extraction of arsenic from clay-rich portions of the aquifer system that may occur under current
or future pumping absent subsidence, or as a result of changes in geochemical conditions that
could mobilize arsenic from clay-rich sediments that may contain arsenic.

Overall the occurrence, nature, and extent of arsenic in the Subbasin is not well understood. It
is more prevalent in South Management Area wells. While currently water quality conditions
are good relative to arsenic, it was observed to be at or near drinking water MCLs in multiple
BWD water supply wells during the last decade and could affect BWD’s water supply in the
future.
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3.7 Correlations Among Water Quality Parameters
(Combined Data Assessment)

One of the goals of this Report is to evaluate whether multiple chemical parameters can be
used to better define and predict COC trends at BWD water supply wells. Piper diagrams
presented in Section 3.2 were used to examine spatial trends and also illustrate that there are
definable relationships among the general minerals seen in the trilinear diagrams. In this
section the water chemistry data are combined for all wells to examine general relationships
and correlations. The data set also includes pH, hardness. Other potentially important
geochemical parameters such as iron and manganese were not included because they were not
uniformly obtained for the water quality samples historically collected.

3.7.1 Water Quality Data Correlations

Water quality data obtained since 2004 were used to examine potential correlations and
relationships. The recent data were selected to represent current conditions as water quality
has changed over time in many wells. Among the parameters that were tested include anions
(HCO;, Cl, SO4), cations (Ca, Mg, and Na [potassium was not included as less data were
collected]), pH, TDS, Ca+ Na, CI+HCOs3, As, F, and NOs. Also included in the correlation analysis
were two parameters named Midst and Low Sat that represented the percentage of well screen
open to flow per aquifer unit as described in each of the wells (for example if a well is
completed with the same amount of screen length per aquifer then both values would be 50
percent).

Correlations greater than 0.5 or less than -0.5 are highlighted in Table 3. Values between 0.5
and 0.7 are underlined, and values greater than 0.7 are in bold. The South Management Area
data have been separated from the North and Central Management Areas.

Selected data are shown in graphical form in this section. The data set used in the correlations
was limited to those samples where the general minerals charge balance was within 10
percent. The graphs further restrict the data to only include higher quality data witha +/-5 %
charge balance. Hem (1985) considers data with 5% charge balance to be of good quality?*.

24 John Hem, 1985. Study and Interpretation of the Chemical Characteristics of Natural Water. USGS Water-Supply
Paper 2254. From page 163: “Under optimum conditions, the analytical results for major constituents of water
have an accuracy of +/-2 - +/- 10 percent. That is, the difference between the reported result and the actual
concentration in the sample at the time of analysis should be between 2 and 10 percent of the actual value.
Solutes present in concentrations above 100 mg/L generally can be determined with an accuracy of better than +/-
5 percent. Limits of precision (reproducibility) are similar.”
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Table 3
NORTH and CENTRAL
Bicarbonate Chloride Sulfate Fluoride Calcium Magnesium Sodium cation anion pct middle pctlower  Arsenic Nitrate
HCO3 Cl S04 F Ca Mg Na pH TDS [ CatNa | ci+HCO3 | MidSat |LowSat| As NO3
HCO3 1.00 0.73 -0.38 | -0.30 0.46 0.76 -0.10 | -0.69 0.27 0.18 0.94 -0.48 0.30 -0.28 0.49
Cl 1.00 -0.26 | -0.09 0.28 0.54 0.31 | -0.53 0.43 0.36 0.92 -0.40 0.15 -0.13 0.72
S04 1.00 0.26 0.46 0.07 0.67 0.16 0.70 0.70 -0.35 0.01 0.09 0.23 -0.43
E 1.00 -0.30 | -0.23 0.54 0.48 0.15 0.21 -0.21 | -0.43 0.47 0.66 -0.14
Ca 1.00 0.79 0.34 -0.60 0.72 0.77 0.40 -0.31 0.25 -0.32 0.14
Mg 1.00 0.23 -0.75 0.57 0.58 0.70 -0.48 0.40 -0.33 0.37
Na 1.00 0.03 0.83 0.86 0.10 -0.39 0.38 0.31 0.22
pH 1.00 -0.31 [ -0.30 [ -0.65 0.24 -0.12 0.68 -0.46
TDS 1.00 0.95 0.37 -0.41 0.33 0.04 0.21
Cat+Na 1.00 0.28 -0.43 0.39 0.04 0.23
CI+HCO3 1.00 -0.47 0.24 -0.23 0.65
MidSat 1.00 -0.86 | -0.30 | -0.43
LowSat 1.00 0.30 0.22
As 1.00 -0.18
NO3 1.00
SOUTH
Bicarbonate Chloride Sulfate Fluoride Calcium Magnesium Sodium pctmiddle pctlower  Arsenic Nitrate
HCO3 Cl S04 [ Ca Mg Na pH TDS | CatNa | Cci+HCO3 | MidSat |LowSat| As NO3
HCO3 1.00 -0.45 | -0.44 0.14 -0.37 | -0.31 | -0.16 0.27 -0.33 | -0.25 0.14 0.31 -0.33 0.10 0.19
Cl 1.00 0.87 -0.31 0.80 0.36 0.83 -0.34 0.92 0.84 0.47 0.17 -0.19 | -0.08 0.11
SO4 1.00 -0.37 0.95 0.46 0.73 -0.31 0.96 0.86 0.37 -0.03 0.04 -0.01 0.01
F 1.00 -048 | -0.16 | -0.14 0.56 -0.40 | -041 | -0.33 | -0.23 0.23 0.73 -0.22
Ca 1.00 0.42 0.60 -0.46 0.92 0.78 0.29 0.05 -0.05 | -0.13 0.08
Mg 1.00 -0.03 | -0.13 0.42 0.16 0.07 -0.11 0.11 0.06 -0.05
Na 1.00 -0.10 0.81 0.86 0.49 0.24 -0.24 0.09 0.19
pH 1.00 -0.35 | -0.25 | -0.13 | -0.18 0.19 0.55 -0.30
TDS 1.00 0.89 0.44 0.14 -0.14 | -0.03 0.18
Cat+Na 1.00 0.70 0.18 -0.19 | -0.06 0.15
CI+HCO3 1.00 0.27 -0.30 | -0.14 0.05
MidSat 1.00 -1.00 | -0.15 0.46
LowSat 1.00 0.17 -0.45
As 1.00 -0.06
NO3 1.00
cocC North and Central South
Arsenic pH (.68), F (.66) F(.73), pH (.55)
Nitrate Cl(.72) -none-
Sulfate TDS (.70), Na (.67) TDS (.96), Ca (.95), Cl (.87), Na (.73)
Fluoride As (.66), Na (.54) As (.73), pH (.56)
TDS Na (.83), Ca (.72), SO4 (.70), Mg (.57) | SO4(.96), CI (.92), Ca (.92), Na (.81)

-
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Arsenic and Fluoride

Arsenic and fluoride concentrations are correlated and both increase with pH. Figure 13
depicts arsenic versus fluoride and pH. (pH versus As is in the upper portion of the graph and
the y-axis label is to the right; fluoride versus As is in the lower portion and the y-axis is to the
left). In both cases the correlations are influenced by the higher arsenic concentrations
observed in the South Management Area (as noted by squares drawn around the data points).

Every occurrence of arsenic above the MCL of 10 pg/L is associated with pH values greater than
8.5 (upper portion of the graph).
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Nitrate

Nitrate had few water quality parameter correlations. Nitrate versus chloride is depicted in
Figure 14. While there was a statistically-indicated correlation in Table 3 for the North and
Central Management Areas, chloride does not appear to be a globally useful predictor of
nitrate.

FIGURE 14
Nitrate versus Chloride
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Sulfate

The correlation of sulfate with TDS is depicted in Figure 15. The three high sulfate values (> 500
mg/L) from the South Management Area strongly influence the correlation.

FIGURE 15
Sulfate versus TDS
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TDS

Multiple analytes correlated with TDS. Sulfate is shown in the previous figure. Sodium and
calcium are shown versus TDS in Figure 16, and chloride versus TDS is shown in Figure 17. Both
figures show that the South Management Area water chemistry is different than that observed
to the north. The regression lines in Figure 16 effectively split the two sets of data by
management area.

While correlations exist for all three analytes, sodium and chloride represents a higher
percentage of TDS and calcium represents a smaller percentage of TDS in the South
Management Area.

FIGURE 16
TDS versus Sodium and Calcium
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Chloride data segregated by management area are depicted in Figure 17. The highest chloride
concentrations typically occur in the South Management Area.

FIGURE 17
TDS versus Chloride
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3.8 General Minerals: Summary of Observations

A summary of the Piper diagram analyses for the 23 wells used in this Report is included in
Table 1B.

e Water quality has clearly changed over time. Of the 23 wells, six had insufficient general
minerals data to assess trends. Of the 17 wells with sufficient temporal data,
approximately 70 percent showed a change in natural water chemistry over time.

e Sulfate is the general mineral most commonly observed to be increasing in groundwater
(as a relative percentage per the Piper diagrams).

e Groundwater quality systematically varies with distance along the valley, with water in
the South Management Area being noticeably different. Here the well data were not
differentiated by aquifer or relative depth

Five COCs are included in this Report. Nitrate and arsenic are currently the chemical of highest
concern specific to BWD drinking water quality. Fluoride, sulfate, and TDS are other three
COCs. The data were collected over varying time periods and not all sampling events included a
complete set of the eight general minerals. A review of the COCs for all of the active BWD wells
is provided in Section 4.

Limited depth-specific hydraulic and contaminant data are available to assess the nature and
extent of COCs in groundwater. As a result, the analyses among wells is limited to spatial
comparisons. The lack of depth-specific data is a data gap that affects the assessment of all
water quality parameters. The primary impact of this data gap is that the depth-dependent
data will provide a good indication of how water quality will change over time as water levels
decline. If specific zones are contributing poor water quality, then the data can be used to
selectively complete future water wells to reduce the impact of the inflow of poor water
quality.

-
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4.0 CHEMICALS OF CONCERN (COCs) AT BWD WATER SUPPLY WELLS

The five chemicals of concern (COCs) include arsenic, total dissolved solids, nitrate, sulfate, and
fluoride (As, TDS, NOs, SO4, and F). There are nine BWD water supply wells reviewed here. The
COC and Piper diagram data for these wells is depicted in the following Figures that follow this
subsection:

Figure 18 ID4-4 (Well #4, as depicted in Figure 4)
Figure 19 ID4-11 (Well #5, as depicted in Figure 4)
Figure 20 ID4-18 (Well #2, as depicted in Figure 4)
Figure 21 ID1-10 (Well #14, as depicted in Figure 4)
Figure 22 ID1-12 (Well #9, as depicted in Figure 4)
Figure 23 ID1-16 (Well #12, as depicted in Figure 4)
Figure 24 ID5-5 (Well #8, as depicted in Figure 4)
Figure 25 Wilcox (Well #13, as depicted in Figure 4)
Figure 26 ID1-8 (Well #15, as depicted in Figure 4)

Of these, three wells are being considered for replacement- ID4-4, ID4-18, and ID1-10. Table 4
summarizes the review of Figures 18 through 26.

Water quality trends, if identified, are based on visual description of the various data. The GSP
describes the use of Mann-Kendall statistical trend analyses, a non-parametric way to detect a
monotonic trend (up or down), to assess individual water quality parameters. The work here is
focused on identifying correlations among parameters.
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NOTE: Well ID4-4 was redrilled in 1979. Water chemistry changed.

FIGURE 18. BWD Well ID4-4

Notes: pH and COC concentrations versus time shown left panel.
Piper trilinear diagram depicts change over time- the labels indicate the last two digits of the year when sampled (e.g. 72 = 1972)
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FIGURE 19. BWD Well ID4-11

Notes: pH and COC concentrations versus time shown left panel.
Piper trilinear diagram depicts change over time- the labels indicate the last two digits of the year when sampled (e.g. 72 =1972)
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FIGURE 20. BWD Well ID4-18

Notes: pH and COC concentrations versus time shown left panel.
Piper trilinear diagram depicts change over time- the labels indicate the last two digits of the year when sampled (e.g. 72 = 1972)
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FIGURE 21. BWD Well ID1-10

Notes: pH and COC concentrations versus time shown left panel.
Piper trilinear diagram depicts change over time- the labels indicate the last two digits of the year when sampled (e.g. 72 =1972)
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FIGURE 22. BWD Well ID1-12

Notes: pH and COC concentrations versus time shown left panel.
Piper trilinear diagram depicts change over time- the labels indicate the last two digits of the year when sampled (e.g. 72 =1972)
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FIGURE 23. BWD Well ID1-16

Notes: pH and COC concentrations versus time shown left panel.
Piper trilinear diagram depicts change over time- the labels indicate the last two digits of the year when sampled (e.g. 72 = 1972)
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FIGURE 24. BWD Well ID5-5

Notes: pH and COC concentrations versus time shown left panel.
Piper trilinear diagram depicts change over time- the labels indicate the last two digits of the year when sampled (e.g. 72 = 1972)
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FIGURE 25. BWD Wilcox Well

Notes: pH and COC concentrations versus time shown left panel.
Piper trilinear diagram depicts change over time- the labels indicate the last two digits of the year when sampled (e.g. 72 = 1972)
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ID1-8
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FIGURE 26. BWD Well ID1-8
Notes: pH and COC concentrations versus time shown left panel.
Piper trilinear diagram depicts change over time- the labels indicate the last two digits of the year when sampled (e.g. 72 =1972)
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4.1 North Management Area (3 Wells: ID4-4, ID4-11, and ID4-18)

The North Management Area wells are generally located to the west and upgradient of the
irrigated agricultural areas visible in Figures 4 and 7. COC-specific observations are included in
Table 4.

ID4-4

ID4-4 was re-drilled in 1979 due to high nitrate concentrations related to the upper aquifer.
Nitrate remains detectable but at low concentrations. Water quality is good and reasonably
stable. The District is currently planning to re-drill this well at the same site as a result of poor
well conditions that resulted in sanding and the installation if a well liner that limits the depth
to which the pump can be installed in the well.

Additional information regarding the well replacement can be found in a 8/30/2018 Dudek
presentation entitled “Water Vulnerability & New Extraction Well Site Feasibility Analysis”
posted at the County SGMA website:
https://www.sandiegocounty.gov/content/dam/sdc/pds/SGMA/Prop-1-SDAC-Grant-Task-5-
New-Extraction-Well-Site-Feasibility-Analysis.pdf

ID4-11
Water quality in ID4-11 is good and reasonably stable.

ID4-18

TDS is between the recommended and upper secondary MCL (currently at 630 mg/L). Sulfate is
slowly increasing and is above the recommended secondary MCL of 250 mg/L. Arsenic has not
been detected in this well (last reported as ND < 1.2 pg/L).

Figure 27 shows how TDS and sulfate are correlated and is presented as an example of how TDS
measurements based on electrical conductivity testing may be able to be used to assess sulfate.
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FIGURE 27
Date TDS Sulfate
5/8/2007 590 240
5/11/2010 620 260
6/10/2013 620 250
5/16/2016 610 250
11/17/2017 630 270
4/30/2018 630 270
Sulfate v. TDS, Well ID4-18 (2007 to 2018, n=6)
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4.2 Central Management Area (5: ID1-10, ID1-12, ID1-16, ID5-5, and Wilcox)

III III

The Central Management Area is associated with both the “central” and “transitional” water

guality type as indicated in Figure 6 and COC-specific observations included in Table 4.

ID1-10
Water quality in ID1-10 is currently good and reasonably stable.

Elevated arsenic concentrations (a maximum of 12.2 ug/L that exceeded the MCL of 10 pg/L)
were observed in 2014 that were preceded by elevated pHs of 8.2 to 8.4 (see Figure 21).
Arsenic concentrations and elevated pH conditions have since declined.

ID1-12
Water quality in ID1-12 is currently good and reasonably stable.

ID1-16
Water quality in ID1-12 is currently good and reasonably stable.

Elevated arsenic concentrations (a maximum of 4.3 ug/L) were observed in 2014 that were
preceded by and elevated pH of 8.3 (see Figure 23). Arsenic concentrations and elevated pH
conditions have since declined.

ID5-5
Water quality in ID5-5 is currently good and reasonably stable.

Wilcox
Water quality in the Wilcox well is currently good and reasonably stable.

Elevated arsenic concentrations (a maximum of 7.8 ug/L) were observed in 2010 and 2014 that
were preceded by elevated pH of greater than 8.6 (see Figure 25). Arsenic concentrations and
elevated pH conditions have since declined.
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4.3 South Management Area (1: ID1-8)

As previously discussed, the water chemistry observed in the South Management Area is
distinctly different than that observed to the north. COC-specific observations are included in
Table 4.

ID1-8
Water chemistry at ID1-8 has significantly changed over time, but now appears to be stabilizing.
Water quality in ID1-8 is currently good.

Arsenic is of concern due to MCL exceedances consistently observed in nearby Ram’s Hill wells.
Elevated arsenic concentrations (a maximum of 6.8 pug/L) were observed in 2010 that were

preceded by an elevated pH of 8.3 (see Figure 26). Arsenic concentrations and elevated pH
conditions have since declined.
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5.0

SUMMARY

The multi-parameter assessment of water quality and COC trends provides additional insight
compared to single parameter assessments.

Natural Water Chemistry (anions and cations)

Natural water chemistry as determined by the eight dominant anions and cation
systematically varies across the Subbasin (these include calcium [Ca], magnesium [Mg],
sodium [Na], potassium [K], chloride [Cl], sulfate [SO4], bicarbonate [HCO3], and
carbonate [CO3]).

The observed variations generally correlate with the previously established
management areas that are further discussed in the GSP. Overall trends generally
correlate with the well location relative to the pre-development groundwater flow paths
and distance from where recharge waters enter the Subbasin,

Water samples from BWD water supply wells show that the dominant cations and
anions are sodium and calcium; and bicarbonate, sulfate, and chloride, respectively.

The water type transitions from a calcium sulfate to a sodium chloride in the Northern
Management Area wells.

Sodium bicarbonate type water generally occurs in the South Management Area as
tested. The groundwater analysis further supports that the South Management Area
has distinctly different water quality than observed in the north and central
groundwater management areas.

The primary causes for the difference in water quality within the Subbasin include
variations in the water being recharged (e.g. Coyote Creek versus San Felipe Creek),
proximity of irrigated lands (e.g. nitrate impacts due to fertilizer application), aquifer
lithology (local deposits of evaporites and potential arsenic-bearing clays), aquifer depth
(related to increase in TDS), and location within the Subbasin with respect to the
Borrego Sink where enhanced evaporation of ephemeral surface water occurs.

Due to the location of the BWD wells this analysis does not fully represent the water
quality distribution in the Subbasin. Refer to Figures 4 and 7 for the well locations. As
result the spatial trends identified among the wells are limited to examining variations
along the western side of the Subbasin.

Water quality as a function of depth has not been assessed in the BWD water supply
wells, for example by the use of depth-specific water sampling. Well profiling data
obtained by the DWR (Figure 10, for example) indicate that TDS linearly increases with

-
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depth. Given the high correlation with sulfate, the increase in TDS implies that sulfate
will also increase with depth.

Multiple aquifers are represented in the water chemistry data because of the
construction of the 23 wells used in this report. As a result, water quality could not be
differentiated in terms of the three-layer aquifer system (upper/middle/lower) used by
the USGS and others (for example in the USGS Model Report).

Temporal trends are more readily identified when multiple general mineral analyses are
considered for each of the wells. Here Piper trilinear diagrams were used to assess the
eight dominant anions and cations.

17 of the 23 wells had sufficient anion and cation data for temporal analysis and in some
cases, well over 40 years data are available. Of these approximately 70 percent have
experienced changes in water chemistry over time. The changes are generally
attributed to long-term overdraft.

Chemicals of Concern (COCs)

Five COCs were examined: arsenic, nitrate, TDS, sulfate, and fluoride. The overall
analyses are improved when all five parameters are considered together and
geochemical factors such as pH are included. The five COCs are depicted together with
pH for each of the nine active BWD water supply wells in Section 4.

Single parameter trend assessments, for example using Mann-Kendall trend analyses
included in previous studies, are not repeated here.

The COC analysis is based on a comparison of concentrations with current MCLs. Down-
revision of the criteria, especially for arsenic, could have a large impact on BWD
operations should water treatment be required. The State of California MCL for arsenic
was last revised (from 50 to 10 ug/L) on 1/28/2008%°. As of February 2017, there is no
indication that the State Water Resources Control Board is planning to revise the arsenic
MCL?.

Overall the water quality is currently good and water can be delivered without the need
for advanced treatment. However, short-term water quality trends have been of
concern, especially for arsenic. The following summarizes the analysis per COC.

25 See: https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/Arsenic.htm|

26 per a state review from 2017: “We are not aware of changes in treatment that would permit materially greater
protection of public health, nor of new scientific evidence of a materially different public health risk than was
previously determined. Thus, we do not plan on further review of the arsenic MCL.” See:
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/reviewofmaximumcontamina

ntlevels-2017.pdf
I ——
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Arsenic and Fluoride

Arsenic concentrations were increasing in multiple BWD water supply wells until 2014 and have
since decreased. The potential for MCLS to be exceeded is of high concern to BWD due to the
potential cost of water treatment and/or well replacement. The MCL was temporarily
exceeded in one well, ID1-10. Review of the data shows that there is a relationship between pH
and arsenic where elevated arsenic concentrations occur under alkaline conditions with pH
levels of approximately 8 and greater. Especially noteworthy is that peak arsenic
concentrations can be observed to occur after the peak pH was observed in multiple wells (ID1-
10, ID1-16, Wilcox, and ID1-8). The lag time is approximately 2 to 4 years. While additional
data and observations are required to further assess the connection between arsenic and pH,
this relationship could prove important toward the monitoring and management of BWD’s
water supply.

Fluoride is discussed with arsenic because it has been observed to correlate with arsenic. While
fluoride occurs at detectable concentrations in all of the active BWD wells, it has not been of
concern as concentrations have typically been well less than 1.0 mg/L, less than half the MCL.
Given the correlation it may prove useful towards future trend analyses for arsenic.

TDS and Sulfate

TDS represents the sum of all anions and cations that occur in the water. Here a number of
these anions and cations have been observed to correlate with TDS. Figures 15 through 17
show the correlation with TDS for sulfate, sodium, calcium, and chloride. A specific example is
shown for well ID4-18 in Figure 27 where TDS and sulfate are well correlated.

The USGS Model Report (p. 2) identified TDS and sulfate as “the only constituents that show
increasing concentrations with simultaneous declines in groundwater levels”.

Electrical conductivity measurements are commonly used to assess TDS. In this case they can
be used as a field-based monitoring tool for TDS, and in turn support tracking of sulfate. The
TDS profiles presented by DWR (Figure 10) are examples of electrical conductivity
measurements used to evaluate TDS.

Nitrate

Historically there have been significant nitrate-related water quality problems encountered in
BWD wells that led to well reconstruction, abandonment, and replacement. These wells were
typically producing water from the uppermost portion of the aquifer system. As noted in Table
4, nitrate occurs in all of the active BWD wells at varying concentrations well below the MCL.
Nitrate predominantly occurs as a result of fertilizers contained in irrigation return flow, and
from septic systems. Historically, because the upper portion of the aquifer system is
unconfined, nitrate has primarily affected wells that were completed (open to flow) at the
water table.
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The USGS Model Report (p.2) noted that “TDS and nitrate concentrations were generally
highest in the upper aquifer and in the northern part of the Borrego Valley where agricultural
activities are primarily concentrated”.

Nitrate concentrations are primarily related to land-based activities and do not correlate with
inorganic water quality data. Overall determination of historical impacts and ongoing
susceptibility of the aquifer to nitrate contamination will require review of prior, current, and
future land use placed in a spatial context. Work done by DWR (for example as illustrated in
Figure 11) is an example of how land use information can be used. Among the land use
parameters that would go into a nitrate source analysis would the location and types of septic
and sewer systems, current and historical agricultural activities, and current and historical
irrigated turf/golf courses.

5.1 Other Potential COCs

This report focused on the dominant anions and cations, and the five primary COCs. Other
potential COCs include naturally-occurring uranium and radionuclides. Anthropogenic COCs
include herbicides, pesticides, and similar chemicals used for agriculture and turf management.
Microbial contamination, typically associated with animal wastes and sewage/septic, is also of
potential concern.

Groundwater quality provided by BWD water supply wells is currently good and meets
California drinking water maximum contaminant levels (MCLs). To date the current wells are
producing water without the need for treatment. The BWD public water supply monitoring
program is conducted in compliance with the State of California’s requirements as administered
by the State Water Resources Control Board Division of Drinking Water (DDW) and includes a
wide range of analytes.

BWD provides all sampling data to the DDW, and is listed as public water supply CA3710036. A
summary of BWD’s sampling program for other COCs can be reviewed in the annual consumer
confidence report, available online at
http://nebula.wsimg.com/c30a61991a5160ddf5e577fe9f7b3c01?AccessKeyld=D2148395D6E5B
C38D600&disposition=0&alloworigin=1. The BWD is also sampling all of its water supply well
semi-annually as part of the GSA monitoring network rather than the minimum 3-year
timeframe currently required by DDW.
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5.2

Recommendations

The COC analysis supports expansion of groundwater monitoring and testing program to
include field-based water quality measurements of water being produced by BWD.
Monthly wellhead measurements are recommended for electrical conductivity (EC), pH,
and oxidation-reduction (redox) potential. These could be conducted at the same time
BWD personnel collect monthly bacteria samples. EC can be used to calculate TDS, and
by correlation estimate sulfate in some wells. Redox and pH are key geochemical
parameters that can readily be measured at the wellhead by BWD personnel.

Conduct vertical profiling and depth-specific sampling of water supply wells when the
wells become accessible, for example during pump removal for maintenance. The
primary goals of the testing are to identify potential zones where water quality may be
poor and to examine the relative rate of flow of water into the well with depth. Both
types of information will support assessment of well performance as overdraft
continues.

Long-term the vertical profiling will provide data to better understand the water quality
trends and support BWD water management planning. For example, the data will
support assessment of sulfate trends by understanding how concentrations may or may
not be increasing with depth and support projections of how water quality will change
as overdraft while pumping reductions occur over the 20-year GSP planning period.

Use the groundwater model to assess pre- and post-SGMA groundwater flow conditions
and potential changes in water chemistry. Current pumping conditions have changed
groundwater flow patterns within the North and Central Management Area due to the
establishment of two pumping centers. Future pumping reductions will likely alter
groundwater flow patterns. The model can be used to support calculations of
groundwater flow rates and directions using ‘particle tracking’, a methodology that
looks at how water flows over time. The modeling software (USGS Modflow model)
includes Modpath, a post-processing software that works with the model output.

Use the groundwater model water balance to develop a ‘mixing cell’ calculation of salt
balance to assess the potential rate of accumulation of dissolved minerals associated
with water use. The Subbasin is effectively a closed system where dissolved minerals
and other solutes have will continue to accumulate over time. The primary purpose of
the calculations is to assess long-term TDS changes that result from irrigation and septic
return flows as overdraft continues. The calculations will also support examination of
areas where BWD water production may need to be established using new or existing
water wells.

-
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e |nvestigate the potential causes of the temporary increases in arsenic concentrations
and pH observed in BWD wells as a means of predicting future arsenic concentrations.
A lag time of 2 to 4 years is observed in multiple BWD wells where elevated pH
preceded the increase in arsenic concentrations that could prove to be important
towards BWD’s water supply and risk management.

e Expand on the analysis of nitrate in groundwater relative to land use as described by the
DWR (e.g. Figure 11). Additional discussion of the occurrence of nitrate in groundwater
is included in the GSP that describes land uses within the Subbasin.

e Expand the water chemistry and water quality evaluation to areas within and
downgradient of the agricultural areas in the North and Central Management Areas.

e Continue to collect the full suite of general minerals (8 anions and cations) together with
pH and redox measurements. Water chemistry parameters should be collected using
‘flow cells’” where the chemistry of the water is tested before it is exposed to the
atmosphere.?’

e Conduct selective sampling for phosphate and review the overall electrochemical
balance for all potential anions and cations to determine why the current data have
excess cations relative anions (see Section 3.2.1).

e Further assess lithologic and geochemical conditions associated with the occurrence of
arsenic. For example, work done in the San Joaquin valley (discussed in Section 3.6.1)
linked the release of water from clay to increased arsenic concentrations in
groundwater. Further review of Subbasin stratigraphy work done by Netto (2001) is
warranted. Re-analysis of the geostatistical work done by the USGS to evaluate
sediment lithologies may also prove useful towards understanding the nature and
extent of sediments potentially associated with arsenic. Lithologic sampling and

27 An example is shown below. Water flows directly from the well into a chamber where measurements are made.
From: http://www.geotechenv.com/flowcell sampling systems.html. It is understood that Dudek staff are using
flow cells during sampling of Rams Hill wells to measure pH, specific conductance, temperature, turbidity,
dissolved oxygen, oxygen-reduction potential, and color. Their Sampling and Analysis Plan could be used for the
remaining wells within the GSP monitoring program.

-
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6.0

geochemical testing for arsenic and related minerals is recommended during the
installation of new wells.

Investigate the potential interaction of microbially-mediated oxidation and reduction
processes (e.g. denitrification and sulfate reduction) specific to arsenic mobility.

Examine the potential application of recharge basins to facilitate arsenic removal as a
result of geochemical processes in the vadose zone (see discussions in Section 3.6.1).

Develop an inventory of abandoned wells, including well completion information and
potential condition. Abandoned wells have the potential to act as conduits for the
downward flow of shallow groundwater contaminants such as surface applied fertilizers,
agricultural chemicals, and turf management chemicals. Abandoned wells may need to
be properly destroyed per California Well Standards (See information available from the
County of San Diego

https://www.sandiegocounty.gov/content/sdc/deh/lwgd/lu_water wells.html)

Continue to track changes in groundwater quality as a function of water level to assess
trends relative to the potential for water quality degradation and the likelihood of the
need for water treatment. Use the data to assess potential cost and water system
reliability risks to BWD.

Continue to track water treatment technologies and costs for arsenic as the potential

for revision of the arsenic MCL is, in part, dependent on cost-benefit analyses for water
treatment (see COC discussion in Section 5).

REFERENCES

All references are cited within the text using footnotes.
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Figure showing major water
guality constituents in
groundwater and surface
water in Borrego Valley. The
high proportion of Sulfate in
the surface water of Coyote
Creek appears to dominate
the character of groundwater
in the northern and eastern
parts of the basin. The more
Bicarbonate waters of Borrego
Palm Canyon and Big Spring
influence the groundwater
along the western and
southern parts of the basin.



number of analyses in the
section. Sections where the
maximum contaminant level
(MCL) are exceeded are shown
in hatched patterns.
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North Borrego Valley

2000
1800 T
1600
1400
1200
-
S~
oo
€ 1000 = S——"
(%]
[m)
|_

R £ =N

400 -‘.............."“‘--_> *\\

200
0 T T T T T T T
1946 1956 1966 1976 1986 1996 2006 2016
=0=1D4-3 et | D4-4 e |D4-8 =e=|D4-11 =>¢=|D4-18
10S06E17K001S 10S06E21B001S 10S06E24C001S ==10S06E33D001S 10SO6E35N001S

Graph showing change in TDS content through time for several wells in the
northern part of the basin. No clear increase in TDS is observed.
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Figure showing TDS content through time for several wells in the southern
portion of the basin. Most show decrease in TDS through time.



Temperature rises steadily with
depth.









Summary

More than 300 analyses identified
Water character reflects recharge source
More than 100 Nitrate analyses, widespread

No apparent trend through time for Nitrate or
TDS

11 Wells profiled for Temperature and TDS

No consistent trend for TDS with depth in
well.
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PIPER DIAGRAMS, ALL WELLS




APPENDIX B: PIPER DIAGRAMS

B.1 EXPLANATION OF PIPER DIAGRAMS

The eight dominant anions and cations that occur in groundwater can be used to describe of
the type of water. A Piper trilinear diagram?® combines sodium and potassium (cations), and
carbonate and bicarbonate (anions) to reduce the total number of anions and cations from
eight to six, with 3 values for each. This allows the anions and cations to be depicted using
ternary diagrams. The values are then then projected onto a central diamond. An example of
the projection follows:

From: https://support.goldensoftware.com/hc/en-us/articles/115003101648-What-is-a-piper-
plot-trilinear-diagram-

The values used for the anions and cations are converted from mass/liter to
milliequivalents/liter, a measure of the relative number of anions and cations in the solution.
For example, if NaCl is dissolved into pure water there are an equal number of sodium cations
(Na*) and chloride anions (CI). An analysis by weight will show that there is more chloride
because chloride has a larger molecular weight (MW) - the MW of Na is 22.9 grams/mole versus
Cl that has a MW of 35.45 grams/mole. ‘Equivalents’ are derived by dividing the reported mass
by the MW so that the relative number of ions (in moles) is calculated.

! Piper, A.M. 1944. A graphic procedure in the geochemical interpretation of water-analyses. Transactions-

American Geophysical Union 25, no. 6: 914-923
I ——
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The overall intent of the diagram is to support grouping and classification of water types, also
termed hydrochemical facies. An example follows from
https://www.hatarilabs.com/ih-en/what-is-a-piper-diagram-and-how-to-create-one

The lower triangles are ternary diagrams that represent the relative proportion of anions or
cations. The various types of water, or facies, are shown in the middle diamond.

Piper diagrams depicted in this report use a colored field scheme implemented in the Python
programming language as published by Peeters, 20142, Rather than drawing an underlying
grid, the colored fields are used to help the visual interpretation of the data. The computations
and graphics were developed using open source program code published by Peeters.

2 peeters, L., 2014. A Background Color Scheme for Piper Plots to Spatially Visualize Hydrochemical Patterns.

Vol. 52, No. 1-Groundwater—January-February 2014
I ——
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The following is an example of the ternary grid and how data are plotted:

All values equal 100% on the triangular grid. The highest percentage of each of the
components occurs in the extreme corners of the triangle.

Values increase as indicated by the arrows.
Source:

https://upload.wikimedia.org/wikipedia/commons/thumb/a/ac/Blank ternary plot.svg/486px-
Blank ternary plot.svg.png
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APPENDIX B: PIPER DIAGRAMS

APPENDIX B.2 PIPER DIAGRAMS USED IN THE REPORT

The following diagram are presented in the following order:

1: ID4-7 (not included due to insufficient data)
2:1D4-18

3: ID4-3

4: 1D4-4

5:1D4-11

6: Cocopah

7: 1D4-5

7A: 1D4-1

8: ID5-5

9: ID1-12

10: ID4-2

11: ID4-10

12: ID1-16

13: Wilcox

14:1D1-10

15:1D1-8

16: RH-3

17: RH-4

18: RH-5

19: RH-6

20:ID1-1

21: ID1-2

22: Jack Crosby

23: WWTP (insufficient data)
24: MW-3 (insufficient data)

Recent Data: All (Piper only)
Recent Data: North and Central (Piper only)
Recent Data: South (Piper only)

A copy of the map follows (Figure 4, from main body of report)
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2:1D4-18

C___________________________________________________________________________________|
ENSI DRAFT: 12/7/2018 B.6



APPENDIX B: PIPER DIAGRAMS

3: ID4-3

. _______________________________________________________________|
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4: ID4-4

C___________________________________________________________________________________|
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5:1D4-11

C___________________________________________________________________________________|
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6: Cocopah
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7: 1D4-5

. _______________________________________________________________|
ENSI DRAFT: 12/7/2018 B.11



APPENDIX B: PIPER DIAGRAMS

7A: ID4-1

C___________________________________________________________________________________|
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8: ID5-5

C___________________________________________________________________________________|
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9: ID1-12

. _______________________________________________________________|
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10: ID4-2

. _______________________________________________________________|
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11: ID4-10

C___________________________________________________________________________________|
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12: ID1-16

. _______________________________________________________________|
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13: Wilcox

C___________________________________________________________________________________|
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14:1D1-10
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15:1D1-8
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16: RH-3; 17: RH-4; 19: RH-6
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18: RH-5

C___________________________________________________________________________________|
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20: ID1-1

C___________________________________________________________________________________|
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21: ID1-2

C___________________________________________________________________________________|
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22: Jack Crosby

One data point so no plots generated.

C___________________________________________________________________________________|
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Recent Data: All (Piper only)

Notes:

The number on the diagrams correspond to sequential well numbers assigned to each of the
wells as explained in the text. Data are for the period of 2005 to 2018.

This Piper diagram is further explained in Figure 6.
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Recent Data: North and Central (Piper only)

Note: The number on the diagrams correspond to sequential well numbers assigned to each of
the wells as explained in the text. Data are for the period of 2005 to 2018.

C___________________________________________________________________________________|
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Recent Data: South (Piper only)

Note: The number on the diagrams correspond to sequential well numbers assigned to each of
the wells as explained in the text. Data are for the period of 2005 to 2018.

C___________________________________________________________________________________|
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Assessment of Water Level Decline, Hydrogeologic
Conditions, and Potential Overdraft Impacts

For Active BWD Water Supply Wells.

ENSI Draft dated 1/7/2019




ENVIRONMENTAL NAVIGATION SERVICES, INC.

January 7, 2019

Mr. Geoff Poole

General Manager, Borrego Water District
806 Palm Canyon Drive,

Borrego Springs, CA 92004

RE: Assessment Of Water Level Decline, Hydrogeologic Conditions, and
Potential Overdraft Impacts For Active BWD Water Supply Wells

Dear Geoff,

The following draft Report was produced under our existing contract to provide
technical support to BWD for to the Borrego Valley Groundwater Basin
Groundwater Sustainability Plan Proposition 1 Grant Project. This Report
completes Task 2 in combination with reports dated 9/12/2018 and 12/7/2018,
and provides supporting data for Task 3 specific to the assessment of overdraft
impacts on BWD’s water supply.

Subsequent analyses are in process that will build from this Report to examine the
effect of overdraft on BWD supply well production rates and water quality.

Thank you for your time and attention.

Sincerely,

Jay W. Jones
CA PG#4106
Environmental Navigation Services Inc.

POB 231026, ENCINITAS, CA 92023-1026



ASSESSMENT OF WATER LEVEL DECLINE, HYDROGEOLOGIC CONDITIONS, AND

POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS

OVERVIEW

The purpose of this Report is to assess groundwater elevation decline trends for the Borrego
Water District’s (BWD) nine water supply wells?, examine well-specific hydrogeologic conditions
at the well locations, and assess the potential impact of overdraft on future water production.
Measured groundwater elevations at the nine BWD wells are reviewed in combination with
model-predicted groundwater elevations to assess ongoing water level decline at the BWD wells.
Site specific drilling logs, measured groundwater level data, and model-calculated groundwater
elevation data are evaluated in the context of the hydrogeologic characterization developed in
the USGS Model Report?. An analysis of potential aquifer productivity at BWD wells is then
developed based on an evaluation of how aquifer transmissivity® changes as a function of water
level using the aquifer geometry and hydraulic parameters from the USGS Model Report.

The overall intent of this analysis is to examine the potential impact of overdraft on BWD water
supply wells and provide technical support to assess the uncertainty associated with water level
trend analyses and predictions for individual BWD water supply wells. Specific objectives include:

1) Construct and evaluate hydrographs depicting measured groundwater levels and model-
predicted groundwater levels at each well, and examine water level decline trends at
each BWD water supply well.

2) Develop lithologic logs for each of the BWD wells as derived from driller’s logs and
available detailed geologic cross-sections and related studies. Use the interpreted logs
to compare local well conditions to the larger-scale hydrogeologic parameters used in
the USGS Model [USGS Model Report, 2015].

3) Compare the hydrographs and model-based water level predictions to the lithologic logs
to provide an understanding of well-specific hydrogeologic conditions at BWD’s nine
water supply wells.

4) Use the model aquifer geometry and local hydraulic conductivity values to calculate
aquifer transmissivity, a measure of aquifer productivity, for each BWD well location.
Based on observed water level decline, calculate the change in transmissivity as a function
of aquifer saturation to assess how overdraft will potentially affect BWD water supply
well production.

1 There are currently eight active water supply wells and one reserve well (see Table 1).

2 [USGS Model Report, 2015] Faunt, C.C., Stamos, C.L., Flint, L.E., Wright, M.T., Burgess, M.K., Sneed, Michelle,
Brandt, Justin, Martin, Peter, and Coes, A.L., 2015, Hydrogeology, hydrologic effects of development, and
simulation of groundwater flow in the Borrego Valley, San Diego County, California: U.S. Geological Survey
Scientific Investigations Report 2015-5150, 135 p., http://dx.doi.org/10.3133/sir20155150

3 Transmissivity is a hydraulic parameter defined as the product of the hydraulic conductivity times the aquifer
thickness. As further described in this Report, decreases in transmissivity are occurring due to overdraft.
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ASSESSMENT OF WATER LEVEL DECLINE, HYDROGEOLOGIC CONDITIONS, AND

POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS

The Borrego Springs Subbasin (Subbasin) of the Borrego Valley Groundwater Basin has been
declared by the California Department of Water Resources (DWR) to be in a state of critical
overdraft and is subject to the Sustainable Groundwater Management Act (SGMA). Per SGMA
“A basin is subject to critical overdraft when continuation of present water management
practices would probably result in significant adverse overdraft-related environmental, social, or
economic impacts.”* Pursuant to SGMA a Groundwater Sustainability Plan (GSP) is currently
under development? for the Subbasin.

Water level and pumping rate measurements will provide the primary data to monitor overdraft
and the effectiveness of pumping rate reductions under the GSP. The USGS’s numerical model
and supporting information contained in the USGS Model Report provide supporting insights
specific to future groundwater conditions data to assess water level decline due to ongoing
overdraft. The model was designed and calibrated to evaluate groundwater levels across the ~88
mi? Subbasin. It discretizes the aquifer system into three layers described as the upper, middle,
and lower aquifers. Each of the model layers are composed of 2,000 x 2,000 ft cells (~92 acres/
0.15 mi?) that average hydrologic properties at a much larger scale than occurs at individual wells.
As a result, approximations and averages are used at a scale broader than the immediate area
surrounding individual BWD water supply wells. The analysis provided in this report is intended
to be used, in part, to support the application of the model at the scale of the BWD wells.

Evaluation of the relationship between individual well production and BWD’s water storage and
distribution system is not included in this report. BWD’s current water supply system consists of
six pressure zones further described in a Dudek report entitled Proposition 1 SDAC Grant Task 5
Water Vulnerability/New Extraction Well Site Feasibility Analysis (dated 12/21/2018). Also
included in the 12/21/2018 report is information regarding the physical condition of BWD’s wells,
evaluations of well longevity, and recommendations for well replacement.

Water quality has also been changing over time at BWD wells. This Report focuses on water
production- for supporting details please refer to an ENSI Report entitled Water Quality Review
and Assessment: Borrego Water District (BWD) Water Supply Wells, dated 12/7/2018.

4 See: https://water.ca.gov/Programs/Groundwater-Management/Bulletin-118/Critically-Overdrafted-Basins
5 The GSP is being developed by the Groundwater Sustainability Agency (GSA) that consists of the County of San
Diego and the Borrego Water District. See overview at: https://www.sandiegocounty.gov/pds/SGMA.html
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ASSESSMENT OF WATER LEVEL DECLINE, HYDROGEOLOGIC CONDITIONS, AND

POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS

The following sections are included in this Report:

1.0 WELLS USED IN THIS ANALYSIS
1.1 BWD Well Production and Demand
1.1.1 Future Water Demand
2.0 HYDROGEOLOGIC CONDITIONS AND CONCEPTUAL MODEL
2.1 Aquifer Properties Assigned to the Groundwater Model at BWD Wells
2.2 BWD Water Supply Wells: Water Level Hydrographs and Observed Long-Term
Water Level Decline
3.0 BWD WATER SUPPLY WELLS: INTERPRETED HYDROGEOLOGY FROM DRILLER’S LOGS
4.0 EFFECT OF CONTINUED OVERDRAFT (LONG-TERM WATER LEVEL DECLINE) ON AQUIFER
CONDITIONS AT BWD WELLS
5.0 SUMMARY
6.0 RECOMMENDATIONS
7.0 REFERENCES

Appendix A. 2018 Pump Check Report
Appendix B. BWD Well Log Information

Section 2 of this Report provides an overview of aquifer conditions and includes hydrographs for
each of the BWD wells. Water quality is not discussed- a review of water quality conditions for
the BWD water supply wells is included in a separate ENSI report dated 12/7/2018.

Section 3 examines hydrogeologic conditions at each of the wells and compares the local, well-
specific information to conditions described in the larger-scale groundwater model developed by
the US Geological Survey. Generalized well logs are developed for each of the BWD wells based
on driller’s logs

Section 4 examines how the aquifer productivity will decrease as water levels decline due to
critical overdraft. Here an analysis of the aquifer transmissivity, a measure of aquifer
productivity, is used to examine how the wells will be affected over time under current rates of
water level decline.
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ASSESSMENT OF WATER LEVEL DECLINE, HYDROGEOLOGIC CONDITIONS, AND

POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS

1.0 WELLS USED IN THIS ANALYSIS

The focus of this Report is on the assessment of eight active and one reserve BWD water supply
wells (Table 1, Figure 1). The wells have been segregated by management areas as established
in prior work by Dudek (North/Central/South; see the GSP for details).

TABLE 1
M t| well |GsAGwm Y \fvta:ic Draw | oM/t Plant | Well
anagemen € Status ear GPM ater Down Efficiency | Depth
Area Name Well Installed Level *kk
(ft) sk sk (ft)
(ft)
North 1D4-4* Yes Active 1979** 395 205.4( 63.5 6 71 802
ID4-11 Yes Active 1995 920 223.2| 5.8 159 73 770
1D4-18* Yes Active 1982 130 311.2| 7.6 17 50 570
Central ID1-10* Yes Active 1972 317 213.9| 115 28 54 392
ID1-12 No Active 1984 890 145.5| 10.4 86 72 580
ID1-16 Yes Active 1989 848 230.9| 24.3 35 71 550
ID5-5 Yes Active 2000 542 182.1| 16.1 34 62 700
Wilcox Yes Stand-by 1981 205 305.2| 5.8 35 NA 502
South ID1-8 Yes Active 1972 448 71.2 | 47.7 9 51 830
Notes:

Data from 2018 Pump Check Results (see Appendix A)

*, wells being considered for replacement (currently three: I1D4-4, I1D4-18, and ID1-10)
** |D4-4 was redrilled/deepened in 1979

*** gpm/ft calculated from Pump Check data

**x* Plant Efficiency from Pump Check, in percent.

Values less than 60% are viewed to be of concern.

Note that BWD well locations do not fully represent hydrologic conditions within the Borrego
Subbasin as they are located in populated areas within their historical service areas (or
Improvement Districts [ID] as indicated by the well names) (Figure 1).
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ASSESSMENT OF WATER LEVEL DECLINE, HYDROGEOLOGIC CONDITIONS, AND

POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS
1.1 BWD Well Production and Demand

BWD currently serves approximately 1600 acre-feet of water per year (2017 Consumer
Confidence Report® dated July 1, 2018). This is equivalent to a continuous pumping rate of 992
gpm. The total pumping capacity of the wells listed in Table 1 is 4,695 gpm. Water supply wells
are typically operated 8 to 12 hours per day so BWD’s operating capacity is on the order of 1,565
to 2,348 gpm, approximately 1.6 to 2.4 times the current demand (992 gpm). This overview
assessment focuses on BWD’s water supply wells and does not account for the ability of BWD’s
water distribution system to store and transmit water to meet customer demand. Please refer
to Dudek’s 12/21/2018 Report for further system-specific details.

It is understood that well ID4-4 is in poor condition and will be replaced in 2019 at its existing
location. Itis likely that the new well will be more efficient and have a higher pumping capacity.
It is also understood that well ID1-10 will be replaced in 2019 at new well location yet to be
finalized but within the Central Management Area. Like ID4-4 it is being replaced due to it being
in poor condition, and a replacement well will also be likely to be more efficient and have a higher
pumping capacity.

Well ID4-18 is also reportedly in poor condition and is the lowest yielding BWD well per Table 1.
However, it is understood that it currently serves a very small water demand in the northern
portion of BWD’s service area. Because it is able to meet the demand ID4-18 will likely not be
replaced in the near future.

1.1.1 Future Water Demand

BWND’s service area includes many undeveloped residentially- and commercially-zoned parcels
that, when developed, will require water. Potential future water demands were assessed in a
Dudek report entitled BWD Theoretical Water Demand at Buildout of Present Unbuilt Lots Under
County’s Current Zoning in Borrego Springs, dated October 4, 2016. The Report states:

“Under the County’s current zoning there are 4,439 vacant and undeveloped parcels that could
be converted to residential development and 526 vacant and undeveloped lots that could be
converted to commercial, industrial, office space, rural commercial, open space, public agency,
or public/semi-public facilities (County of San Diego 2011a). Because an undetermined number
of lots do not have legal lot status and because many of the lots are not developable due to
environmental and other physical constraints, it was assumed that development of approximately
3,000 residential units would approach maximum buildout of the Borrego Valley. To estimate
increased demand for commercial and other user types, it was conservatively assumed that their

6 See BWD website:
http://nebula.wsimg.com/c30a61991a5160ddf5e577fe9f7b3c01?AccessKeyld=D2148395D6E5BC38D600&dispositi
on=08&alloworigin=1
|

ENSI: DRAFT 1-7-2019 5



ASSESSMENT OF WATER LEVEL DECLINE, HYDROGEOLOGIC CONDITIONS, AND

POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS

demand would increase proportionally to their existing percentage of the overall demand as
growth occurs in Borrego Springs.

Full General Plan buildout of legal lots given constraints was presumed to add an additional 3,000
residential, 215 commercial, 108 public agency, 207 irrigation, and 179 multiple unit EDUs to the
basin for a total of 6,811 EDUs at buildout of the Borrego Valley. A conservative estimate of
future water demands was estimated by applying the current residential EDU water demand of
0.55 acre-feet per account. This results in a future estimated municipal water demand of 3,746
acre-feet per year, which is about 66% of the basin sustainable yield of 5,700 acre-feet per year”.”

Dudek’s report concluded with three findings that are copied below:

e “Present County zoning for the BWD’s service area may be unsupportable under SGMA
constraints. Even with drastic reductions in residential EDU, it is uncertain that municipal
demand can be met, given current competition with agriculture, recreation, and other
water users of the basin, including potential environmental water necessary to maintain
the groundwater system.

e Existing County General Plan assumptions need to be reevaluated given physical water
constraints under SGMA.

e Any up-zoning in the BWD’s service area would necessarily require as preconditions
significant down-zoning of existing properties given physical constrains of available
groundwater supply to meet municipal demand at buildout of Borrego Springs.
Otherwise, an up-zoning without first meeting these preconditions would create a
significant contingent liability for the BWD and its ratepayers as well as potentially
difficult litigation risk due to the District’s cost to purchase water and potential inability
to provide potable water to the up-zoned property due to SGMA constraints. In other
words, upfront mitigation for new development is required to offset the condition of
overdraft in the BVGB.”

Clearly the estimated future demand cannot be met with BWD’s current water supply as the total
water demand could potentially triple. This Report will focus on BWD’s existing wells
independent of any SGMA considerations and defers to the GSP for further analysis of how
population growth will be accommodated under SGMA.

7 Report Footnote 3: “This estimate of the theoretical municipal water demand at buildout of present unbuilt lots
under the County’s current zoning in Borrego Springs is based on the current residential water use per EDU of 0.55
acre-feet per year, the existing distribution of user types, and an assumed additional 3,000 residential units at
buildout. It is recognized that change in the water use per EDU and change in the distribution of user types will
vary the actual municipal water demand.”
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POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS
2.0 HYDROGEOLOGIC CONDITIONS AND CONCEPTUAL MODEL

This section provides an overview of the current hydrogeologic conceptual model for the
Subbasin’s aquifer system. More comprehensive presentations and discussions of hydrogeologic
conditions are presented in the GSP.

Reports to date generally describe the Subbasin as consisting of three unconfined aquifers named
the upper, middle, and lower aquifers. The upper and middle aquifers are the primary sources
of water currently in use and are comprised of unconsolidated sediments. The lower aquifer
sediments become consolidated with depth and have been subject to folding and faulting. The
effects of overdraft are primarily seen in the upper aquifer as much of this portion of the aquifer
system has been dewatered. It is generally understood that the productivity of the aquifer
system decreases with depth from declines in both the hydraulic conductivity (the relative rate
of flow to a well for a given amount of drawdown) and in the aquifer storativity (the amount of
water that will be produced from the aquifer in response to a drop in water level).

The types and distribution of sediments that occur in the aquifer system are related to the
geologic conditions that formed the sediments. The USGS Model Report generally depicts the
Borrego Subbasin geology as initially described by Moyle, 19828  The three aquifers were
described by the USGS as follows (USGS Model Report, page 31):

“The upper aquifer is the regional water-table aquifer and consists of the saturated part of the
alluvium (Quaternary gravels [Qg] of Dorsey, 2002). Historically, it has been the principal source
of groundwater in Borrego Valley and yields as much as 2,000 gallons per minute (gal/min) to
individual wells (Mitten and others, 1988°). The upper aquifer is composed of Holocene to
Pleistocene age alluvial, fan, playa, and eolian deposits. These deposits are composed of
unconsolidated sand, gravel, silt, and clay (Mitten and others, 1988). The upper aquifer ranges
in thickness from 0O to 643 ft (table 2) and is thickest at the north end of the valley where Coyote
Creek enters the basin. It thins to the southeast and is only about 50 ft thick near the Borrego
Sink (Mitten and others, 1988) (fig. 10A).

The middle aquifer is composed of the upper part of Pleistocene age continental deposits. Moyle
(1982) correlated the middle aquifer with the upper Palm Spring Formation/upper QTc. The
middle aquifer yields moderate quantities of water to wells, but is considered a non-viable source
of water south of San Felipe Creek because of its diminished thickness (Mitten and others, 1988).
Descriptions on well logs penetrating these deposits indicate that the deposits range in size from

8 Moyle, W. R., 1982, Water resources of Borrego Valley and vicinity, California; Phase 1, Definition of geologic and
hydrologic characteristics of basin: U.S. Geological Survey Open-File Report 82—855, 39 p.

° Mitten, H.T., Lines, G.C., Berenbrock, Charles., and Durbin, T.J., 1988, Water resources of Borrego Valley and

vicinity, California, San Diego County, California; Phase 2, Development of a groundwater flow model: U.S.
Geological Survey Water-Resources Investigation Report 87-4199, 27 p.
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gravel to silt with moderate amounts of consolidation and cementation and that the predominant
grain sizes range from medium sand to clay (Moyle, 1982). The middle aquifer is as much as 908
ft thick (table 2) in the northern part of the valley, but it thins substantially in a southeasterly
direction (Mitten and others, 1988) (fig. 10B).

The lower aquifer includes the combined deposits of the lower Palm Spring and Imperial
Formations (Moyle, 1982; Henderson, 2001). The lower aquifer yields only small amounts of
water to wells (Moyle, 1982); it is composed primarily of partly consolidated siltstone, sandstone,
and conglomerate in the lower part of the continental deposits (Mitten and others, 1988). The
separation of the middle and lower aquifers is based on drillers’ log descriptions of “hard, dry, red
clays” that extend over the southern half of Borrego Valley at increasing depth to the north.
Drillers’ logs indicate sediments above the red clays are easy to drill, whereas those below the red
clay are hard to drill (Moyle, 1982). On the basis of the most recent interpretations of gravity
data, this aquifer is as thick as 3,831 ft (table 2) and is thickest in the eastern part of the valley
(figs. 9, 10B, 10C).”

Review of the USGS Model Report indicates that the aquifer details were developed for the model
as follows:

e Began with the three-layer aquifer geometry primarily based on work done by Moyle
(1982) and Mitten et al (1988).

e Reviewed 230 well and driller logs and interpreted sediment types and grain sizes from
the logs. Based on the interpretation developed a data base with grain size distributions.
“Each lithologic log was divided into discrete binary texture classifications of either coarse-
grained or fine-grained intervals on the basis of the description in the log (table 3).”

e The hydraulic properties of each layer (upper/middle/lower aquifer) were then estimated
based on grain sizes. “A 2-D geostatistical model, both incorporating kriging and cokriging
methods, was used to interpolate® the percentage of coarse-grained deposits of the
nearest wells onto a 2,000-ft grid across each aquifer for the entire study area.” The
results were used to create 14 roughly concentric zones per layer for model parameter
estimation. The zones are vertically contiguous across the three layers in the model.

e Refinement of layers and hydraulic properties based on review of groundwater model
calibration results where parameter refinement was done to improve the model’s ability
to match historical water levels.

0 Ed: In simple terms a map was made by using known values of sediment grain size and estimating the value
across the groundwater model grid. The estimates were determined using a multi-step process where each point
estimate is a linear combination of nearby points. Please refer to the USGS Model Report for additional details.

-
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In contrast to the USGS’s geostatistical approach, hydrogeologic stratigraphic analysis was
conducted as part of SDSU graduate student research for the Borrego Valley (Netto, 20011!). He
has a different aquifer interpretation than that used in the USGS Model Report as follows (Netto,
page 37):

“The conceptualization of hydrostratigraphic units described above is different from

the previous conceptualization made by the USGS (Moyle, 1982), which has since been the
basis for other groundwater modeling and water resource studies in Borrego Valley

(DWR, 1984b; Mitten, 1988). Moyle (1982) described a three-aquifer system corresponding
to the alluvium, upper Palm Spring Formation, and the combined lower Palm Spring and
Imperial Formations, respectively. Each unit was described as uniform, with no variation of
the physical characteristics within any of the three units. In this current study, the alluvium,
comprising the upper aquifer of Moyle (1982), has been divided into three separate
hydrostratigraphic units, each with varying physical characteristics based on the distribution
of soil texture within the alluvium. The middle and lower aquifers of Moyle (1982), have
been combined into one unit, partly because sufficient data is lacking to make clear
distinction between separate hydrostratigraphic units within the Palm Spring Formation and
potentially underlying Imperial Formation, and also because groundwater production from
this unit is limited to relatively shallow portions of the Palm Spring Formation from a limited
area in southern Borrego Valley. The current model has increased the definition of the
hydrostratigraphy in the principal water bearing portions of the aquifer system, namely the
alluvial aquifer.”

Netto’s conclusions further explain the difference in the hydrostratigraphic interpretation (page
136):
e “The geologic materials found within the groundwater basin include Tertiary
rocks, predominantly the Palm Spring formation, and Quaternary alluvium.
The Quaternary alluvium has been divided into older, intermediate and
younger alluvium and is mostly comprised of alluvial fan and intermittent
stream deposits, as well as some lacustrine deposits found within the
intermediate alluvium.”

e “The aquifer system is comprised of four hydrogeologic units of Quaternary
and Tertiary age. The uppermost three units are the Quaternary Alluvium,
designated as younger, intermediate and older, each with varying hydraulic
properties. The oldest and lowermost unit is the Tertiary Palm Spring
Formation. The hydrogeologic units are underlain by the Cretaceous and
older crystalline basement rocks.”

11 Netto, S.P., 2001, Water Resources of Borrego Valley San Diego County, California: Master’s Thesis, San Diego
State University, 143 p.
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e “The Quaternary older alluvium is the principal water-bearing unit of the
aquifer. It is relatively coarse grained and is thickest in the northern portion of
the basin.”

The USGS Model Report includes multiple references to Netto (2001) but describes the work as
a water resources study (page 9) and defers to Moyle (1982) as their primary guidance for the
aquifer designations and interpretation. While a direct comparison of the two approaches has
not been developed for this report, Netto’s hydrogeologic cross-sections have been used to
support review of the BWD well conditions by comparing the developed detailed geologic
cross-sections and lithology maps to the driller’s well logs.

The upper aquifer in the vicinity of the BWD water supply wells has been extensively dewatered
as a result of ongoing overdraft. Thus, future water production will increasingly need to rely on
the middle and lower aquifers. Historically the upper aquifer was the primary water source and
most of the wells and drilling-related data have focused on the upper aquifer. As a result
comparatively less data are available for the middle and lower aquifers.

A significant question specific to BWD wells is whether the water production from the sediments
of the middle aquifer will decrease with depth, leading to lower water production rates as water
levels decline with ongoing overdraft. The USGS Model is a finite element model that discretizes
the aquifer using a square grid of cells, assigns one set of hydraulic properties per 92-acre cell,
and assumes that each of the aquifer “blocks” per layer is homogeneous. Thus, the hydraulic
properties within each layer do not vary with depth. Section 3 includes an analysis of lithologic
conditions at each of the BWD well used to assess potential variations within the aquifer system
that may affect future well performance. Further refinement of the Subbasin-wide
hydrostratigraphy and aquifer conditions is beyond the scope of this report.
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2.1 Aquifer Properties Assigned to the Groundwater Model at BWD Wells

Aquifer properties assigned to each layer of the USGS Model at the nine BWD well locations have
been compiled and provided to ENSI by Dudek staff (Table 2). The model discretizes the aquifer
into 92-acre cells and the cell properties for each BWD well location include the hydraulic
conductivity (ft/day) and specific yield (dimensionless). These values correspond to how quickly
water will flow through the aquifer under a unit hydraulic gradient and the water volume (ft3)
that will be released from one-cubic foot of water subject to a one-foot water level drop,
respectively. Lower values of either parameter correspond to lower production rates. The ratio
of the parameters is indicative of how the well will produce water with increasing depth.

Table 2. Model Parameters at BWD Well Locations (per Modflow cell)

Parameter ID4-4 | ID4-11 [ ID4-18 [ ID1-10 | ID1-12 | ID1-16 | ID5-5 |Wilcox| ID1-8
Hydraulic Conductivity of Layer 1 (ft/day) 4177 | 41.27 | 97.15 | 82.61 | 56.99 | 96.62 | 71.39 | 97.24 | 56.00
Hydraulic Conductivity of Layer 2 (ft/day) 3.92 4.49 5.87 5.26 5.67 6.35 5.13 6.15 1.15
Hydraulic Conductivity of Layer 3 (ft/day) 0.54 0.92 0.52 0.28 0.12 0.80 0.85 0.78 0.16
Specific VYield Layer 1 0.30 0.30 0.08 0.07 0.11 0.08 0.05 0.08 0.11
Specific Yield Layer 2 0.03 0.03 0.05 0.03 0.03 0.05 0.20 0.05 0.03
Specific Yield Layer 3 0.04 0.04 0.08 0.04 0.04 0.08 0.03 0.08 0.04
Thickness of Layer 1 (feet) 292 233 392 125 123 188 184 259 120
Thickness of Layer 2 (feet) 420 268 908 222 286 147 274 71 125
Thickness of Layer 3 (feet) 221 300 0 1516 | 1821 939 1509 601 1538

Elevation of Top of Layer 1 (Feet above MSL) 597 613 692 561 528 643 561 725 531

Elevation of Top of Layer 2 (Feet above MSL) 305 381 300 436 405 454 377 466 411

Elevation of Top of Layer 3 (Feet above MSL) -114 113 -608 214 119 308 103 394 286

K layer 1: layer2 11 9 17 16 10 15 14 16 49
S layer 1: layer2 9.1 9.1 1.8 24 3.6 1.8 0.3 1.8 3.6
K layer 2: layer 3 7 5 11 19 49 8 6 8 7

S layer 2: layer 3 0.9 0.9 0.6 0.8 0.8 0.6 6.8 0.6 0.8

-
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Figure 2 depicts the hydraulic parameters. Hydraulic conductivities consistently decrease with
depth at all well locations. Here the values are shown on logarithmic scale because they decrease
by factors of 10 from layer to layer. Specific yield values in the middle and lower aquifers are
more similar in magnitude versus the upper aquifer and are shown linearly.

The aquifer parameter values are generally consistent with the conceptual model for the aquifer
system where water production rates and the amount of groundwater in storage decrease with
depth. Here, the sharp drop in hydraulic conductivity with depth at aquifer boundaries means
that the wells, as simulated in the model based on their interpretation of well log data, will have
decreasing production rates with depth. Further the model parameters illustrate that the loss of
the upper aquifer because of overdraft is very significant in that the upper aquifer can support
much higher production rates than the middle aquifer. Production from the middle aquifer, in
turn, will be significantly better than expected from the lower aquifer.

Aquifer parameter measurements normally obtained through controlled aquifer testing are in
short supply. The well-specific hydraulic parameters listed in Table 2 were developed by the
USGS based on interpretation of lithologic descriptions based on driller’s logs and calibration of
the numerical model. While the process likely results in reasonable estimates of the hydraulic
parameters, none of the values are based on well-specific aquifer test results. The lack of well-
specific hydraulic test data represents a major data gap toward the understanding of aquifer
conditions with depth at BWD water supply wells.

-
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2.2 BWD Water Supply Wells:
Water Level Hydrographs and Observed Long-Term Water Level Decline

Observed groundwater elevations at the nine BWD wells and model-estimated groundwater
elevations calculated as part of the Groundwater Model Update by Dudek are presented in
hydrograph plots (Figures 3 to 12). Dudek’s update used the calibrated USGS model (1945 to
2005) and incorporated additional hydrologic data to extend the model period through 2016.

In the larger perspective the model generally replicates the overall decrease in water levels and
loss of groundwater from storage that has been and continues to occur in the Subbasin due to
overdraft. The differences between the observed and modeled groundwater elevations over
time are depicted for eight of the nine BWD water supply wells (Figure 3). Groundwater elevation
decline observed at each of the BWD wells has ranged from 20 to 89 feet for each of the wells.
The water level elevation decline rates observed in eight of the nine wells over the past decade
range from 0.6 to 4.5 feet/year based on linear trends fitted to the water level data (Table 3).
Well ID1-10 is an exception and has exhibited a rise in groundwater elevation over the past 10
years.

Comparison of the observed and model-calculated water level elevations can be used to support
the use of the groundwater model at BWD well locations. The model works to provide a
statistically-based ‘fit’ of observed and predicted water levels and tends to average conditions
across the Subbasin. As a result, while the model provides a Subbasin-wide assessment of
hydrologic conditions, local water level elevations calculated by the model can be higher or lower
than those observed by water level elevations obtained by measurements at the wells. If the
water level elevations calculated by the model are lower than observed, the model is said here
to overestimate water level declines and thus overestimate overdraft. From a BWD management
perspective this means that the use of the model is protectively conservative and allows for a
margin of error. Conversely, if the model-calculated water levels are higher than those observed
at a well the model is said to underestimate water level decline and overdraft. In both cases the
understanding of model behavior can be used to support the localized use of the model.

The USGS Model was calibrated!? by the USGS for the period of 1945 to 2010. It was updated
by Dudek where the hydrologic parameters such as recharge and pumping were added for the

12Ed: Calibration specific to the hydrograph analysis refers to the process where the model parameters are
adjusted to improve the match between observed and model-predicted water levels. It is a large-scale model so
the calibration will locally over- and under-estimate water levels with to statistically obtain a ‘best fit’ across the
Subbasin. As noted in the Model Report (page 99) “Although the model was designed with the capability of being
accurate everywhere, the conceptual and numerical model still retains simplifications that could restrict
appropriate use of the current model to regional and sub-regional spatial scales and within seasonal to inter-
annual temporal scales. Potential future refinements and enhancements could improve the level of accuracy and
the spatial and temporal resolution.”
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period of 2011 to 2016 without changing the aquifer parameters (hydraulic conductivity, specific
yield, etc.). Nine wells were analyzed:

e The model overestimates water decline when compared to water level elevation
measurements at five wells. The following wells are listed in the order of increasing
magnitude: ID1-5, ID4-4, ID4-18, ID4-11, and ID1-8. Increasing trends were observed in
four of these five wells. The exception, as illustrated by Figure 3, is ID4-4 where the
difference between modeled and measured groundwater elevations started decreasing
in 2014 and becoming more accurate over time.

e The model matches observed water level elevations reasonably well at ID1-12.

e The model underestimates water level decline over time at two wells; ID1-16 and Wilcox.
Increasing trends over time were observed at these wells.

e Model-predicted and observed groundwater elevations have dissimilar trends at ID1-10,
and the differences between observed and predicted groundwater elevations are at
times greater than 50 feet so it has not been included in Figure 3. Measured
groundwater elevations vary greatly over the monitoring period, observed water levels
have been rising at ID1-10 since 2008, and groundwater model predictions of this
variability has been poor (see Figure 4). The cause of the water level rise is not known.
It is known that this well is in poor condition and it is scheduled to be replaced in 2019.

e All of the wells have experienced long-term water level decline that is generally
captured by the model.

The differences between the observed and model-calculated water level elevations are
described in this Section to provide a refined understanding of the model behavior. There are
multiple factors included in the model including pumping rates, recharge rates, assumed
aquifer geometry, and estimated hydraulic properties. As previously noted, the model
parameters are based on a statistical fitting process, and differences will arise during the
calibration process. Overall the model remains useful to understand the hydrology of the
Subbasin and the differences do not negate the long-term observations of water level decline
and overdraft impacts.

A series of Tables and Figures follow.

Figure 3 and Table 3 summarize the comparison of the model-calculated water level elevations
versus observed.

Figures 4 through 12 depict the observed and model-calculated water level elevations for each
of the BWD wells. Please note that varying characteristics are highlighted among the figures.

-
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FIGURE 3

Notes:

1. Overestimates mean that the model calculations lead to more overdraft than is being
observed. This may provide a factor of safety for the well operation.

2.1D1-10is not shown because results show the model water levels are higher than observed
by 60 to 40 ft (See Figure 4)
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TABLE 3
Well ID Long-term Measured Model Predictions versus Observed Water Levels
Measured Water Level | Overestimate:
Water Level Decline Rate Model water level elevations are lower than observed (overestimates overdraft).
Decline? (period in yrs)? | Underestimate:
(ft) ft/yr Model water level elevations are higher than observed.
ID4-4 743 -2.0 Model Overestimates water level decline.
(Fig 5) (1980**) (7.3 years) 2017- 2018 water level data show sharp drop after model period (not included in
trend calculation)
ID4-11 56 -1.0 Model Overestimates water level decline.
(Fig 6) (1995) (5.5 years) Difference is increasing from 2010-2016.
ID4-18 89 -2.6 Model Overestimates water level decline.
(Fig 7) (1987) (9.3 years) Rates of water level decline are similar for model and observations.
ID1-10 80 +4.4 Indeterminate. Highly variable water levels are observed together with poor model
(Fig 4) (1980**) (9.3 years) calibration. Cause of variability is unknown. Observed water levels have risen.
ID1-12 58 -1.4 Model predicted water levels match well with observed water levels.
(Fig 8) (1987) (10 years)
ID1-16 53 -0.6 Model Underestimates water level decline.
(Fig9) (1991) (10 years)
ID5-5 20 -1.0 Model Overestimates water level decline.
(Fig 10) (2004) (10 years)
Wilcox 26 -0.9 Model Underestimates water level decline.
(Fig 11) (2000) (10 years)
ID1-8 20 -4.5 Model Overestimates water level decline.
(Fig12) (1980) (2.5 years) Difference between observations and model trend is decreasing.
Notes:

1) Since well installation. The year of well installation is indicated in (parentheses). Wells ID4-4 and ID1-10 scheduled to be replaced in 2019.
2) Based on linear regression of observed water levels to calculate the annual decline rate over the time period as indicated.
3) Period ending 2016. Recent WL data obtained from the well during and not included in this analysis (see Figure 5).
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FIGURE 4. ID1-10 Hydrograph (Well in poor condition, to be replaced in 2019)
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1. Trend shown for recent measured groundwater elevation highlight the disparity with model
predicted groundwater elevations. Measured and model-calculated groundwater elevations
both show a rise in water levels over the past 10 years. Causes of observed groundwater
elevation variability and rise have not been examined or determined.

2. Upper aquifer has been dewatered.

-
ENSI: DRAFT 1-7-2019 18



ASSESSMENT OF WATER LEVEL DECLINE, HYDROGEOLOGIC CONDITIONS, AND

POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS

FIGURE 5. 1D4-4 Hydrograph (Well in poor condition, to be replaced in 2019)
Current water level decline is 2.0 ft/yr.

Notes:

1. Model predicted groundwater elevations are lower than measured groundwater elevations
observed 2008-2014. The rate of decline is also less.

2. Linear regression shown for recent data (in red squares) to highlight data versus model since
2010.

3. Upper aquifer remains viable; however, water level measurements in 2017 and 2018

are affected by pumping and likely overestimate the depth to water and water level decline.

-
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FIGURE 6. 1D4-11 Hydrograph
Current water level decline is 1.0 ft/yr.
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1. Model predicted groundwater elevations are lower than measured groundwater elevations,
2009-2016. Model predicted rate of drawdown from 2009-2016 shown by the linear regression
line is also greater than currently measured rate of drawdown.

2. Upper aquifer has been dewatered in model simulation but measured groundwater elevations
indicate the upper aquifer has not yet been completely dewatered.

-
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FIGURE 7. 1D4-18 Hydrograph
Current water level decline is 2.6 ft/yr.
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1. Model predicted groundwater elevations are lower than measured groundwater elevations
from 1995-2016. Trend shown for recent groundwater elevations (shown as squares).

2. Rates of groundwater elevation decline for predicted and measured data are similar.

3. Upper aquifer remains saturated (approximately 75 ft of saturated thickness remains).

-
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FIGURE 8. ID1-12 Hydrograph
Current water level decline is 1.4 ft/yr.

ID1-12
e WLE (ft) O Recent WLE o Model WLE [ft]  oeeeeees Linear (WLE {ft}}
500
480
y =-0.0059x + 63591
R*=019247

460

— L
.

& 440 v .
= ", '.
£ *ol
m -i'H [ ]
@ 420 -
« * e
2 *s %
u base of upper aquifer at 405 ft M5L > L+
Iﬁ 400 .@-."
: 23
= oL

380

360

340

K %, %, % %
2 \ s (3
% %o b % C
Date
Notes:

1. Linear regression trend shown for all measured groundwater elevations. Model match is

reasonably good.
2. Upper aquifer dewatered during USGS model calibration period that ended in 2010.
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FIGURE 9. ID1-16 Hydrograph
Current water level decline is 0.5 ft/yr.
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1. Since 2014 indicate the model predicted groundwater elevations are higher than observed.
Linear trend shown for all observed water levels.
2. Upper aquifer dewatered over 30 years ago.
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FIGURE 10. ID5-5 Hydrograph
Current water level decline is 1.0 ft/yr.

Notes:
1. Model predicted groundwater elevations are lower than observed.
2. Model predicts that the upper aquifer will soon be dewatered. Observed water level data also

support the upper aquifer will be dewatered but not as rapidly as calculated by the model. Linear
trends have been fit to both to illustrate the relative rates.

-
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FIGURE 11. Wilcox Hydrograph
Current water level decline is 0.9 ft/yr.
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1. Model predicted groundwater elevations over the past decade are higher than the observed
groundwater elevations and thus underestimate the measured rate of groundwater elevation

decline.
2. Upper aquifer dewatered many decades ago. Middle aquifer dewatered in ~2015. Thus,

remaining production is from the lower aquifer.
|
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FIGURE 12. ID1-8 Hydrograph
Current water level decline is 4.5 ft/yr.
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1. Model predicted groundwater elevations do not include the rise or variability in measured
groundwater elevations observed over the past decade. The model-calculated groundwater
levels predict consistent groundwater drawdown instead of the groundwater level recovery
observed from approximately 2000 to 2014.

2. Water levels remain within the upper aquifer.
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3.0 BWD WATER SUPPLY WELLS:
INTERPRETED HYDROGEOLOGY FROM DRILLER’S LOGS

The description of drill cuttings and drilling observations by the well drillers included in the well
completion reports for each of the nine BWD wells were used to develop hydrogeologically-
interpreted well logs. Though the observations are subjective and the quality and type of the
observations can vary from driller to driller, the results were reviewed from a hydrogeologic
perspective and used to develop generalized lithologies for each of the wells. It is recognized
that the interpretations are subjective and are provided here as the logs are currently the only
means to be able to review well-specific hydrogeologic conditions. Hydrogeologic conditions and
well construction details are graphically presented (Figures 13-21).

The primary purpose of this review is to compare the large-scale aquifer conditions used in the
model to the stratigraphic features observable in the driller’'s logs. The stratigraphic
interpretations have also proven useful toward evaluation of the behavior of the groundwater
model.

Figures 13 to 21 depict the lithologic and well construction information for each of the BWD wells
in the context of USGS and SDSU stratigraphic interpretations.

The figures depict:

e Well construction and screen intervals.

e Lithologies based on a hydrogeologic interpretation of the driller’s log for each well. None
of the wells were geophysically logged and all observations were as reported by the
drillers. The reported lithologies vary among drillers so the logs have been reviewed and
described and interpreted herein using more consistent terms.

e Depths where USGS Model Aquifer Boundaries occur (from Table 2).

e Depths of Hydrogeologic boundaries and aquifer units as described by Netto (2001)

e Select historical water level data to illustrate overdraft impact. Please refer to Figures 4
to 12 for specific hydrograph data for each of the wells.

e Projected water level decline. Two values are shown that correspond to a rate of 1 to 3
feet/year over 20 years, roughly in the currently-observed range for the BWD wells. The
projected water level decline depicted on Figures 13 to 21 are shown for general
illustration and are not directly linked to current observations.

The lithology reported in each well log has been compared to the aquifer units and groundwater
flow parameter that were incorporated into the groundwater model for the cell where each well
is located in the model (see Table 4). The actual likely contact elevation is estimated based on
the driller's log, and review of nearby logs that have been depicted in cross-sections developed
by Netto (2001). Table 4 also provides for a review of the model’s aquifer discretization and
parameterization and ties those findings with the hydrograph findings in Section 2.
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Y R \} . ..
Well ID M S \% < @ N @\ &‘ N <& \é\ \‘\\ @\ N UPPER AQUIFER MIDDLE AQUIFER COMMENT
The model's understimate of middle aquifer thickness will
Nearly Dewatered. Lithology log indicates base Lithology log indicates middle aquifer is thicker lead to slight overestimate of water level decline.
1D4-4 300 321 21 115 163 48 69 is 21 feet higher than model. than model estimate. NOTE: Lithology log indicates confined aquifer conditions
may have occurrred until recently.
The model's understimate of middle aquifer thickness will
Nearly Dewatered. Lithology logindicates base Lithology log indicates middle aquiferis much lead to an overestimate of water level decline.
1D4-11 381 335 46 113 195 308 262 is 46 feet lower than model. thicker than model estimate. NOTE: Lithology log indicates confined aquifer conditions
occur.
Not Base of middle aquifer not indicated in
Remains Viable. Lithology log indicates base i Thick iferth db del will lead t
|D4-18 300 282 18 608 e.ncountered Not Calculated| very deep emains Viable. Lithology log indicates base is lithology log (very deep or log lacks detail icker upper aqui eAr an used by mo ? will lead to an
in 700' deep 18 feet lower than model. ) : overestimate of water decline.
b necessary to identify base).
well bore.
Dewatered. Lithology log indicates base is 15 Lithology log indicates middle aquifer is slightly o
- - R ter levels and del match.
ID1-10 408 423 15 219 216 3 18 feet higher than model. thicker than model estimate (by 18 ft). Ising water fevels and poor mode! matd
The model's understimate of middle aquifer thickness will
Dewatered. Lithology logindicates base is 20 = Lithology log indicates middle aquiferis much lead to an overestimate of water level decline.
1D1-12 405 385 20 118 65 183 163 feet lower than model. thicker than model estimate. NOTE: Lithology log indicates confined aquifer conditions
may have occurred until recently.
Not Lithology log indicates middle aquifer is much Very thick upper aquifer observed in lithology log versus
ID1-16 454 197 257 308 encountered Not Dewatered. Lithology log indicates base is very thicker than model estimate. However model will lead to an overestimate of water decline by the
in700'deep  Calculated deep- 257 feet lower than model. extreme lack of fine-grained materials in the model. Uncertainty: Assumes the drillers log accurately
well bore. driller log suggests that the log is incomplete. reflects lithology.
ID5-5 375 Not Analyzed Not Analyzed Nearly Dewatered. Driller's log grossly generalized, of limited use, not analyzed.
Lithology log indicates middle aquiferis much ~ The model's understimate of middle aquifer thickness will
Dewatered. Lithology logindicates base is84  thicker than model estimate. However, the lead to an overestimate of water level decline.
Wilcox 466 550 -84 394 200 194 278 feet higher than model (has no effect on sediments were observed to be consolidated Uncertainty: the presence of consolidated sediments will
model). and may have low hydraulic conductivity like lower hydraulic conductivity and cause the model to
the lower aquifer. underestimate water level decline.
Lithology log indicates middle aquiferis also Very thick upper aquifer observed in lithology log versus
Remains Viable. Lithology log indicates base is thicker than model estimate. Clay at base of = model will lead to an overestimate of water decline by the
ID1-8 410 310 100 290 -33 323 223 - Hithology log middle aquifer may cause confined aquifer model. Will also mean that the well production from the
much lower than in the model by 100 feet. L L. . " . . L
conditions to occur within lower portion of more prolific upper aquifer will be maintained for a longer
well. duration.
NOTE:

Indicates a well where the model-calculated water levels may overestimate water level decline.
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ID4-4 (to be replaced, currently scheduled for 2019)
Comparison of model-predicted and measured water levels at Well ID4-4 (Figure 4) shows that
the model overestimated water level decline from 2010 to 2016 by approximately 10 feet.

Upper aquifer has been dewatered so water production is now from the middle and lower
aquifers. By apparent USGS criteria, review of the lithologies supports that the model over
estimates middle aquifer base elevation by 48 feet, thereby underestimating middle aquifer
thickness and over estimating lower aquifer thickness greater by 48 feet respectively. Because
the model assigns a middle aquifer hydraulic conductivity value that is 11 times greater than
lower aquifer hydraulic conductivity, the underestimate of the middle aquifer thickness will
lead to slight overestimate of water level decline at well.

Review of the SDSU stratigraphy interpretation the upper aquifer thickness is underestimated
by 600 feet. By this criterion the model would lead to an overestimate of water level decline at
the well.

The lithology log indicates that confined aquifer conditions may have occurred until recently.
ID4-11

Comparison of model-predicted and measured water levels at Well ID4-11 (Figure 5) shows the
model overestimated water level decline from 2010 to 2016 by approximately 15 feet.

Upper aquifer, as defined by the USGS model, is dewatered at this point in time and water
production is now from the middle and lower aquifers. The model overestimates middle
aquifer base elevation by 308 feet, thereby underestimating middle aquifer thickness and
overestimating lower aquifer thickness greater by 308 feet, respectively. Because the model
assigns a middle aquifer hydraulic conductivity value that is 5 times greater than the lower
aquifer the model's underestimate of middle aquifer thickness will lead to an overestimate of
water level decline at the well.

Review of the SDSU stratigraphy interpretation supports that the model under estimates upper
aquifer thickness by approximately 600 feet. By SDSU criteria, hydraulic conductivity values in
the model are further underestimated. leading to a greater overestimate of water level decline
at the well.

The lithology log indicates that confined aquifer conditions may have occurred until recently.

ID4-18 (being considered for replacement)

Comparison of model-predicted and measured heads at Well ID4-18 (Figure 6) indicate that
from 2010 to 2016 the model overestimated water level decline. The difference is decreasing
and the model estimate is improving toward the end of the model update period (2016).

-
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The upper aquifer remains partially saturated and currently viable. Review of the lithologic log
indicates that the model slightly underestimates the thickness of the upper aquifer. This will
lead to a slight underestimate of water level decline at the well. Should the upper aquifer be
dewatered water production will be primarily from the middle aquifer.

A pilot borehole was drilled when the well was constructed in 1982. The well was not
completed between 560 and 699 feet bgs likely because of better production from the upper
aquifer at that time. The sediments encountered at depth may prove to be reasonably
productive.

ID1-10

Comparison of model-predicted and measured water level elevations at Well ID1-10 indicate
both are rising with time since 2009. Observed water levels are approximately 60 feet below
modeled water level elevations and rising much faster than model-predicted heads during this
period (Figure 3). Overall comparison shows high observed water level variability and poor
model performance.

The upper aquifer is dewatered at this point in time. Model contacts (top and bottom of the
middle aquifer) are close to drillers log based on apparent USGS criteria. Review of SDSU
stratigraphic criteria supports that the model underestimates the upper aquifer thickness by
approximately 140 feet. If so, the model will overestimate water level decline at the well.

ID1-12
Model-predicted and measured water level elevations at Well ID1-12 are reasonably similar and
indicate the model is performing well.

The upper aquifer as defined by USGS model was dewatered in the mid-2000s. The well
currently produces water from the middle and lower aquifers. Review of the lithologic log
supports that the elevation of the base of the middle aquifer is higher by 183 feet versus the
model and 163 feet thicker. The review also supports that the well may not be completed in
the lower aquifer. If so, the model underestimates the contribution of the middle aquifer.
Since the model assigns a hydraulic conductivity value for the middle aquifer that is 47 times
greater than that of the lower aquifer the model, the lithology review suggest that the model
has the potential to overestimate water level decline at this well. The lithology log also
indicates confined aquifer conditions may have occurred until recently.

Review of SDSU stratigraphic criteria suggest that the model underestimates the thickness of
the upper aquifer by over 400 feet. If the SDSU criteria are appropriate, the model
underestimates hydraulic conductivity and will over estimate water level decline. However,
current model-predicted heads and measured heads match closely at Well ID1-12 (Figure 7) so
these effects are not being realized.
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ID1-16

Model-predicted head and measured water level elevations at Well ID1-16 indicate that model
predicted water levels are higher than observed. Data obtained for 2013 through 2016 support
that the model performance is improving (Figure 8).

The upper aquifer has been dewatered for decades. The well currently produces water from
the middle and lower aquifers.

The driller’s log for the 705' boring is very generalized and does not report encountering any silt
or clay. Hence the boring does not appear to have encountered the lower aquifer. In contrast
the model predicts the base of middle aquifer at 225 ft MSL. Review of the lithology log
indicates middle aquifer is much thicker than model estimate. If so the model-predicted water
levels will be higher than observed; however, the conspicuous lack of silt and clay in the driller
log suggests that the log is incomplete.

By SDSU criteria, the model underestimates the thickness of the upper aquifer by
approximately 380 feet. If SDSU's criteria is appropriate this would lead to a greater under
estimated of hydraulic conductivity in the model and a greater under estimate of drawdown.

ID5-5
Driller's log is grossly generalized and has limited useful information.

Water production will soon be from the middle and lower aquifer as the upper aquifer is nearly
dewatered.

Wilcox

Comparison of model-predicted and measured water level elevations at the Wilcox well
indicate that model underestimates water level decline in recent years by approximately 20
feet (Figure 10).

Water production is from the lower aquifer- the upper aquifer had been dewatered prior to the
time of well installation and the middle aquifer dewater in ~2015.

Review of the lithologic log indicates that the elevation of the base of the middle aquifer base is
underestimated by 194 feet leading to a thicker middle aquifer than assumed by the model.
Because the model assigns a hydraulic conductivity value for the middle aquifer that is 8 times
greater than that of the lower aquifer the model may calculate more water decline than
observed at this well if the middle aquifer has not yet dewatered.

By SDSU criteria the model under estimates upper aquifer thickness by approximately 180 feet.
If SDSU's criteria is appropriate this would lead to a greater underestimate of hydraulic
conductivity in the model and a similar effect on the model calculations.

-
ENSI: DRAFT 1-7-2019 31



ASSESSMENT OF WATER LEVEL DECLINE, HYDROGEOLOGIC CONDITIONS, AND

POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS

ID1-8

Comparison of model-predicted and measured water level elevations at Well ID1-8 indicate
that model overestimates water level decline in recent years by approximately 25 feet (Figure
10).

The upper aquifer remains viable in this well; however, the current rate of water level decline is
4.5 ft/year and an estimated saturated thickness of 47 feet remains per the model-estimated
aquifer base. Significant upper aquifer water production remains in this well but the upper
aquifer is likely to become dewatered as a result of ongoing overdraft.

Both the upper and middle aquifer thicknesses per lithologic log review are significantly greater
that estimated in the model. The model assigns a hydraulic conductivity value for the upper
aquifer that is 49 times greater than that of the middle aquifer, and assigns a middle aquifer
hydraulic conductivity value that is 7 times greater than that of the lower aquifer. As a result,
the well will be more prolific than calculated in the model and thus the model may be
overestimating water level decline at this well.

The driller's log makes little reference to lithification/density of sediments making the
stratigraphic assignment of the base of the middle aquifer tenuous. The base of middle aquifer
as designated by the model is interpreted by SDSU as the top of the Palm Springs Formation. In
contrast the USGS Model Report (see Section 2) indicates that they correlated the middle
aquifer with the upper Palm Spring Formation. If so, this would suggest the middle aquifer is
much thinner. Overall the comparison highlights the difficulty in the aquifer interpretations
based on geologic boundaries.

-
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POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS

4.0 EFFECT OF CONTINUED OVERDRAFT (LONG-TERM WATER LEVEL DECLINE)
ON AQUIFER CONDITIONS AT BWD WELLS

The long-term ability of a well to produce water is directly related to the saturated thickness
and hydraulic conductivity of the aquifer where a well is constructed. A parameter known as
transmissivity, T, is used to support numerical estimates of aquifer productivity and in well
hydraulics. It is the product of the saturated thickness (b, in feet) multiplied by the hydraulic
conductivity (K, in ft/day), or K*b. The higher the value of T, the greater will be the amount of
water that can flow through an aquifer and enter a water supply well. Declining water levels
cause the aquifer transmissivity to decrease as a function of the saturated thickness as there is
simply less water flowing through an aquifer and into a well. T, for a layered aquifer, is the sum
of the transmissivities of each of the layers.

Transmissivity calculations were conducted for each of the wells based on current water levels,
the aquifer layer elevations developed by the USGS for use in the model, and the hydraulic
conductivity at the well. Future water levels were then calculated based on current rates of
water level decline observed at each of the wells as depicted in the well hydrographs in Section
2.2. While not a direct assessment of well yields, the calculations provide insight regarding how
overdraft will affect long-term well yield.

TABLE 5
K, b,
K, upper | b, upper . . K, lower | b, lower | rated
ft/day ft middle | middle ft/day ft gpm
Well |delWL, ft/yr ft/day ft
NMA 1D4-4* 2.0 41.77 8 3.92 420 0.54 72 395
ID4-11 1.0 41.27 12 4.49 268 0.92 252 920
ID4-18 2.6 97.15 74 5.87 170 0.52 0 130
CMA 1D1-10* 1.0 82.61 0 5.26 171 0.28 0 317
ID1-12 14 56.99 0 5.67 265 0.12 147 890
ID1-16 0.6 96.62 0 6.35 83 0.80 230 848
ID5-5 1.0 71.39 13 5.13 225 0.85 276 542
Wilcox 0.9 97.24 0 6.15 0 0.78 192 205
SMA ID1-8 4.5 56.00 47 1.15 102 0.16 498 448

provisional estimate (after well replacement)

The calculations for each of the wells are based on the saturated sediment thickness based on
the depth of each of the wells. As illustrated by Figure 2 and the values in Table 5, the

hydraulic conductivities (K, in ft/day) decrease from the upper to the middle aquifer, and again
from the middle to the lower aquifer. The aquifer thicknesses (b, in ft/day) vary depending on
aquifer geometry and degree of overdraft. Note that the upper aquifer has been substantially

-
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dewatered in all but 2 of the wells, and the middle aquifer has been dewatered at the Wilcox
well. The results of the calculation are shown in graphical form in Figures 22 and 23, below,
and further discussed in Section 5 and in Table 6.

FIGURE 22

Figure 22 depicts the change in transmissivity over time expressed as a ratio, starting at a value
of 1 and decreasing. The annual rate of water level decline is noted for each well in the chart
labels, was assumed constant, and ranges from 0.6 to 4.5 ft/year. A future water level decline

rate of 1.0 ft/year is provisionally assumed for the ID1-10 replacement well. Three behaviors
can be noted:

e Linear decrease (Wilcox, ID1-12, ID1-16, and ID1-10) to approximately 90% of initial.
Water levels remain within an aquifer layer so T decreases linearly with water levels.
For example, a 10% decrease in water level equates to a 10% decrease in T.
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e Tdecreases linearly but at a much higher rate (ID4-18). Here the more prolific upper
aquifer is being dewatered so the impact on T is more severe, decreasing to
approximately 40%.

e The decrease in T after the upper aquifer is dewatered changes. This is observed in ID4-
4, ID5-5, and ID1-8 after 5, 13, and 11 years, respectively.

FIGURE 23

Figure 23 shows the magnitude of the changes in Transmissivity over time at the various well
locations. The changes in the magnitude of T per well are depicted in Figure 22. Significant
changes occur when an aquifer that provides water to a well is dewatered. The chart
illustrates the following:
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e Well ID1-8, where water levels are declining 4.5 ft/year, is severely affected by
overdraft. For reference it is currently rated at 448 gpm and the Wilcox well is at 205

gpm.

e Dewatering of the more prolific, higher permeability upper aquifer is having a significant
effect on ID4-18, and a lesser effect on ID5-5.

e The calculated T values do not necessarily reflect the observed well performance as the
well conditions are not accounted for. The gpm ratings are indicated along the left side
of the chart. ID4-18, a well reportedly in poor condition, is located in an area of high T
but has a relatively poor production rate.

Long-term overdraft has led to the loss of the upper aquifer as a source of water for many of
the BWD wells, and the upper aquifer will become dewatered over the next 20 years at the
currently-observed rates of water level decline in all but one of the wells (ID4-18 is the
exception). Fortunately, the middle aquifer has proven to be a reliable source of water with
sufficient production rates to meet current BWD demand.

Water supply well production rates are expected to decrease as a result of ongoing water level
decline. The greatest impact occurs when the upper aquifer is dewatered as indicated by the
four wells (ID4-4, ID4-11, ID5-5, and ID1-8) where the upper aquifer is projected to become
dewatered as best illustrated in Figure 22. For reference the hydraulic conductivity of the
Upper Aquifer included in the model ranges from 9 to 49 times that of the Middle Aquifer. This
means relative to potential aquifer productivity that a 10-foot thick layer of the Upper Aquifer
is equivalent to a 90- to 490-foot thick layer of the Middle Aquifer.

Where the upper aquifer has already been dewatered (e.g. Wilcox, ID1-12, ID1-16, and ID1-10)
transmissivities decrease by approximately 10% and the wells are relatively unaffected. ID1-8 is
especially affected because of water levels that are falling at a rate of 4.5 ft/yr. Figure 23
shows the calculated values of transmissivity over time. Review of the results supports that the
magnitudes of transmissivity are in a range where the wells should remain productive, with the
exception of ID1-8.

The transmissivity values are used to provide an approximate measure of the potential
decrease in well productivity. The flow rates are adjusted based on the change in transmissivity
presented in Figure 22 and the calculations presented in Table 6.

-
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TABLE 6

NMA CMA SMA

Well: 1D4-4* @ 1D4-11 1D4-18 ID1-10* 1ID1-12 ID1-16 ID5-5 Wilcox ID1-8

Rated Flow, gpm 395 920 130 317 890 848 542 205 448

% T at 10 years| 80% 80% 70% 95% 95% 95% 70% 95% 15%
Adjusted Rate, gpm| 316 736 91 301 846 806 379 195 67
% T at 20 years| 75% 70% 40% 90% 90% 90% 55% 90% 5%
Adjusted Rate, gpm| 296 644 52 285 801 763 298 185 22

* Poor condition wells scheduled to be replaced in 2019.

Evaluation of Pumping Rate at 1600 AFY Demand (992 gpm continous pumping rate)

versus

TOTAL o |oss 8hr/day demand 12 hr/day

Flow Rate, gpm| 4695 1565 158% 2348 237%
Adjusted Rate, 10 yrs| 3737 20% 1246 126% 1868 188%
Adjusted Rate, 20 yrs| 3347 29% 1116 112% 1673 169%

versus
demand

The calculations presented in Table 6 assume that the current well performance depends solely
on the model-calculated transmissivities. Individual well performance depends on multiple
factors aside from the transmissivity. These include whether a well is properly functioning and
hydraulically efficient, the heterogeneity of sediments in the vicinity of a well, and how the well
and aquifer will respond to pumping. While multiple assumptions and approximations are
involved in the calculations, they do provide insight regarding how the well productivity can be
expected to change over time as water levels decline. Here periods of 10 and 20 years are
included for general comparison. Two total well pumping rate values are presented as a range
based on an operating schedule of either 8 or 12 hours/day. Review of the results supports:

e Current flow rates provide 158 to 237 percent of current demand capacity, assuming
that all of the wells are in production and that the flows can be managed by BWD’s
water storage and distribution system.

e After 10 years the wells provide 126 to 188 percent of current demand capacity- a
reduction of approximately 20% from current capacity.

e After 20 years the wells provide 112 to 169 percent of current demand capacity- a
reduction of approximately 29% from current capacity.

e Production rates of Wells ID4-18 and ID1-8 significantly diminish. These wells are likely
to be no longer cost-efficient to operate.

-
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This analysis indicates that while combined pumping capacity of the wells will support BWDs’
current demand, the reserve capacity of the water supply is diminishing and at least two of the
wells may no longer be cost effective to operate. Pumping (lift) costs will also increase as water
levels fall. Some of the impacts on reserve capacity may be offset, depending on timing, by
pumping rate reductions required under the GSP.

The transmissivity-based production rate analysis does not account for the physical condition of
the wells and is based on the aquifer properties for three distinct aquifer layers as describes in
the USGS groundwater model. Well conditions are known to be poor at ID4-4, ID1-10, and |D4-
18 and their production rates as tested (see Table 6) likely underestimate potential well
performance. Wells ID4-4 and ID1-10 are scheduled to be replaced in 2019 and both will be
completed in the middle and possibly lower aquifers depending on the results of drilling and
testing. For additional details please refer to Dudek’s report entitled Proposition 1 SDAC Grant
Task 5 Water Vulnerability/New Extraction Well Site Feasibility Analysis (dated 12/21/2018).
Also included in the 12/21/2018 report is information regarding the physical condition of BWD’s
wells, evaluations of well longevity, identifies six pressure zones used in BWD’s water supply
system, and supporting details and recommendations for well replacement.

The foregoing analysis examines the total well production and does not include the ability of
BWD'’s pipeline and storage system to deliver the water. Review and analysis of ongoing well
testing and water level monitoring will be necessary to track the performance of the wells
relative to the approximations and estimates developed for this report.
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5.0 SUMMARY

The Borrego Water District (BWD) actively operates eight water supply wells and has a ninth in
reserve. Of concern is the impact of continued overdraft to BWD’s ability to reliably produce
drinking water. Overdraft is being addressed under the Sustainable Groundwater
Management Act (SGMA) by the development and implementation of a Groundwater
Sustainability Plan (GSP) as previously explained in this report. The combined production from
these wells is sufficient to meet the current water demand provided the water can be delivered
via BWD’s water storage and distribution system. Two wells (ID4-4 and ID1-10) are in poor
condition and scheduled for replacement in 2019. The new wells will improve the reliability of
the water supply and will likely increase BWD’s available pumping capacity.

Long-term overdraft has affected all of the BWD water supply wells and water level decline is
ongoing. Current rates of water level decline at BWD wells range from 0.6 to 4.5 ft/year. BWD
water supply wells are becoming increasingly reliant on water produced from deeper, less
productive sediments. This results in wells that become less productive and to have increased
pumping costs as water levels decline. Conceptually the aquifer system consists of three units
termed the upper, middle, and lower aquifers. Of these the upper aquifer has historically water
proven to be the most prolific since it generally consists of coarse-grained alluvial sediment
with hydraulic conductivities roughly 10 times higher than the middle aquifer. Much of the
upper aquifer has been dewatered forcing well production to become dependent on the middle
and lower aquifers.

Calculations presented in Section 4 support that the combined well production has the
potential to continue to be able to support the quantity of water necessary for BWD’s current
water supply demands over the next 10 to 20 years. While the middle aquifer and lower
aquifers are less prolific than the upper aquifer, BWD water supply wells are currently able to
maintain pumping rates ranging from 130 to 920 gpm. Future water production rates are
projected to decrease approximately 20 to 30 percent over the next 10 to 20 years based on
current rates of water level decline.

Note that this analysis does not consider the potential impact of overdraft on water quality or
future water demand related to undeveloped properties in the Borrego Valley. Please refer to
the GSP and a separate ENSI report dated 12/7/2018 included within the GSP that provide an
assessment of how groundwater quality is being affected by overdraft and land use. As noted
in Section 1.1.1, the future water demand due to undeveloped parcels as currently zoned
and/or entitled may prove to be unsupportable under SGMA constraints. Evaluation of future
water demands will be addressed under SGMA will be included in the GSP.

-
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This report examines the model results and aquifer conditions at the scale of BWD water supply
wells. This was done by comparing the current model results at BWD water supply wells
together with review of driller’s logs and the aquifer boundaries and parameters included in the
model construction.

Analyses are presented in this report to:

1) Compare observed and modeled water level decline at BWD wells (Section 2).
Hydrographs depicting groundwater levels measured over time at each of the BWD
water supply well were developed and presented in this report. Water level
observations are the primary measure of overdraft.

2) Examine available lithologic data from BWD wells to assess the performance of the
large-scale groundwater model relative to local conditions (Section 3). Hydrogeologic
evaluation of driller’s logs and review of available detailed geologic cross-sections and
structure maps were conducted to establish stratigraphic conditions at each BWD water
supply well. The model was developed to address groundwater conditions across the 88
mi? Subbasin and necessarily requires that aquifer conditions be assessed at a relatively
large scale as compared to hydraulic conditions that occur at the scale of individual
wells.

3) Evaluate potential changes in aquifer productivity, as measured by aquifer
transmissivities used in the model, in the vicinity of BWD wells as a function of water
level decline (Section 4).

The overall goal of the GSP is to attain a sustainable hydrologic condition where water
extracted from the aquifer system is replenished by recharge and thus eliminate long-term
overdraft within the Borrego Subbasin. The analyses of this report assume that current water
level decline rates observed at BWD wells will continue over the next 20 years. Overdraft will
affect all of the wells, with the most significant loss in production occurring in a subset of the
wells when the upper aquifer is dewatered. As water production shifts to the middle aquifer
the well capacities decrease and production rates are expected to generally decrease to varying
degrees as a function of water level.
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Among the findings of this report include:

1. Hydrograph Analyses

e Current rates of water level decline range from 0.9 to 4.5 ft/yr. The highest rate is
observed at ID1-8 where nearby Ram’s Hill wells are being operated. On average the
other wells are experiencing a decline of approximately 1.3 ft/year (ranging from 0.6 to
2.6 ft/year).

e The upper aquifer as defined in the groundwater model has been dewatered in 4 of the
9 BWD wells (Table 5). Where the upper aquifer remains saturated three of the wells
have residual saturations of 8 to 13 feet and will soon be dewatered. The upper aquifer
in the other 2 wells may remain viable with 47 and 74 feet of remaining saturations,
respectively.

e From a BWD perspective, overestimated water level decline by the groundwater model
is preferred at it provides a factor of safety to the use of the model for water supply
management. This applies to four wells: ID4-4, ID4-11, ID4-18, and ID5-5. A fifth well,
ID1-8, is being overestimated by the model but review of the well conditions supports
that conditions may change.

e Underestimated water level decline is of concern from BWD water supply management
perspective. This applies to two wells- Wilcox and ID1-16. The Wilcox well is currently
inactive and available for reserve capacity.

e The model prediction closely matches current hydrographs at ID1-12.

e The model behavior at ID1-10 is not understood and the observed water levels are very
dissimilar to the model predictions. The model and well conditions are similar so it is
suspected that the model behavior is not related to the aquifer properties used in the
model. ID1-10is in poor condition and scheduled to be replaced in 2019.

In terms of the use of the groundwater model for prediction of BWD well water
elevations in the GSP, the overall rate of water level decline determined by the model is
similar to what has been observed in all wells except for ID1-10. There are differences
between observed and model-calculated water levels (as illustrated by Figure 3) that
will need to be monitored. While the model may be recalibrated or refined in the
future, it remains useful for evaluation of BWD’s water supply wells provided the
differences between observed and model-calculated water levels are considered.
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2. Lithologic Review

e There is evidence based on review of the lithologic logs that the model may
underestimate the thickness of the upper aquifer at six of the water supply wells (Table
7). If this is the case, the model may be using lower hydraulic conductivity for the
sediments that occur in the vicinity of the water supply wells. This will cause the model
to overestimate the rate of water level decline where the upper aquifer has not yet
been dewatered.

e Comparison of local hydrogeologic conditions to the generalized hydrogeologic
conditions incorporated into the broader scale groundwater model indicates that there
is considerable uncertainty associated with the designation of hydrogeologic units. For
example, the aquifer system is described as unconfined in the USGS Model. However,
the driller’s log review supports that fine-grained strata that could well be confining
units occur in ID4-11 and ID1-12. If so, future performance of these wells may vary from
what would be predicted for wells pumping from a confined aquifer.

Of the BWD wells, ID4-11 and ID1-12 have the highest specific capacity (159 and 86
gpm/ft, see Table 1). A high specific capacity indicates a high performance well.
Review of lithologic logs suggest confined aquifer conditions occur instead of the
unconfined conditions assumed in the model. The well performance will likely change if
water levels drop sufficiently to cause the aquifer to be dewatered to a depth that
occurs below the confining layer.

e The local stratigraphy inferred from the driller’s logs can differ significantly from the
regional model aquifer boundaries. The discrepancies observed between the model and
the drilling logs were used to evaluate whether the model, as configured, has the
potential to over or under estimate water level elevation decline (Table 5). Where the
model-predicted water levels are lower than observed, review of the lithologic logs
support that higher hydraulic conductivities may occur than incorporated by the model.

e The assessment of the model based on the well hydrostratigraphy compared favorably
with the independent review of the hydrographs (Table 6). Since there are multiple
parameters such as pumping and recharge rates that can affect the model, the well log
review provides confirmation of the potential predictive bias of the model. For general
reference the well logs use a range of 1 to 3 ft/year to graphically depict potential water
level decline over the next 20 years.

e Wells ID4-4, 1D4-11, ID1-12 are expected to have the least decline in well performance
as drawdown continues over the next 20 years (Table 5)

-
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o Wells ID4-18, ID1-16, and the Wilcox Well are expected to have a greater decline in well
performance as drawdown continues over the next 20 years (Table 5).

e Future hydraulic performance at Wells ID1-8, ID1-10, and ID5-5 is subject to high
uncertainty. Inconsistencies between USGS and SDSU interpretations of stratigraphic
conditions lead to different conclusions at Wells ID1-8 and ID1-10. Lithologic
descriptions reported by the drilling contractor at Well ID5-5 are too generalized to
develop a meaningful assessment.

e Measured aquifer parameters have not been measured in many locations within the
Subbasin. Measured aquifer parameters via aquifer testing and vertical flow meter
profiling at BWD water supply wells would be expected to reduce uncertainty by better
refining model calibration and drawdown prediction. The primary benefit would be to
provide BWD a better understanding of how well yield will decline as drawdown
continues.
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TABLE 7
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Upper Aquifer
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Lithologic Review L 20-Year Projection of Future
Well ID USGS Modkel Observed Water (S:(?tion 3) Transmissivity Change at A ifeJr Condition Summary of Assessment
Geometry (as of Lewels (Table 3) Well (Section 4) u
4/2018)
Unconfined or Confined/Leaky?
ID4-4 8t of saturated fine- ) ) Moderate Reduction Confined until recently. Clay Production supported by potentlal_ly h_lgh yielding upper aquifer basal sediments; however, a rr_arked change in modelwgll
- 5 ) Model overestimates [ Model overestimates . . performance may occur as the aquifer is dewatered over the next ~5 years. Well performance will then likely decline relatively
grained sediments " " (~75%). Upper aquifer |reported at base of upper aquifer . . - ) . L X . .
(TBR) N water level decline water level decline N . slowly. Lithologic logs indicate fine-grained, low permeability sediments that may have acted as a confining layer. Well is
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ID4-11 . N " . in well yield unless water level 7 3 N . - o i
remain. Nearly water level decline water level decline defined by the model . remain so assuming 1-3 ft/yr drawdown. Middle aquifer permeability may be significantly greater and support more production
drops below confining layer. B g I . o .
dewatered. dewaters at ~ 13 years. versus the value assigned in the model as the driller's log shows sediment texture is fairly coarse-grained.
Reduces to ~40% as upper . . . . .
. . . . Well performance may decline roughly in half as the thickness of the better yielding sediments are dewatered and reduced b,
ID4-18| 74ftofsaturated |Model overestimates | Model overestimates |aquifer dewaters. T remains . P Y ghyinm . Ny Y 9 o y
. B . . 3 L . Unconfined roughly half over the next 20 years. Anticipate that the pump intake will need to be lowered as static groundwater levels drop to
(PTBR)| sediments remain water level decline | water level decline | fairly high if upper aquifer .
. ! or below the current pump intake.
remains vialble
Unconfined. Wellis realtively
Uncertain. note that shallow and currently has about |Well performance may decline gradually as wetted screen length diminishes with drawdown over 20 years. No key high yield
ID1-10| Dewatered in late ! Model and Lithology . 175 ft of wetted screen. zones identified in well log, but limited well depth and screen length puts well at risk of decreased production. This assessment is
) water levels are - Gradual Reduction (90%) . N . . . .

(TBR) 90s. rising are Similar Accelerated water level decline of |subject to a fair degree of uncertainty as groundwater levels have been on the rise and the cause of that rise has not yet been
2to 3 ft/yr would be significant evaluated. Well is scheduled to be replaced so testing will provide more certain understanding of potential well production.
impact to water production.

Model provides Unconfined. Confining layer will |Well performance may significantly change over the 20 year projection if the area around the well changes froma confined
reasonable Model overestimates . soon be dewatered. Underlying |condition to an unconfined condition. The lithologic log shows ~200 feet of coarse grained sediments with little clay underlain by
- 0/
ID1-12| Recently dewatered. prediction of water level decline Gradual Reduction (30%) sand and cobbles may have ~220 feet of coarse grained sediments with clay. The occurence of realtivley productive sediments at depth suggests water level
measured heads. greater K than the model assumes. [decline over the next 20 years will not greatly impact well performance.
. . Unconfined. However conditions . . . .
nder “::Odfl water Uncertain: Driller's are uncénain duevro\:he ” Well performance may decline gradually on the order of 10 to 30% as aquifer thickness is reduced 20 to 60 ft over the next 20
ID1-16 Dewatered. underestimates wate log lacks fine-grained | Gradual Reduction (90%) . . years. While the driller's log indicates that the lower aquifer will support water production as well as the middle aquifer, this
levels versus . conspicuous absence of silts and . . o - . . .
sediments . o assessment is uncertain as the driller's log suspiciously lacks fine-grained sediments.
observed. clays in the driller's log
Reduces to ~55% as upper
13 ft of saturated |Model overestimates aquifer deW§ters N = Year | ynconfined. However, the Though driller's log is grossly simplified and provides little information, neaby SDSU stratigraphic analysis suggests good
ID5-5 N . . No Data 13. T of middle aquifer |, - . o ; ; . -
sediments remain water level decline . L lithologic log lacks details permeability and over 500 ft of middle aquifer thickness to support water production.
remains sufficient to
support well production.
Uncertain: Middle . .
Model auifer mal be tlhicker Gradual Reduction (90%). |Unconfined. Presence of
Dewatered prior to . Y Water coming from Lower |consolidated and semi- Production is fromthe lower aquifer. Well currently has about 200 ft of wetted screen. Well performance may decline gradually
. . - lunderestimates water| than modelled but . . . . . . . N P S
Wilcox |2000. Middle aquifer levels versus sediments are Aquifer so pumping rate [consolidated sediments may lead |as the wetted screen length diminishes due to overdraft. No key high yield zones identified in well log, but limited well depth
dewatered in ~2015. . expected to be relatively |to semi-confined/leak auifer puts well at risk to production loss due to overdraft.
observed. consolidated and may -
low. conditions.
be lower K
Sharp Reduction (to 5%)
when upper aquifer
dewaters in ~ year 11. Unconfined. Realtively thick clay|Model anticipates a significant drop in K when the upper aquifer dewaters. Lithologic log and SDSU analysis suggests thicker
ID1-8 47 ft of saturated |Model overestimates | Model overestimates | Water will then be coming |layers at depth suggest the Lower |and more permeable conditions where the well is screened. By the model's critieria, the upper aquifer may be dewatered in ~11
: sediments remain water level decline water level decline frommiddle aquiferso  |Aquifer will transition to leaky or |years with a sharp reduction in well productivity. Lithologic log data and SDSU analyses suggest the upper aquifer is thicker
pumping rate expected to |confined aquifer conditions. which suggests production will not be impacted as severely.
be sufficient to support the
well.
Notes: TBR=to be replaced; PTBR = potentially to be replaced (see text

53




ASSESSMENT OF WATER LEVEL DECLINE, HYDROGEOLOGIC CONDITIONS, AND

POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS

3. Relative Aquifer Productivity (Transmissivity as function of water level decline)

e Well production is directly related to the aquifer transmissivity. Calculations presented
in Section 4 provide insight regarding the effect of water level decline on the aquifer
transmissivity at each well. The USGS model parameters including aquifer thickness and
hydraulic conductivity were employed in the calculations. The well production capacity
is compared to a baseline demand of 1600 AFY and a range is presented where the wells
are operated from 8 to 12 hours/day. Review of the results supports:

0 Current flow rates provide 158 to 237 percent of current demand, assuming all
of the wells are in operation fully connected into BWD’s water storage and
distribution system.

0 After 10 years the wells provide 126 to 188 percent of current demand,
decreasing to 118 to 169 percent after 20 years. Assuming current rates of
water level decline and overdraft, BWD’s production capacity potentially
decreases by 29% - roughly by a third, over the next 20 years.

O Production rates of Wells ID4-18 and ID1-8 significantly diminish. These wells
may prove to not be cost-efficient to operate.

The transmissivity analysis indicates that while combined the pumping capacity of the
wells will support BWDs' current demand, the reserve capacity of the water supply is
diminishing and two of the wells may no longer be useful. The reduced production
capacity of BWD water supply wells will likely be offset by pumping rate reductions will
be required under the GSP. On the other hand, much of BWD’s service area remains
undeveloped and a significantly increased water demand may be realized due to
population growth (see Section 1.1.1).

e Three conditions occur at BWD wells that depend on whether the transmissivity

calculations indicate that the upper aquifer has been or will be dewatered (see Figure
22).

0 Where the upper aquifer has been dewatered and production comes from a
single deeper aquifer, aquifer productivity declines linearly. A linear decrease
occurs in four wells (Wilcox, ID1-12, ID1-16, and ID1-10).

O Inone case (ID4-18) the upper aquifer remains sufficiently saturated to remain
viable. In this case the transmissivity decreases linearly but at a much higher
rate (ID4-18).

0 In four cases the upper aquifer is dewatered over the next 20 years, resulting in a
distinct decrease in aquifer transmissivity. This is observed in ID4-4, ID5-5, and
ID1-8 after 5, 13, and 11 years, respectively.
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6.0 RECOMMENDATIONS

This analysis of aquifer conditions based on observed conditions at BWD wells revealed there
are potentially significant differences in hydrogeologic stratigraphy, groundwater flow
parameters, and groundwater level decline rates among the wells. The analyses provided in
this report highlight how a large-scale groundwater model necessarily approximates and
averages aquifer properties across the Subbasin. Identified differences between broad scale
model conditions and site-specific well conditions are intended to be used to identify how the
differences may impact BWD’s management decisions. For example, identification of
overestimated model-predicted groundwater elevation decline at a given well location provides
BWD management with a factor of safety when assessing model results for an individual well.
Conversely, model-predicted drawdown rates that underestimate observed well specific
conditions serves notice to BWD management the need to more carefully monitor conditions at
specific wells and to develop contingency plans should the well performance be adversely
impacted by overdraft conditions. While the model provides insights toward future water level
conditions, the ultimate test of the whether overdraft has been controlled by pumping
reductions will come from water level measurements.

Going forward it is understood that at least two new wells will be installed by BWD.
Accordingly, it is to BWD’s advantage to improve their understanding of well-specific conditions
and potential overdraft impacts through ongoing site characterization. Opportunities to do so
include:

e Conduct detailed geologic sampling and geophysical logging during future well
installation and construction to improve the current interpretation of aquifer conditions
at water supply well locations.

e Conduct aquifer testing at new water supply wells to optimize pump selection and to
guantitatively measure basic groundwater modeling input parameters. Use nearby
wells to the extent possible as potential observation wells so that an extended aquifer
volume may be tested and groundwater storage parameters used in the model can be
directly estimated.

e When accessible, conduct video logging of wells to assess the physical condition of the
well casing and screen. Also evaluate the extent and type of microbial biomass that may
be accumulating in the wells.

e Conduct vertical flow meter tests in new and existing water wells to quantitatively
characterize how well yield changes with depth and to support selection of pump size
and pump depth. Combine these data with ongoing specific capacity testing
(measurement of flow rates versus drawdown) to project long-term well performance
as a function of water level decline.
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e |f the model is updated consider re-discretization of the model in the areas of critical to
BWD water production by adding layers to the model and locally increasing the number
of nodes and this decreasing the nearby cell sizes. Also consider the use of an irregular
grid using MODFLOW-USG, an unstructured grid version of MODFLOW.

e The USGS Model Report states that 230 well logs were reviewed and analyzed to
provide averaged lithologic properties per aquifer layer (i.e. upper, middle, and lower).
Consider re-analyzing the USGS’ lithologic texture data using a 3-dimensional approach
to examine potential changes with depth. When news wells are drilled and tested,
jointly interpret the geologic and geophysical logs, and well hydraulic test findings to the
prior lithologic texture data analysis.

e Consider detailed subsurface analysis of each of the well areas to further evaluate
whether confined aquifer conditions occur locally. The primary reason for this is that
the effect of pumping will be seen further from wells under confined aquifer conditions
and well interference may become a complicating factor in the assessment of water
level decline under the GSP. Geophysical techniques such as seismic reflection may
prove applicable.

e Compile and review BWD’s well testing information, such as flow and pump test
records, and assess changes over time that may be related to water level decline due to
overdraft. Specific capacity data may provide additional insights relative to how
production rates have decreased as a result of overdraft.

-
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7.0 REFERENCES

All references are included as footnotes or within the text.
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APPENDIX A

WELL TESTING REPORT
by
PUMP CHECK Pumping Systems Analysis, Riverside, CA
April 24, 2018
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=2 PUMP CHECK

PUMPING SYSTEMS ANALYSIS = RIVERSIDE CA, SINCE 1958
P.O.Box 5646 Riverside, CA 92517 (951) 684-9801 Fax (951) 653-1950

April 24,2018

Greg Holloway

Borrego Water District
P.O. Box 1870

Borrego Springs, CA 92004

Dear Greg:

Congratulations! The pump and motor work performed at ID 1 Well 12 has resulted in a
reduction of 163.5 kWh’s per acre foot water pumped. Based on the acre feet water
pumped last year by ID 1 Well 12, the annual savings will be 50,750 kWh’s.

This is enough energy saved (kWh’s) to power 4.8 average household for one year.
(National average for electricity consumed per household 10,500 kWh'’s per year.
Source: U.S. Department of Energy, Table 1.5 Energy Consumption, Expenditures and
Emissions Indicators, 2012, www.energy.gov).

And

Reduce Green House CO2 gases by 46.9 tons annually.

(National average emissions factor for electricity is 1.85 pounds CO2 per kilowatt-hour.
Source: Energy Information Administration. Electric Generator Report 2013, Table 8.2,
www.eia.doe.gov).

Continued regular pump testing keeps you aware of the water table and pump operating
conditions. This also provides current information for pump redesign when necessary. By
tracking pump wear and potential saving from pump replacement, you can determine the
most cost effective time to replace a pump. Pumping cost reduction is a major benefit of
regular pump testing.

Please call me at (951) 684-9801 if you have any questions.

Sincerely,

o WL

Jon Lee



PUMP CHECK

Pumping Systems Analysts

N Hydraulic Test Report
N

(951) 684-9801 -

Borrego Water District
5037 Borrego Springs Road

Lic. 799498 +« Fax

Test Date:
Pump type:
Plant:

(951) 684-2988

03/16/2018
DWT
ID 1 Well #8

A test was made on this well pump and the following information was obtained.

EQUIPMENT

PUMP: Byron Jackson SERIAL:

MOTOR: Newman SERIAL:

H.P. 125 LAT/LON:

METER: 6578837 REF #:

TEST RESULTS
TEST 1

Discharge, PSI 118.0
Discharge head, feet 272.6
Standing water level, feet 71.2
Drawdown, feet 47.7
Pumping water level, feet 118.9
Total pumping head, feet 391.5
Gallons per minute flow 448
Gallons per foot of drawdown 9.4
Acre feet pumped per 24 hours 1.977
KW input to motor 64.7
HP input to motor 86.7
Motor load, % BHP 63.1
Measured speed of pump, RPM 1788
KWH per acre foot 785.2
Overall Plant efficiency in % 561.0

841L0168

S20046807
33.12.191n116.18.860w
PC 1222

Test 1 was with this pump operating to waste as found at the time of the test.

The available water measurement location does not meet recommended industry
standards. We recommend 8-10 diameters of straight pipe for the ideal test location.

If you have any questions please contact Jon Lee at (951) 684-9801.

P.O. Box 5646, Riverside, California 92517
“Pump Testing, The Service That Pays For Itself”
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PUMP CHECK

Pumping Systems Analysts
Hydraulic Test Report

N

(951) 684-9801 -

Borrego Water District
4201 Borrego Springs Road

Lic. 799498 « Fax

Test Date:
Pump type:
Plant;

(951) 684-2988

03/16/2018
DWT
ID 1 Well #10

A test was made on this well pump and the following information was obtained.

Test 1 was with this pump operating to waste at the time of the test.

EQUIPMENT

PUMP: Aurora SERIAL:

MOTOR: Newman SERIAL:

H.P. 150 LAT/LON:

METER: 6695547 REF #:

TEST RESULTS
TEST 1

Discharge, PSI 133.0
Discharge head, feet 307.2
Standing water level, feet 213.9
Drawdown, feet 11.5
Pumping water level, feet 2254
Total pumping head, feet 532.6
Gallons per minute flow 317
Gallons per foot of drawdown 27.5
Acre feet pumped per 24 hours 1.399
KW input to motor 59.0
HP input to motor 79.1
Motor load, % BHP 48.2
Measured speed of pump, RPM 1787
KWH per acre foot 1011.9
Overall Plant efficiency in % 53.9

The airIine'Iength was calibrated at 352.5'.

V81-726831

520066201
33.12.708n116.20.812w
PC 1186

- The available water measurement location does not meet recommended industry
standards. We recommend 8-10 diameters of straight pipe for the ideal test location.

If you have any questions please contact Jon Lee at (951) 684-9801.

P.O. Box 5646, Riverside, California 92517
“Pump Testing, The Service That Pays For Itself”
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“:3 \ Hydraulic Test Report
oy

Since 1958

(951) 684-9801 <+ Lic. 799498 + Fax (951) 684-2988

Borrego Water District Test Date:  03/16/2018
3352 Borrego Valley Road Pump type: DWT
Plant: ID 1 Well #12

A test was made on this well pump and the following information was obtained.

EQUIPMENT
PUMP: No Data SERIAL: N/A
MOTOR: Newman SERIAL: $21612703
H.P. 200 LAT/LON:  33.13.571n116.20.897w
METER: 6695546 REF #: PC 1221

TEST RESULTS

TESTA1 TEST 2

Discharge, PSI 215.0 226.0
Discharge head, feet 496.7 522.1
Standing water level, feet 145.5

Drawdown, feet 104 9.3
Pumping water level, feet 155.9 154.8
Total pumping head, feet 652.6 676.9
Gallons per minute flow 890 844
Gallons per foot of drawdown 85.5 90.8
Acre feet pumped per 24 hours 3.932 3.732
KW input to motor 152.2 162.0
HP input to motor 203.9 203.7
Motor load, % BHP 93.8 93.7
Measured speed of pump, RPM 1788

KWH per acre foot 929.1 977.6
Overall Plant efficiency in % 71.9 70.9

Test 1 was the normal operation of the pump at the time of the test. The other
results were obtained by throttling the pump discharge.

The available water measurement location does not meet recommended industry
standards. We recommend 8-10 diameters of straight pipe for the ideal test location.

The airline length was calibrated at 303.4'.

If you have any questions please contact Jon Lee at (951) 684-9801.

P.O. Box 5646, Riverside, California 92517
“Pump Testing, The Service That Pays For Itself”
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Pumping Systems Analysts

YD ~ Hydraulic Test Report
N

(951) 684-9801 <+ Lic. 799498 + Fax (951) 684-2988

Borrego Water District Test Date: 03/16/2018
951 Rangor Way Pump type: DWT
Plant: ID 1 Well #16

A test was made on this well pump and the following information was obtained.

EQUIPMENT
PUMP: Layne & Bowler SERIAL: 801084
MOTOR: us SERIAL: V047590079-0005-R0007
H.P. 150 LAT/LON:  33.12.993n116.21.744w
METER: 6695579 REF #: PC 1219

TEST RESULTS

TEST 1
Discharge, PSI 134.0
Discharge head, feet 309.5
Standing water level, feet 230.9
Drawdown, feet 243
Pumping water level, feet 255.2
Total pumping head, feet 564.7
Gallons per minute flow 848
Galllons per foot of drawdown 34.9
Acre feet pumped per 24 hours 3.748
KW input to motor 127.9
HP input to motor 171.4
Motor load, % BHP 109.5
Measured speed of pump, RPM 1785
KWH per acre foot 818.9
Overall Plant efficiency in % 70.6

Test 1 was with the VFD operating at 60.0 Hz to waste at the time of the test.
The airline length was calibrated at 402.5'.
The available water measurement location does not meet recommended industry

standards. We recommend 8-10 diameters of straight pipe for the ideal test location.

If you have any questions please contact Jon Lee at (951) 684-9801.

P.O. Box 5646, Riverside, California 92517
“Pump Testing, The Service That Pays For Itself”
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u:s N Hydraulic Test Report
o

(951) 684-9801 <+ Lic. 799498 + Fax (951) 684-2988

Borrego Water District Test Date:  03/16/2018
1775 Borrego Springs Road Pump type: DWT
Plant: ID 4 Well #4B

A test was made on this well pump and the following information was obtained.

EQUIPMENT
PUMP: Goulds SERIAL: N/A
MOTOR: us SERIAL: Y017664360-0005M0003
H.P. 100 LAT/LON:  33.16.627n116.22.463w
METER: 6561482 REF #: PC 1180

TEST RESULTS

TEST 1 TEST 2

Discharge, PSI 148.0 161.0
Discharge head, feet 341.9 371.9
Standing water level, feet 205.4

Drawdown, feet 635 60.1
Pumping water level, feet 268.9 265.5
Total pumping head, feet 610.8 637.4
Gallons per minute flow 395 380
Gallons per foot of drawdown 6.2 6.3
Acre feet pumped per 24 hours 1.743 1.679
KW input to motor 64.0 63.9
HP input to motor 85.8 85.6
Motor load, % BHP 81.8 81.7
Measured speed of pump, RPM 1788

KWH per acre foot 881.0 913.5
Overall Plant efficiency in % 71.0 71.4

Test 1 was the normal operation of the pump at the time of the test. The other
results were obtained by throttling the pump discharge.

The airline length was calibrated at 388.5'.

If you have any questions please contact Jon Lee at (951) 684-9801.

P.O. Box 5646, Riverside, California 92517
“Pump Testing, The Service That Pays For Itself”
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Pumping Systems Analysts
ED Hydraulic Test Report
. \
Since 1958 (951) 684-9801 + Lic. 799498 + Fax (951) 684-2988
Borrego Water District Test Date:  03/16/2018
2201 Diegueno Road Pump type: DWT
Plant: ID 4 Well #11

A test was made on this well pump and the following information was obtained.

EQUIPMENT
PUMP: Goulds
MOTOR; us
H.P 250

M.ETER: 6695581

TEST RESULTS

Discharge, PSI

Discharge head, feet

Standing water level, feet
Drawdown, feet

Pumping water level, feet

Total pumping head, feet
Gallons per minute flow
Gallons per foot of drawdown
Acre feet pumped per 24 hours
KW input to motor

HP input to motor

Motor load, % BHP

Measured speed of pump, RPM
KWH per acre foot

Overall Plant efficiency in %

SERIAL:
SERIAL:
LAT/LON:
REF #:

TEST 1

131.0
302.6
223.2
5.8
229.0
531.6
920
158.6
4.065
126.7
169.8
65.3
1785
748.1
72.7

N/A

X07X125R612R4
33.16.047n116.23.004w
PC 1183

TEST 2

140.0
323.4

4.7
227.9
5561.3

819
174.3
3.621
126.6
169.6

65.3

839.2
67.2

Test 1 was the normal operation of the pump at the time of the test. The other
results were obtained by throttling the pump discharge.

The airline length was calibrated at 283.3'.

The available water measurement location does not meet recommended industry
standards. We recommend 8-10 diameters of straight pipe for the ideal test location.

If you have any questions please contact Jon Lee at (951) 684-9801.

P.O. Box 5646, Riverside, California 92517
“Pump Testing, The Service That Pays For Itself”
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PUMP CHECK

Pumping Systems Analysts

@m ~ Hydraulic Test Report
AN

(951) 684-9801 <+ Lic. 799498 + Fax (951) 684-2988

Borrego Water District Test Date:  03/16/2018
111 Indian Head Ranch Road Pump type: SUB
Plant: ID 4 Well #18

A test was made on this well pump and the following information was obtained.

EQUIPMENT
PUMP: Goulds SERIAL: N/A
MOTOR: Franklin SERIAL: 16J19-15-16154A
H.P. 40 LAT/LON:  33.18.404n116.23.087w
METER: 6597551 REF #: PC 1181

TEST RESULTS

TEST 1 TEST 2

Discharge, PSI 110.0 126.0
Discharge head, feet 254.1 291.1
Standing water level, feet 311.2

Drawdown, feet 7.6 6.5
Pumping water level, feet 318.8 317.7
Total pumping head, feet 572.9 608.8
Gallons per minute flow 130 109
Gallons per foot of drawdown 171 16.8
Acre feet pumped per 24 hours 0.573 0.482
KW input to motor 27.8 27.6
HP input to motor 37.3 37.0
Motor load, % BHP 82.0 81.4
Measured speed of pump, RPM n/a

KWH per acre foot 1164.6 1375.0
Overall Plant efficiency in % 50.3 45.3

Test 1 was the normal operation of the pump at the time of the test. The other
results were obtained by throttling the pump discharge.

If you have any questions please contact Jon Lee at (951) 684-9801.

P.O. Box 5646, Riverside, California 92517
“Pump Testing, The Service That Pays For Itself”
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PLIHRS SYTTENS ARALTSY » RIVERLIOL LA 1S 1950

MODEL 160L
METERS
L 400
- 350
a |300
|
T
§ 250
<
€
g L 200
5
L 150
L 100
- 50
)

ID4 Well #18

3/16/2018

Test1 5729h 130q
Test2 608.8h 109 q

FEET
1500760180 ' CNBED RANGE 80
1601 RECOMMENDED RANGE Model 160L
g —— 50 - 240 GPM RPM 3450
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/160107 . N\
— ——— . .
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100 -/-—160L03 — =} 10
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= PUMP CHECK
E Pumping Systems Analysts

@I} ~\ Hydraulic Test Report
N

Since 1958

(951) 684-9801 <« Lic. 799498 + Fax (951) 684-2988

Borrego Water District Test Date:  03/16/2018
3003 Lofter Drive Pump type: DWT
Plant: ID 5 Well #5

A test was made on this well pump and the following information was obtained.

EQUIPMENT
PUMP: Goulds SERIAL: N/A
MOTOR: us SERIAL: C09-6349-M01
H.P. 200 LAT/LON:  34.14.222n116.21.857w
METER: 6697749 REF #: PC 3557

TEST RESULTS

TEST 1
Discharge, PSI 183.5
Discharge head, feet 423.9
Standing water level, feet 182.1
Drawdown, feet 16.1
Pumping water level, feet 198.2
Total pumping head, feet 622.1
Gallons per minute flow 542
Gallons per foot of drawdown 33.7
Acre feet pumped per 24 hours 2.395
KW input to motor 102.4
HP input to motor 137.2
Motor load, % BHP 64.2
Measured speed of pump, RPM 1781
KWH per acre foot 1026.3
Overall Plant efficiency in % 62.0

Test 1 was the normal operation of the pump at the time of the test.

The airline length was calibrated at 258.3'.

If you have any questions please contact Jon Lee at (951) 684-9801.

P.O. Box 5646, Riverside, California 92517
“Pump Testing, The Service That Pays For Itself”



ID 5 Well #5 3/16/2018 %mﬁp(ﬂm
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Suction Size-8",10" Discharge Sizes-6",8",10". Curves are certified for water at 60°F only. Consult factory for performance with any other fluid.

Company: Borrego Water District Turbine 60 Hz Size: 12CHC 8 stage G o U LDS
Name: ID 5 Well #5 Catalog: goulds lineshaft .60, Vers 3.36 Speed: 1770 rpm
4/1/2013 Lineshaft - 1800 Dia: 8.25in WATER TECHNOLOGY

Design Point: 1000 US gpm, 570 ft Curve: E6412CCPC4

a xylem brand




PUMP CHECK

Pumping Systems Analysts

ED ~ Hydraulic Test Report
N

(951) 684-9801 + Lic. 799498 + Fax (951) 684-2988

Borrego Water District Test Date:  03/16/2018
3816 Borrego Springs Road Pump Type: DWT
Plant: Wilcox Well

A test was made on this deep well turbine pump and the following information
was obtained.

EQUIPMENT
Pump: Goulds Serial: 88583
Engine: Cummins Serial: 45848487
HP: 130 Lat/Lon: 33.12.660n116.21.887w
Meter: Diesel Ref #: PC 1218
TEST RESULTS
TEST 1
Discharge, PSI 94.0
Discharge head, feet 2171
Standing water level, feet 305.2
Drawdown, feet 5.8
Pumping water level, feet 311.0
Total pumping head, feet 528.1
Gallons per minute flow 205
Gallons per foot of drawdown 35.3
Acre feet pumped per 24 hours 0.906
Measured speed of engine, RPM 1810
Measured speed of pump, RPM 1645

Test 1 was the normal operation of the pump at the time of the test.
The airline length was calibrated at 397.6'.
The available water measurement location does not meet recommended industry

standards. We recommend 8-10 diameters of straight pipe for the ideal test location.

If you have any questions please contact Jon Lee at (951) 684-9801.

P.O. Box 5646, Riverside, California 92517
“Pump Testing, The Service That Pays For Itself”



sasin Wilcox Well 3/16/2018 % mnpmm

Test1 528.1h 205q @ 1645 rpm T
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Suction Size-6" Discharge Sizes-5",6",8". Curves are certified for water at 60°F only. Consult factory for performance with any other fluid.

Company: Borrego Water District Turbine 60 Hz Size: 9RCLC 13 stage G 0 U LDS
Name: Wilcox Well Catalog: goulds lineshaft .60, Vers 3.36 Speed: 1770 rpm
41172013 Lineshaft - 1800 Dia: 6.8125 in WATER TECHNOLOGY

Design Point: 359 US gpm, 558 ft Curve: E6409CFPC2

a xylem brand




ASSESSMENT OF WATER LEVEL DECLINE, HYDROGEOLOGIC CONDITIONS, AND

POTENTIAL OVERDRAFT IMPACTS FOR ACTIVE BWD WATER SUPPLY WELLS

APPENDIX B

Copies of Well Drilling Logs
For BWD Wells

ENSI: DRAFT 1-7-2019




et Roscos-M iSSx
I f 7 4360 WORTH STREET.
o LOS J}ncn.n ACAL.
= Formation: Menlion size o(\\:a:e; ‘gra;rel —_ - - —
| No.___ 8 Drilled for DiGiorgio Corporation 0 f o35 h._Fihe to coarse-sand-with—
. (Borrego Springs Water Company) 0o " s‘iltv clay
ress P. O. Box B ' : 75 .. 108 . Fine to coarse sand and
Borrego Springs, California 92004 | wowid T , gravel with silt .~
ation ' 3 108 , . 190 . Fineto coarse sm:d and .
1 - . gravel with silty clay
i . ., streaks
red Work July 20, 1972 ; 190 .. 218 . Brown clay with sand
npleted Work August 2, 1972 : "o » _and gravel streaks
al Depth Drilled 938 Feet 218 « +_ 230 +_Brown and red clay
al Depth Completed -0- : ‘ 230 .« 302 . Boarse to very coarse
iled By Hydraulic, Reverse Rotary Hydraulic Rotary - 553 =5 : ;‘?12: :‘;1'5(}:1021:33; Sst::giid
DIAMETER FROM To - ) . gravel wagjwith Cla.Y. strks
PILOT 12_"1/4 - 0 k. h_“: 383 .. 390 . Brown and red clay
'BORE - : ‘ 390 w . 465 . _ Fine to coarse sand, some
' 29 in. Q fr. | 50  fu. i « gravel with clay streaks
CONDUCTOR o w fr. fr. 465 «~« 505 .« Fine to coarse sand with
BORE . o . shale streaks ‘
‘ in. k. ft. 505 .. 519 -. Fine sand and red clay
COMPLETED in. fr. fr. 519 ++_ 546 «_ Fine to very coarse cem-
(WELL in. fr. fr. o " :?;:jkzand wth grey clay
BORE ! . "
in. f. fr. 546« »_ 610 =+ _Grey blue clay with fine
0o « sand streaks
CASING AND SCREEN SO — | -610 .. 627 . Fine to coarsecszrd with
iR - . grey clay streaks
Conductor Casing AT 627 ., . 654 |, Fire silty sand with clay
aterial ____Mild Steel : - . Streaks
. in. . in. .
iameter (OD) (ID) 24 in. Wall Thickness 1/4 in " 654w 745 . Fine to very coarse sand
1stalled From 0 ft. To 50 ft. . -
"o . some gravel with red &
emented From 2 ft. To 50 fr.
, “ oo . grey clay streaks
‘Well Casing ‘ 7‘%5 ww 795 . Red & grey caly with fine
. now « to coarse sand streaks,
Rt wALL MATERIAL FROM TO now «__some gravel
3 795 .. 817 . Fine to coarse sand and
None . on . gravel
817 .. 859 . Red and gray sticky clay
- . with fine to coarse sand
- . streaks
Screen
[vpe None Formation: Mention size of water gravel —_
faterial _ 859  frto_g71  fu. -
won « with thin cemented streak
JOIAMe ]yl [NO PERFAROWSPER] size | FRoM | TO - . some clay




Completed Work

August 2, 1972

o » _and gravel streaks

Total Depth Drilled 938 Feet
Total Depth Completed -0- i : :
Jrilled By Hydraulic, Reverse Rotary Hydraulic Raotary

218 «w«__230 + Brown and red clavy

230 .+ . 302 « _Boarse to very coarse

wow ._»_sand with clay streaks

302 .. 383 . Fine to coarse sand and

DIAMETER FROM To - . . 8ravel wmkjwith clay strk
1]
PILOT 12-1/4 in. 0 k& fr. 383 ++_390 ._Brown and red clay
'BORE , 4 : i 390 « «_465 ._Fine to coarse sand, som
29 in.| 0 fr. | 50 f.° - « _gravel with clay streaks
CONDUCTOR o in. ft. ft. 465 .+ ~__505 . _ Fine to coarse sand w1th
BORE - » shale streaks
in. fe. fr. 505 . ._519 -. Fine sand and red clay
COMPLETED : in. . . 519 +«__546 +_Fine to very coarse cem-
: - » _ented sand with grey clay
- WELL X :
n. ft. ft. . " w . " streaks
BORE :
in. ft. ft. 546 + »_ 610 «_Grey blue clav with fine
CASING AND SCREEN SCHEDULE - - »_sand streaks
: 610 .. 627 . Fine to coarse sard with
1: - « grey clay streaks
Tt . Conductor Casing _ . h. 627 ., ., 654 |7 Fire silty sand with clay
taterial ___ Mild Steel ~[" streaks
i D)__24 in. Wall Thickness _1/4__ in. |7 -
Yiameter (OD}(ID)__&%_____in. Wa fekaess i 654 . ._ 745 »_Fine to very coarse sand
astalled From 0 ft. To 50 ft. -
‘ 5 50 N “on » _some gravel with red &
_emented From fi. To - . . . _grey clay streaks
745 +.__ 795 ._ Red & grey caly with fine
Well Casing
|  nom n» _to coarse sand streaks,
") toor WALL MATERIAL FROM T - « _some gravel
1 795 4 ._ 817 ., Fine to coarse sand and
None . o . gravel
817 .. 859 . Red and gray sticky clay
»ow ., with fine to coarse sand
“ n - Streaks
Screen
vpe Naone Formation: Mention size of water gravel —
aterial —-85-9'—“- to__871  f. 3 =
won » _with thin cemented streaks
. . . SPER .
ng)lA(go) WALL NPOE:Ezg'; Rogomg Size FROM To - « _Some clay
871 . . 889 . Brown clay with fine to
o . coarse sand streaks
889 .. 918 “ Fine to coarse sand
- » with clay streaks
918 . ._938 . Red and gray clay, some -
- » shale with fine to coarse
ater level when first started Test ft. - - . sand streaks
raw down from standing level ft. . .
0. of zallons per minute pumped when Test first started of conductor pipe cemented in place (only)
0. of gallons per minute pumped when Test completed A0 THEH CASZD AT 4 LATIR SATE.
raw down at completion of Test ft. Date of report 8/2/72

ours Testing Well

>. of tons gravel installed

avel size:

From

Don Pittman

in. To

in. (Screen Size)

Drilier

Type and Rig No. used A¥d. Rotary #9, Lloyd ¥essWell

Eon - W SR o



g W

rm RM114

ROSCOE Moss COMPANY .

43680 WORTH STREET
«‘3{) ) L.OS ANGELES, CAL.
O\ ' |
\
* Formation: Mention size of water gravel —
TR P Drilled for DiGiorgio Corporatioh ft. to
,me __(Borrego Springs Water Company) | EFOR AQUIFER FORM_ATION SEE PRECEDING
jdress _P._O. Box " ) ' WELL 1.0G) WELL TAS AIGINAL DRILLZD
Borrego Springs, Calif. 92004 AND NCI CASBED & T{Im A" A I1ATER DAT=

scation_COntinuation of log done for same well 2E-0RZHID AND CASED AS LIST:D.

mpleted 8/2/72 showing additional work donel

d casing installéd.

P

arted Work 'Septernber 10, 1972 )

smpleted Work

September 21, 1972

stal Depth Drilled__ 938

850 : !

>tal Depth Completed

illed By Hydraulic, Reverse Rotary Hydraulic Rotary {

DIAMETER FROM To - "
PILOT 12-1/4 . 0 f.| 938 . wow "
BORE i - "
in. ft. ft. : - N
CONDUCTOR 29 in. 0 . 50 g | - "
BORE i “ o "
in. fr. ft. - "
COMPLETED 22 in. 50 .| 324 . now "
" w "
WELL 17-1/2 in.| 324 .| 870 g |7 o .
BORE -
in. fr. fr. |2 " "
‘i. n " "
CASING AND SCREEN SCHEDULE — 1
Conductor Casing v " !
teria]_Mild Steel copper bearing plate - "o "
ameter 009) (ID)___ 24 in. Wall Thickness____1/4 _in. n "
stalled From 0 ft. To 50 ft. " ) -
mented From 2 ft. To 50 ft.
Well Casing " "
D&ADM:?J;R wWALL MATERIAL FROM TO "o »w
2"3/4 1/4 ' Mild Steel 0 72 n o n [
CO er_ " " "
2-3/4 1/4 |bonring 240 260
late " n "
8-5/8 1/4 | P 830 850 . "
Screen
oe Standard Machine Louver
N X Development Record
terial Mild steel copper-bearing plate Ld d
Was Well Swabbed?__Y es
Sl R L B S R e Line swab
No. of Hours
2-3/4 1/4 8 4.5 . 070 72 240 | Total Material Removed




Vi

otal Depth Drilled

otal Depth Completed 850

Hydraulic Rotary

rilled By Hydraulic, Reverse Rotary w o "
DIAMETER FROM TO . . .
PILOT 12-1/4 .| 0 | 938 4 | .o .
BORE _ t‘; " o "
in, ft. ft. I . . _
CONDUCTOR 29 in. 0 f. 50 . , - "
BORE i won "
in. fr. ft, - "
COMPLETED 22 in. 50 .| 324 1. : "o "
WELL 17-1/2 .| 324 .| 870 g |7 , .

BORE ” "
in. ' ft. fi. §23 "o "
‘l n n "

CASING AND SCREEN SCHEDULE _ \

Conductor Casing | " !
steria]_Mild Steel copper bearing plate ] - .o "
lameter ¢OB) (ID) 24 in. Wall Thickness__li_in. ) '
stalled From 0 ft. To 50 ft. .‘ " "
>mented From 2 ft. To 50 ft. “

Well Casing " "
D&M?JSR WALL MATERIAL FROM TO ' n on "
2-3/4 1/4 | Mild steel 0 72 - "
(o] 0] er- : w o» M
2-3/4 1/4 |bearing 240 260
late " !
8-5/8 1/4 | P 830 850 . )
Screen
e Standard Machine Louver
Development Record
terial Mild steel copper-bearing plate Ld
Was Well Swabbed?__Yes
oo | - warL NS PERF. ROYSOER| size FROM To Method Line swab
No. of Hours
2-3/4 1/4 8 4.5 .070 | 72 240 Total Material Removed
2-3/4 1/4 | 8 4.5 070 260 31p | Cravel Added
= . > Rig No.__ 37 Developer Ronald A. Foster
8-5/ 1/4 6 6 . 070 |1312 830 ' '
ter level when first started Test T b1 ft.

27

Give any additional data which may be of future value

1w down from standing level ft,

. of gallons per minute pumped when Test first started 253

- of gallons per minute pumped when Test completed 1100

w down at completion of Test -80- fr. Date of report_September 26, 1972

irs Testing Well 30. Dorald G_ Pittman ‘

of tons grave! installed 70 Tons ) Driller

vel size: From in. To in. (Screen Size) Type and Rig No. used Hydraulic ROta’rY 79, Lloyd Well
of ca 6-8 nit ran : Ly vwrmdaedar




di/Jdafi350  ©o.dd 213/4b2083 7 LREURCELL Fase Jda
; ROSCOE Moss COMPANY
NI 4390 WORTM STRERT
, Los ANGEAES, CAbL.
)
. Formation: Mantion size of wate: graval —
I N, L0 Deilled for LiGioTgio Corporation o X0 4 Fine to coavse sand
me (Borrego Springs Water Company) 40 . . AT . Fine to coarse sand with
ey P2 0. BoX B! . some gravd _
Borrego Springs, Calif. 92004 77 .. 110 Fine to coarse sand with
cmion N. W, Corner of Section 22, Twp. 11-8, v . brown sand, clay streak
Pg. 6-E, Borrego Springs, Calif. 110: . ._137 . Fine to coarse eand
(San Diego County) 137 . ._170 . Fine to coarse sand with
sried Work Augnat 16 1972 . hrown sandy cla?' streak
smpleted Sork __Septernber 9, 1972 170 . . 179 Cementeld sand with sorme
sla! Depth Drilled R1& w o grave
12} Tepeh e 192 79, 227 . Fine to coarse sand with
stal Dapth Completrd = . —
: ‘ gravel
‘ilied By Hydrsulic, Reversa Rotary Hydranlic Rotary .o ’
227 -« _308 «_Ceamented sand
Diaue TEN FROM Yo 308 .. 385 Fine to coarse cemented
PILOT 12-1/4 i 0 & | Bl16 n ST . sand with some gravel
BORE 385 . 391 Sandy red clay
L2 3 B | 391 .. 399 _«_ Very fine sand
CONDUCTOR 29 i ¢ ] 50 n [0~ - 416 »_Fine to coarae sand with
BORE ‘ . N silt streaks
-1 N I | 416 . ., 443 Fine to coarse with silt
COMPLETED 22 m| 50 6.1 429 & .. streaks
SELL 443 . . _471 Fine to coarse sand and
BORE k. ft. b, . o . sandy clay with pink cls
i, . [ oo . streake
CASING AND SCREEN SCHEDULE . 471 .. 483 wy Very fine to xmedium san
483 2w 517 «w Fine to very coarse sang
Cond 517 . « 588 . Fine to coarse sand with
Mild St uotor Casing ] “ on . sandy clay streaks
fatarial i eel Copper-Bearing Plate 5 - -
Vamersr ) <ID) 24 0. wal) Thickness 2% i | $88 .. 757  -_Xine to coarse sand, S0l
nstatled  From ft. To ' .. v silt
. 1 3 757 » « Bl6 . Grey and blue clay with
‘emented From k., To 9 fe :
. o " pink clay streaks.
Well Casing " -
ﬂ'.:;'l'g;,' wALL MATERIAL FROM Yo - "
12-3/4 1/4 | Mild steel 9 162 - “
copper- . "
12-3/4 | 1/4 | bearing 372 392
plate . ¢
Screen
Type Standard Machine l.ouver
Materiat _Mild steel copper-bearing plate Development Record
Wae ¥aol) Swabbed? Yesu
Wiy | ware [N R ROMeTR| mzE raou To Mashod Bailer and wet swab,
» Ne. of Hours 14
"2—3/4 1/4 9 4.5 . 070 162 372 Total Material Removed 5 fect
Gravel Added 14 feet
Rig No. Coveloper_Wallace Wilson
kater lavel when first started Test 130 . Give any ndditicns] dato which may be of future valus L
Draw down fram standicg level 11 e
No. of gallons per minute pumped when Test firat started 233
No. of gallons per minute pumped when Test completed 1110
Staw down et completion of Test 65 . Date of report September 22, 1972
“ours Teating Well 24 Donald G. Pittrnan
Y. of tons govel inatalled 45 - D!
rit.er
w! gize: From R ) in. (Screen Size) Tpoe and Riz No. caed Hedeadio f_{_'.-':t:].rr"_:':'_(‘l. Y ‘f.,!:‘i:ﬂ_/

—_ o




v i 2-

i \ D r’l ) - STATE OF CALIFORNIA
P [ B

. o THE RESOURCES AGENCY . .
¢, " \-,' Vae
E‘((

State Well No.

DEPARTMENT OF WATER RESOURCES No. 152
g: Z‘nﬂ« Dae_NX003F7 Other Well No

o WATER WELL DRILILERS REPORT
(}.)Qm‘ Nlme,_m&ie_mmnt"m L] ' (121, WELL LOG: Total dcplh_ZﬁB_ﬁ. Depth of mmplc(.ed' .
‘. U T N K ] i} . from ft. to ft. Formution (Describe by culor, character, size or materis
cnngﬂ CA 232004 '

‘2) ATIDQN OF WELL s instmctimu)
-e—Owner’s Wcll Numb

..
Wdl W if Meunt from ahove

—_ 6E Sertiom

TN o . -4 (3) TYPE OF WORK:
. New Well K Deepening O

Recanstructioa

Recnnditioning

Horizontal Well

3
‘~4
3
S
k.
e i Destruction [J  (Describe
%

destruction materials
procedures in Item 12}

e (1) PROPOSED Us&

’| Domestic

Tsrigation  ©

indust-ial

Test Well

Ste <k

w0 . Municipal
* ", WELL LOCATION SKETClI . Y other
5 mermzw' . (R) GRAVEL PACK:

: i w
Aotary | ﬁ _' . Revene {1 |Yeyd  No ) Sizeo el
cabla:_ OF o Air a - Dlmdtr ot hore_

)!her.‘ D . o Bucket (O Pac kad from_ _Q—___. .-5&__—& .

i oo oo*ha

i%

7) mmc mnlu.uan (8) rsnromnons e
teel Phstlc D Cnnurt: O« | Type of pufurnhon or ¥ze of screen-
From “ | To ~|.Dia. | Gage or From - | ° To v .Slot. -
£, - f/C i, | Wall fr. . - f. . lisizer

%

0 .80 .26 conductor s
S0 1580 14-3/4 5/18 a4n | 43 hg
Sxty 1 0 outalaf /321 24"
9) WELL SEAL: -

Vas '“ff:'."°_ sanitary seal provided? \'esp No O If yes, to dnuh_ﬂ___ R, -

Vore strats sealed aginst: pollution? Yes O No [i Inters., il .

fethod of s‘«ﬁw—mlw,_mmm o_!&i__ns__ @.Eﬂi' SJuly Al o84 Completed NdlgeJh—19 A

10) WATER LEVELS: WELL DRILLER'S STATEMENT:

depth vf §rst water, if known_____ —— e e Chis well was 1illed wndder my wrisdictuwn and this report is true to the best d my

tanding jevel after well compl:hnlL_ B2' 6" o __ e fmenledar el Delicy. i // Lty

11) WELL_TESTS: 19 TR R I A A S N .AMéZZ,«__

Vas "ﬂ test mde? Tes Nu t ves, by whenn ! og ke o ( Well Driiler) e

Ype d telt o . l’ump Bailer ) Asr hte [ '. \ _\\“_ Aﬂw _INC.

\r_pdt,n luter at stat of u- At end of test ______ _Mt . (Person, tim, or u-nw-u-'ur { Typed or printed) .

Mnhmm nlmmmu Water tewmperature "‘ld'"'—‘i"g‘—&x m ’T'

vllnl .an.lym made? Yoo (3 b "ﬂ If yes, by whom?__ = | C‘wmm‘——u Zip. 92”——3-

Mie Jox mode?  Yes o) No 0 1t ves, attach copy to this report Licene N-'._BZW__—______D:“: of this remm -
> 2 o - Q

WR wa (REV. 7.76) IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM




ek

JRIGINAL
File with DWR

Notice of Intent No.

Local Permit No. or Date

STATE OF CALIFORNIA
THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

WATER WELL DRILLERS REPORT

Do not fill in

No. 338383

State Well No.
Other Well No.

(1) OWNER: Name Borrego Springs Dev. Corp.
P.0. Box 9

i (12) WELL LOG: Total depth

705 Completed depth 550 1

Address from ftt. to  ft Formation (Describe by color, character, size or material)
City _Borrego Springs, Ca. 7P 92004 ~ 65 car m fin n
(2) LOCATION OF WELL (See instructions): - and gravel mixed
County San Diego Owner’s Well Number W-16 65 - 420 cCoarse med to fine sand
Well address if different from above - and gravel W_LS_mﬁ_l_l_I_Q&]S_S_
Township _ 118 Range _ OFE Section ___16 420 - 490 Fine med to coarse sand
Distance from cities, roads, railroads, fences, etc. 490 - 520 Fine med\to coarse sand
- bro cla
520 - 640 Find\add to coarse sand
(3) TYPE OF WORK: 640 - 705 _Fine\n&Y¥ to coarse _sand
New Well X Deepening [J - @ bouWers (very tight)
Reconstruction a — A \>
Reconditioning a v \ O/
Horizontal Well a —~ \> /\\ &N
Destruction [J  (Describe -~ \\— PN Kd\\/
deestructionlmateri;)ls and pro- &S\ (\\\ Q_)J ~
cedures in Item 1 \\\) \\)) A v\]
(4) PROPOSED USEZ AL O (5 AN
Domestic A NN AN\
Irrigation / & \\ {\\Q’\““
Industrial afrr AR (,\\w
Test Well X AN~ ~ A%
Munici Od \\S\\/_ /)\\ (\0
| er I ISZAEPRIAN
WELL LOCATION SKETCH < ibe) A~ -\
(5) EQUIPMENT: GRAV CK: G <
Rotary X Reverse [ No Si PN\
Cable [J  Air a Q etex of bore- 2@\ CA\\\B/\V
Other 3 Buckef ed trom 0 550 /) \\\/3\ -
N, N -
(7) CASING INSTALLED: (8) PER ATI :’/ -
Steel (X Plastic [] \le Typg\of ‘oNa\jon or size O%Ok _
e AN
From "Diga. Gage or N \@Bt -
ft. f iﬁ Wall o size -
0 | 550\26Y .2501 160 S840 1.060 -
Q‘%\\) S -
(9) WELL SEAL: -
Was surface sanitary seal provided? Yes (X No (O If yes, todepth___s_o_ft. -
Were strata sealed against pollution? Yes [J  No IK Interval ft - )
Method of sealing Cement Grout Work started 2/8 19.87 Completed /=20 19.82
(10) WATER LEVELS: WELL DRILLER’S STATEMENT:
Depth of first water, if known 172" f This well was drilled ler my jurisdictjgl and this report is true to the
Standing level after well completion ft. | best of my knowled d belief.
(11) WELL TESTS: - 7ot S o lPrzr—
Was well test made? YesXJ No 3  If yes, by whom? C.V, Pump Signed Vd > (Well Driller)
Type of test Pump}a ' Bailer [ Airlift 3 NAME _Coac la Valley Pump & Supply, Inc
Depth to water at start of test _7 2t At end of test ft (Person, firm, or corporation) (Typed or printed)
Discharge ..25_00 gal/min after 72 hours Water temperature  Address P.O = Drawer gqg
Chemical analysismade? Yes 3  No [J  If yes, by whom? City Indio , Ca ZIP 92202
Was electric log made Yes (¥ No {3  If yes attach copy to this report License No. 161541 Date of this report

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



i

.. STATE OF CALIFORNIA__
".THE RESOU RCES AGENCY

_DEPARTMENT OF WATER RESOURCES )
,WATER WELL DRILLERS REPORT

1
i
§

S

Do Not Fill In

N? 61425

State Well No
Other Well No

' f(u) WELL LOG

.

B Toul demh

fe.

fe. Depth of completed well m )

Formation: Describe by color, fb‘v'll‘»lﬂ',,u'zl of material, and structure

L ft te

5732 x 2-1/4

$/32 x 2.1/

8) CONS’I'RUCTION

B Wun. »urf:crumﬁrr seal pmnded? Yemv ‘

No Gﬁ R what depth 50

Cfe.

530 Clay

YOD‘

Nox

"~ If yes, note depth of straca

534 -Sand&gravel to -1/

- _ch a0y sraca iealed againsc pollution? I ¥ : 90 o~ 1
o 534 v&aé&smil—gx%ve
- From: " fe. 0 - fe. to L,_4H
. Frome v;"f!. to Ly Work started ‘ } 19 ,ﬂ Compleud S.zu’ 19
" Method uf sealing Grom \ WELL DRILLER’S STATEMENT:

(9). WATER. LEVELS:

Depth st which’ water was. firie: found, .f knawn

150

This well was drilled snder my juris
of my knmul(dgc and bduf .

1

fr.
: Standing. lcvd beiorc pufennng. if known 139‘ ‘o,
bundmg lwd “afier perforating and dcvclopmg 233 ft.

1% yes, b whom ' Ree M €O

HC.C0N ?IN = § BAGE ¢

NAME o o gcoe !ih : .'t JC orapany
) {Person, firm, or corpofation) ® (Typed or printed)
Address -, " o ’
. —%&msawmw . &L

- fe, ‘drz;dovn":{ur t 7

[SicNED]

Way s :humcal anslysis made?. Yu 0

3 | :

1f yel auacl\ copy

”s,@__,.

- NeXD

) DWR' 188 (REV. 9.68)

License No. _M-sq_)__D

SKETCH LOCATION OF WELL QN REVERSE SIDE

et

Weil Dritler)

"—Nev—zer—{—f}?f}—



aoe’cus ‘MOSS COMPANY

Borrego Springs Water District
Well No. 4 Well Log:

pagezc........-...-.--

F't. . Ft. to
538

546

554

574

582

606

610

618

630

634

666

674

686 )
746

762

778

786

546
554
574
582
606
610
618
630
634
666
674
686
746
762
778
786
802

Ft.
San & fine gravel
Sand & small gravel to 1/4"
Sand & gravel to 3"
Sandy clay
Sand& small gravel to 1/4"
Hard sandy clay
Sand & gravel to 1-1/2"
Sand & small gravel to 1/8"
Sand
Sand & small gravel to 1/8"
Sand & fine gravel
Sand & gravel to 1/8"
Sand & gravel to 1/2"
Sand & small gravel to 1/8"
Sand, clay, small gravel to 1/8'(gray )
Sand, & small gravel to 3/8"
Sand, clay, &gravel to 3',



et ROL

CcOE Moss COMPANY

4360 WORTH STREET

JO/[/

Form RM 114 A
LOS ANGELES, CAL.
oy
Formation: Mention size of water gravel —
Well No. Well No. 4 jop No.__A=511 Q ft.to_ 25 _f.Sand.
Owper BOXrego Springs Water Digtrict 25« __ 40 «Sandy claye.
Address __P. _O. Box B, Borrego Springs, Ca. 4O v _125 »Sangy clay,some gravel,
92004 125 «+«_210 _ +Sand,clay,gravel to 4",
Location T R Sec 210 w225 wHard sandy clay, fine gre
A % % 225 »n_235 «Hard packed sand.
- Borego Springs Road i 235 ««_250  .Hard clay.
250 « w254 wClay & gravel to 1/8".
| 254 v _ 274 »Hard claye.
Started Work Lelie79 2724 v _278 »Sand,
Completed Work 5=23=79 278 »w_282 «Loose gravel up to 2&'".
Total Depth Drilled 802" 282 »»_p286 +Sand, some gravel,
Depth Water First Encountered 150" 286 » «_346 «Sandy.
346 v »_350 «Hard claye.
MATERIALS 250 w354 «Sandy.
Conductor Casing 354 .. 358 «Sand & gravel to 3",
Material Mil Steel 358 w oo 394 «Sand.
Diameter (OD) (ID)__ZQ____m Wall Thickness _ 9/16 in, 294 w418 wSandyYe
Installed From 0 ft. To 50! ft. L18_  » v _426 «Sand,&some gravel to 3",
Cemented From u5 ft. To 501 fr.|___ 426 v _430 «Sande.
430  w w438 «Hard sand.
Well Casing L38 » ~_458 nSandy,
458 .. _466  .Hard sand,
°:3=)=(;ro!)' YoavoE. MATERIAL FROM To L66 w470 »Sand,some gravel to 1&",
‘ 470 « .« 494  -Sand,small.gravel to 1",
14" ID 10 Kai Wel 0 802! 494 « w502 «Sand, fine gravel,
' 502 ««_S514 _ +Hard sand,
514 =« «_526 +Sand,fine gravel,
526__» » _530 wClaye
530 " on EE!I .,sand 8 gralzgl tQ ]i"
534 w«w_538 «Sand & small gravel to Z"
Starter Used...18 ft.of 2 ply -8 wall or gauge| 538 W« _546 «Sand & fine gravel,
Size Shoe mnﬂ_nmmn_ahm____ SLE6 .« 554  .Sand& small gravel to z".
‘|_554 «._574 _ +Sand & gravel to 3",
PERFORATIONS 524 -+ +_582  -Sandy claya
Type of Perforator Useo.i__MQ_BB__mnanm& 582 « «_606 «Sand & small gravel to '&"
X " ow ”Hﬁlfg san X'__c__...& e
FROM To WIDTH | LENGTH O,}XSTpdrperf. 2?(6) o 2:: +Sand 8 1 VI 13n
470 500 | 5/32 2L 12 ner roly See back of paper for rest of formation.
532 570 5/32 221— 12 b per roVn well Is Reduced, Indicate:
586 786 5/32 2t 12 REXr roWAmount of Lap at Reduction ft.

ft.
ft.

Amount of Lap at Reduction

Amount of lap at Reduction

Method of Sealing at Reduction

| Give any additional data which may be qf future value



Formation: Mention size of water grawel.

618 .

630
634

666 -
674
686 .

746

762 -

778
786

fte.=to
11 X

"
"
"
"

630

634

666
674
686
746
762
778
786
802

ft.
"
"
"
"
"
"
"
"
"

Sand & small gravel to 1/8".

Sande .

Sand and small gravel to 1/8"

Sand and fine gravel.

Sand and gravel to 1/8".

Sand and gravel to %".

Sand and small gravel to 1/8".

Sand, clay, small gravel 1/8" (gray).
Sand, and small gravel to 3/8",
Sand, clay, and gravel to 3,



%,

TRIPLICATE
Owner’s Copy
Pae _ 1 of 1__
Owner’'s Well No, 1
Date Work Began _3/30/98 . Ended
Local Permit Agreney -Cos
Permit No. W§2932

STATE OF CALIF

WELL COMPLETION REPORT [T IS I I

Refer to Instruciion Pamphler

460084

Fovirommental Héekth——
Permit Date __3/30/98—

LY — DO NOT FILL IN —

ORNIA

STATE WELL NO./STATION NO.

]

LONGITUDE

l : II.AY"UDE J [

Lo b o b s
APN/TRS OTHER

GCEOLOCGIC LOG

XXX venTicaL —— HORIZONTAL ____. ANGLE
o DEPTH TO FIRST WATER. (Ft.) BELOW SURFACF

DESCRIFTION
Describe material, grain size, color, erc.

ORIENTATION () (SPECIFY)

DEPIH T ROM
SURFACE

to

“Ft.

WELL OWNER
Name
280

ter-Company ———————
Mailing Address _p 0 Bex—369 .
FTista o

WELL LOCATION

_-__Olﬁ_Jn'.; Fine to coarse gand gravel
30" __60'.Brown Clay

1)) '_;_ ., L Browm, Silty, Clay, Striks, gand |

; rgraval

.9 _.-_lzo!J.Bzosm,.‘ailcy—claF

--120'0 190 Brown, Silty olay, striks £ine med|

Address 2201 DY egume-
City _porrego—Springs——CA— 92004

County
Parcel +41-630-36————

o

APN Book l’age
TO\vhﬁhlp —108- Range pgp  Scction _39

! _aand.

Latifade 1 NORTH [ ,ongitude ! L WES
DEG.  MIN. SEC. DEG. MIN_ SEC.
LOCATION SKETCH r— ACTIVITY (£)-
NORTH _ﬂNEw WELL

190", 220! Browm, Clay
220_.7-_280%81:0%,—@1&;—;:&.,41&0—&04—3&»4_
: Laraval . lime,

_ZBOL:_AOQ-TEMAMMM
400 430" .Fina to cosrse sand gravel strike |

‘ Lheown-clay
430 _S7D0' Fina to soarse sand

MODIFICATION/REPAIR
— Ceepan

— Other (Specify)

= DESTROY (Describe
Procedures and Materia
Under "GEOLOGIC LOG

8370 _740'. Fina-to soarse sand E & g PLANNED USE(S)
- -1401. 770 Fina-med-coarse sand -thin strike-e % ' Wl —- MonToRNG
; ~brown-elay WATER SUPPLY
7701, 800!, -Fine,-med —saad-tight cement sand : ~—— Domestic
: 2 . Public
- ! : e lrrigation
; ,' —— Industrial
' ' — “TEST WELL"
) ; — CATHODIC PROTEC
! ' SOUTH XX TION
: ; Illu,stmle or d?esrrillj Dnh;_ncr of Well from Landmarks M OTHER (Specity)
' ' such as Roads, Buildings, Fences, Rivers, etc.
‘ PLEASE BE ACCURATE & COMPLETE. Community
) . DRILLING
: : METHOD _ ROtArY riup _Bentonite
I ! ! WATER LEVEL & YIELD OF COMPLETED WELL —
N DEPTH OF STATIC N
- ' waTer Lever 162" (r1y & pate measuren _3/16/95

FOTAL DEPTH OF BORING 800 (Feet)
TOTAL DVPYH OF COMPLETED WELL _Z20%__ (Fee)

ESTIMATED YIELD '_*8.5,!_ (GPM) & TEST TYPE

TEST LENGTH _7_1_/2«3) TOTAL DRAWDOWN __ 23 (Ft)

* May not be representative of a well’s long-term yield.

DEPTH ' CASING(s) DEPTH ANNULAR MATERIAL
FROM SURFACE | MORE oper FROM SURFACE TVPE
U e ] DIA. z| ofw MATERIAL / INTERNAL GAUGE SLOT SIZE CE- | BEN-
£t tnches) | £ 5'&’38 = GRADE DIAMETER| OR WALL IF ANY MENT[TONITE| Fn [ FILTER PACK
. to Ft 21585 = (inches) | THICKNESS (inches) Ft. to Ft 22 (TYPE/SIZE)
S, T ; el - —
016507 122" XX 14" | . 2%0 0 __sot Ixyx
45017807 22" ] 1A" | . 250 060 507 180" XXX 3/8"
L__760':.770" 122" ¥x 14" | 250 150" 210" 8 %12
' LA g ] LA g
K - T
. .

——=— ATTACHMENTS (v)

Seolagin tog

Well Constriction Diagram

CERTIFICATION STATEMENT

I, the undersigned, cert:iy that this report is complete and accurate to the best of my knowledge and betief.

Senphysica! Log(s)

Soil/Water Chemical Analysas

ADDRESS
Othey

ATTACH APDITIONAL INFORMATION. IF IT EXISTS.

name _Ari-Cal Pump & Supplz, Inc,
(PERSON, FIRM, OR CORPORA!ION) (TYPED OR PRINTED) )
PO Drawer QQQ S Indio, CA 92202
2 i//" cy STATE 2P

;,.~ %“ yd
DATE_SIGNED

C-57 LICENSE NUMBER

DRUR PSSRV 700




+/dl/71330 Wdds od Bl3/«cbooa’ LHtﬁUHétLL rAaac de

e

H STATE OF CALIFORNIA D 14 3
m THE RESOURCES AGENCY o not fll i
| DEPARTMENT OF WATER RESOURCES No. 230419
Notice of [ntent No._1 3£ D96 WATER WELL DRILLERS REPORT State Well No.

Local Permit No. or Date ‘ Other Woll No._MWxie |8

(1) OWNER: N.m%.m_g“i (12) WELL LOG: Total dquh.&QQJc. Depth of vompleted wellmh.
ridmn_3230. S5th Ave Buite A o - -
-Bige-2ed. gand-w/few oo

from ft, ft._Formation (Describe by culur, character, sie® or matetlal)
Cxw____m_nj_‘an 229210 3% Q b a8
C4 - il A

(2) LOCATION OF WELL (See jnstructions }: ‘ G 31
Couny_S@n Diega . Owners Well Numb h—— 42 .  Tooge wedium send.
Well address if diferent from sbo 2 " 44 Cenented aspnd
T-)mhip.J-O_.s__Jhu-—&_E S 18 -
Distance from cities, moads, railrmads, fences, ete g OCG
: 66 - 109 Ti wmm_
105 - 283 Logoser sand & gravel,
- occagionsl rocks, semi
(3) TYPE OF WORK: i .._congolidated sand & grav
New Well (8 Deopening [J o 55»'1:“\ 593 Sems Iidated 3
Reconstruction ‘ o 3 -‘.'!!E & Tidated 3
Reconditicolag Q - :
Horignatal Well w]
Dennuﬂon D‘“(ﬁnol:cﬂbe
pwccdm in Item ll)g
(4) PROPOSED Os‘z

Domaestic D
Irrigation 4 *\ ]
Industrial N\ % .:\> o
T Wen 2o
smw\ " o )
l L Munlduk\ " ¥ o gravel
WELL LOCATION SKET -, BOther N 01410 -7 455 Very ailty sand & gravel
(3) EQUIFMENT: (8) CRAVEL "PACK: SRS L 489 - a7 Slightly clesner sand &
Rotery D Reverse N Yoo 9 No D 2 - . —_— _ml
cadle O A O - nh-umofgon s NPT - Silt
Other Bucket O | Pached * | - 560 Sl;‘mmmsm_

"7) CASING INSTALLED: .. | (8) !EII-‘ORA‘HOR( N BN -

S e R gravel
Steel 3 Platic 0 Comerete 3. | Type of perforstion or es of scrwen 260 - 565 Silty gand & gome gravel
Fem | To, -} Din|Gaguor| From, piTo | . She —565~——5%0———Fery-silty swnd—&pgravet
ft. e | in. all L ft. ol - size -

Q157011 mgﬁ;—%—*%}—%@%—w
Dm- “OE. . - Py

(9) WELL SEAL: - Amill .'.Wm_
Was surface ssnitary seal provided? Yu? No O If yes, to dcvth._.go_lt. _mmcmmn

Were strate sealed agmimst pollution? Yes O3 N°£ Interval . __ft [ » -

Method of mh;__tam Work” st 19 Comiplet, 19,

(10) WATER LEVELS: WELL DRIL S STATE)

Depth of first water, i koow fr. Thie well was drilled under my juvisdiction and this report is trug to the dest of my
Standing Jeve) sfte; well plati —996-——— — knowledge ond belisf. .

(11) WELL TESTS: Stcven. v : SERSSS S ~S

Was well tost made? Yes No OO If res. by who ~ (Well D"‘?f":;; 0o T l] r]

Tyve of rext Pump, Bafler O g NAM PRI WL, TR AL L B
Devth to water at seart of foot_ . @, At cod of test.  ft ( v Pl e

Disabasge. /min after.. __houn Water teperature__ | Add ) } ety

Chemicul E.:u :m.dor Yes O No (g If vas, by whom? oY ——Futiwn 2‘9—9-2036——
Was olectric log made?  Yes [ No 1§ yes, atach copy to thi report Livense No. . Date of this repo

OWR 188 (rav. 7.7¢1  [F ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERET rOMMA v:r1in) Aoalt o .n



age _1_.. af —1——
Orener's Mell No. -_2

e Wara Uevan o /j/(zo

oo @ L0102 o 765

lanal e raan Al

YWOLL LCUMILLIIUN LUK

Arfev tn fmeirut s rawphict

San Diega Co. Dept. Enviromental Heal

P bty

ITATE wiiL NO/ETANION AC

]
L1l ]Dii'

N
AT UG LONGIT D8
|

!1Lx1[11!111j

AV AP ER

I

054

Frevwe N R30SSQ . Pera Dade _LI_Z.&IM

WELL OWNLAR

r CEOLOCIL 1.OC
SWWWICH ) X NCA __ wOAIATA . TaGt _— aszwn | Nane_Cameron_ Brothers.
OhiL.inG .
ST TiiaTveos— MSTHCC Rotary s Bentonitg | Meling Addre 296 _Balhoamiive
S al | DESCRIFTION &n.ﬂl-;\ Ca 323;1_
« . Deveriie mutecinl, e size colur rr M A
B N WELL LOCATION
0 37 Madiym sand with atreaks of fine | Addrew
Lsand v Rexrego Soxiogs
—ﬂ—'—51—.;.Cna.l:sa.4M.‘l.nm_t_'m__tix:.gsaxd_—j Connty San Megn
+61 97 . Crarse fine o meditm sand_ . | apN u...L.m_r..g« N80 runcl 14
| 97708 _ Coarse madiim sand with thin = Fenwmship R Sesttim
r——streaks_of fine sand 1anmde LSO Linmeude ; weer
K 06h  wves [733 OfG. MW seC
-+ LOCATION SKETCH r— ACTIVITY (2) wand
. . : NOATH X new wiLL
\ v - . HOOIFICAT.ONREP MR
s 2C — Seapan
: 5 7 w——— Oinee [Bpooly)
' - v —— DISTAY Dricnae
. . : 2 | N, ooy Fot-brapor
‘ , < PLANNED USES (2)
. 7= WATEA SLOMLY
M M . Pean
: - N HOglued . agasndl
" — . —
- “ 4 BT om0 WDdke 3 MONITOMSSG
. K - TesT wen
. '&w’ CANOOC PACTICTON
. : - e EOO’ EAT EXCranGE __
v —— OREST PS
—r - ¥ ECTION
: : . « 3570 b.g._zg.a VAPOR £XTRACTON ___
. . ‘ SPANGING
r - SOUT™ ACAOATION
. . st rate 1w D o tome e of \Well frrans Hoads. Butid -
N Foers, ‘;“un n:-d -mr: :(-..- l':rmddl.ul 4,-“:'71 QMHER (SPRCIN
ws ey PIIASE RE ACCUBATE G COMPLETE.
v N WATEM LEVEL &k YIELD OF COMPLETED WELL
— 265 10 nast warem 230 ) ekow sumwace
¥ . 0L T OF STATC:’ ,
- warTea LeveL 1P & DATE MEASUARD _‘&AZL__
- ESTIMATIO v4L3 @R 4 TEST MM_&M.
TOTA" et e sy _TOR . Fiegd TEST LBnaTH 2 ! (s ) TOTaL ORAWOOWN_3S 0 7]
VOTAL DY CF COMMETED WELL 00 i Finv, * May ust by represrutarne of 4 3l Jaug-1erm vicid.
JEPTH CASINC (5) o€P™ ] ANNULAR MATERIAL
FAOM SURFACE | 5= [ H FROM SURFACE Tvet
- : P RTERAL | GAUOE S.OT su2 3
e 1 Y m&k' |OAMETEA | OR WAL, - ANy ui‘m '355: L]08 PLTER PACK
r. . £ - (owreel TeGKreess frares: kL w Fu tz1lez) b oz (Tryresqe;
| 0 _ 400 Steel 168" 250 0 100 !X
| 400 ___._ 700 Steal 16" 250 | 060 100 700 X '8 x 16
. L
H ; -
] ] -
T
+ . , L »
= ATTACHMENTS (2} CERTIFICATION STATEMENT
i the -.rmgnoo Mﬁmmhmmﬂummmmucwwmdmywmogcmw.
et COnsuucton DG M (luu/ (2100420204
ooa! L] lm o V4 V4
—— Sovaer CheTwcal Aedysas [7e X //"‘//‘ 'f'/ l// //.).2 7/
o s:um arv AN 7
.r-ruv-:;ﬂow I ORMATION. ¥ (T DOETE Sowa J/J o JAS.ner_
‘ Bt £ RO

PRVE NS ey W ADOMMIONAL SPACE 1S NBEDED. USE NEX

T CONSECUTIVELY NUMBERED FORM




- Ja/8i/1333 lbi g BIa=33¢3
County Mai! Station —A-21
.?u":h"w i

FIRST CARBON COPY -
end Ié Countv Hllml D!D!. me 104 -

Noticr of lnml No, .Ziﬂz._.___

Lot Permit No. or Dete

COUNTY OF SAN DIEGO
DEPARTMENT OF HEALTH SERVICES

‘1700 PACIFIC HIGHWAY, SAN DIRGO, CA 92101

WATER WELL DRILLERS REPORT
(INSERT under QRIGINAL PAGE w/carbon of State Form)

raGn B3

[ .- Cs

ASSESSORS PARCEL NUMBER:

200 &0 o}

LJUNTY 2D urld

(-
[

Sute Wetl No,
Other Well No,

{1) ownew N..,.’Zmes L(//me

(12) WELL LOG: Totwi depth ___1t. Depth of complered wetl SOZL 11,

Address tromft, 0 tt. Formation (Describe by coior, charecter, site or material)
City _SAN I—anumm 2 290Y 0 - 5 - ™

(2) LOCATION ODF WELL (Ses instructions): L S - 1% [ onTK : 728 :
County Ownaer's Well Number r /Y - (7 CAecies (vt £ (0.8 020

Vell address if differgnt from above

7K

Distance from cities, roads. reilrcacs, fences, ste. iodots A 77RO ED

Township

Range

FOR HEALTH DEPARTMENT USE ONLY

{3) TYPE OF WORK:

Dot .

Comoisted Welt Construction: New Weii i§ Deepening
3 f‘:‘ s Reconstruction
Reconditioning

Oste Inspectad

Horizontat Welt

Comments

Destruction O3 (Describe

destruction materials and

22- 9/ '
-/ < (A
Y OCORE /. L AATTER.
- - / - —
ke 74 LOOSEY _S‘AA/A v G2 IEL

‘LN

V7R (42 zocmr SAAL yéﬁdlfé’(

, e /. v /" . K-(procoduno in {tem (2)
7 =] (4} PROPOSED USE:
Water Semple Taken? r/'/ Oomastic a
Pt frrigation 3
Sanitarian’s Appraoval: . X Industrial o
ol Il'v L Test Well o
v ! Stock »]
Municioal o UL AE
Other CO/MPMERL K¢, O - ;
(5) Equipmaent: {8) Gravel Peck: ” i (AL VEL — TG S ER v Aoy a g Qﬂ
Rotary & Aeverse (O Yes B No O Size il ' - r SLO) DR
Cable a s O | Diameter of aove VA W
Other O Buckm O | Packed from : N AT S SEMp COMSN DATIEN SALAY ST,
17) Casing (nstuiled: (8} Perforations: 1Y
Steel & Plastic J Concrete O Type of perforation or size of scraen ’ - ) - -
Fr . G RAYEL.
rlalela =] ¢ | m = SR P E LT Shds
X0 . 28¢ (4L \SOL 1o A "« ) "’_.S.AE;_MEA&_
2% % k& ’i’jéi) 7 V72N A —
. 7

(9) WELL SEAL:

Am surface sanitary teal provided? Yes 22 No O If yes, to depth __,io_ft.

Were streta seelad againm pollction? Yes I3 No &l Intervel

Metnod of sesling

LEyi opfT (28D I

- gy

7,
{744 7 SEN -CLMSOAATER SAA
7 7 < , - d

Complated ——Lm~’9&*-

Work stertad (.19

(10! WATER LEVELS:

7

7 7
WELL DRILLER'S STATEMENT:

Depth of first water, if known == R. | Thas well was drillad under my jurisdiction snd this report is true 1o the best of rmy
Standing lavel after well completion d’qw 7 . | knowleoge and balie/, 7
IR SIGNED o Fona 1)
(11} WELL TESTS: {Weil Driller)
Aus well test mede? Yos & No O it yes, by Mmﬂ/ﬂémw NAME?—‘ . ~ “ _
Tvpe cf test Pump O3 8ailer 0 Air it B (Person, mm or corporation) (Typea or printed)
2tptn 1o water at start of test fr. At end of test t1. | Address /90 Hux I8y

- . / i )
Discharge pel/min sfter hours Watar temperature Ciry o L/ . Zip [péﬁié__
Chemical analysis made? Yes C  No & it yes, by whom? | | License No, Date of thiy report AZJ?&:EL__

Nus slectric log made?

Yes ©  No 5@ it yes, atiach copy 10 this raport

IAN 52 (2.81)

CONFIDENTIAL - NOT FOR PUBLIC USE —~ WATER CODE SEC. 13752



HVPS, Inc.

CUSTOMER : BORREGO WATER DISTRICT DESIGN CONDITIONS
WELL #: WILCOX WELL
W.O. # 14514 GPM: 350 FTDH: 570 BHP: 61.2
DATE: 10/27/00
DRIVER
cD MOTOR NAMEPLATE INFO.
23.3125" HEAD MFG. AMARILLO VOLTS
SHAFT
MODEL 80A  FRAME RPM 1775
1.188 X 45"  ENCL BD 16.5 SHAFTDI 1.188
T ID/SER #
HEAD
20" f SIZE AND TYPE HEAD
8"
l ( { | INET 6 OUTLET 6 BASE 14" 1504 FLG.
[ ]
MOTOR B 16.5 MAKE GOULDS MODEL 6X16.5L
M ‘|4"-_> TOP COLUM NIPPLE SIZE: 6" LENGTH: 12"
COLUMN Y
LENGTH
COLUMN ASSY. AND TYPE
TOP COLUMN: 6" OIL TUBE: 2" SHAFT: 1.188"
380 TPI: 14 TPI: 12
BOTTOM COLUMN: 6" OILTUBE: 2" SHAFT:  1.188
3 TPI: 14 TPI 12
STICKUP
BOWL ASSY. INFO,
l TUBE
_— STICKUP DIA.: 9.5" #STAGES 13 IMP DIA: 6.8125"
14"
 J 6" BOWL #: IMP #
A
T \ / MAKE: OULDS MODEL: 9RCLC
SER #: FR430294
- — [ e |\ ___ oa
SUCTION INFO. (LIST ADAPTIONS )
BOWL 6" X 10FT. LONG T.O.E. SUCTION NIPPLE
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BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL IV.D.1

April 13, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT FY 2019 Debt CIP Build Status — G Poole

RECOMMENDED ACTION:
Receive Staff Report and direct staff as deemed appropriate
ITEM EXPLANATION

Replacement Well Number One: Southwest Drilling has satisfied all of the requirements for bonds and insurance
and the contracts were recently signed. Dudek has forwarded a list of required Technical Submittals to the Contractor.
BWD has recently signed the SD County Well Permit. Overall, this project is still on schedule.

Replacement Well Number Two: Staff is working on site evaluation and acquisition.

Phase One Pipelines: A and R Construction has submitted all of the contract documents and the final submittals are
under legal review. A and R has also submitted their Technical Submittals. Staff expects to sign Contracts early next
week. Prior to starting construction, the County Encroachment Permit is needed. This Project was significantly
delayed (approximately 16 weeks) due to the scheduled to receive the County Encroachment Permit which would
allow them to work in the public right of way. Staff intends to schedule the Pre-Construction conference as soon as
all of the Contracts are signed. Construction is expected to conclude during FY 2018-19.

Wellhead Rehabilitation: Repair and replacement of key piping and electrical has been completed on Well 12 and
fully funded through Bond proceeds ($178,819). Other well sites are being scheduled.

Fire Hydrant Replacement: Has not begun yet. Staff is working with Dynamic on the best way to proceed with this
Project bidding process..

Phase Two Pipelines: Dynamic is approximately 60% done with design of Phase Two projects.

Club Circle Sewerline Clean/Inspect: BWD is expecting the bids for this project late during the week of 4-15.

FISCAL IMPACT
Total CIP expenditures are expected to be $5.56 M

ATTACHMENTS
2. Well Construction Schedules -COST OF NEW EXTRACTION WELLS TIMELINE
3. Pipeline Construction Schedules —CIP 4



Borrego Water District New Well Drilling Projected Schedule - Second Extraction Well Phases
1 Site Acquisition

2 Bid Phase
3 Well Construction Phase

Yr 2018 Yr 2018 Yr 2018 Yr 2018 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2020 Yr 2020 Yr 2020 Yr 2020 Yr 2020 Yr 2020
September October November December [January February March April May June July August September October November December January February March April May June

Phase Project Name

7 (14(21

28| 5 |12(19]|26 221284 11(18(25|1 |8 |25(22(1 |8 |15|22(29|5 |12|19(26(3 |10|17|24(31(7 |14|21(28(5 |12]19|26(2 |9 |16]|23|30(6 |13]|20|27| 5 [12]19]|26| 2 | 9 |16]23|30( 7 (14]|21]|28| 4 [11|18]|25|1 (8 [15]22|1 |8 (15(22]29|5 [12(19|26|3 |10(17(24|31|7 [14(21|28

Site Acquisition . Well Locating

Bid Phase 2.1 Bid Package Available

Bid Phase 2.2  Bid review -

Bid Phase 2.3 Bid granted and Notice to .
Proceed

Well Construction Phase 3.1 Drill Rig Mobilization _

Well Construction Phase 3.2 Pilot Borehole -

Well Construction Phase 3.3  Well Design and Csaing and .
Filter Pack Deliverv

Well Construction Phase 3.4 Borehole Reaming and -
Construction




Borrego Water District Capital Improvements Project (CIP) Projected Schedule

Legend

Design Phase

Bid Advertising and Contracts

Permitting
Construction Phase
Yr 2018 Yr 2018 Yr 2018 Yr 2018 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019 Yr 2019
September [October November December |January February March April May June July August September October Novemtl
Phase Pipeline | Previous
No Pipeline | 7 |14]21|28| 5|12(19]|26] 2| 9 |16]23|30] 7 |14|21|28] 4 |11 14121 (285 [12]19(26|2 |9 |16(23|30|6 13|20 |27 (4 |11]|18 |25 |1 |8
No
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Double 0 3 S I x| x Ix I x x fx I x I x fxxd xfx [ x] x| x| x| x
Frying Pan 4 o Ixx ] xx Ex ] xd s x b x Ex b xd x ] x x| x| x
E on T Anchor 5 5
E on Weather Vane 6 6
Fairway Lane 7 7
De Anza 8 8
BS Road 9 9

Well Rehab

Fire Hydrants

12

12

Club Circle Sewer |

12
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Yr 2019 Yr 2019 Yr 2020
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IV.A

FINANCIALS
March 2019



C AH | Al Al AK | AL AM { AN AD AP AQ
1 BWD 6/19/2018
2 BUDGET CASH FLOW ADOPTED Actual Projected Actual Actual YTD Projected | Projected | Projected  Projected
a 2018-2019 BUDGET March March Ditference YTO and Projected April May June
| 4 ] 2018-2019 2013 2018 Expianations 2013-2019 2018-2019 2018-2019 2019 2019 Foik]
5
| 6 | REVENUE
| 7 IWATER REVENUE
8 |Residential Water Sales 950,994 40817 50,000 837,249 845,249 208,000 650,000 73,000 75,000
|9 | Commercial Water Sales 417,885 26,418 25,000 344,059 417,059 73,000 20,000 25,000 28,000
| 10 |Imigalion Water Sates 237,061 9,749 10,000 148,361 195,001 46,640 12,000 16,640 18,000
[11]GWM S 181,749 8,584 10,000 125,594 168,214 42,620 12,000 15,310 18,310
12 [Waler Sales Pawer Portion 514,708 23,502 29,815 231,264 451,028 119,738 36,124 40,879 42,735
13 [TOTAL WATER COMMODITY REVENUE: 2.302.395 109070 124815 1,586,554 2,076,551 489,958 140,124 170,829 179,045
(14|
15 |Readiness Water Charge 1,154,976 96,561 96,077 266,039 1,155,722 269,683 96,561 96,561 96,561
| 16 |Water hook-up charge 0 [ - - - Q 0 0 0
17 {Meler Inslal'Reconnect Fees 20,680 25 715 1,065 0 40
| 18 |Backiow Testingfnstallation 5,100 0 = 300 5,400 5,100 [ 0 5,100
| 19 Bulk Waler Sales 1,200 2,726 100 11,735 12,035 300 100 100 100
20 |Penalty & Inleresi Waler Collection 40,000 12852 4,000 000 TAC] 30,167 42,167 12,000 4,000 4,000 4,000
21 [TOTAL WATER REVENUE: 3.524,351 221,234 224992 2,495,509 3,292,930 797 421 241,125 271,490 284,806
24 |641500 1% Property Assessments 62,300 o 2,102 Recwived hunds in April 37,074 60,348 23,274 16,403 6,671 200
25 | 641502 Property Assess wir/swed 108,212 0 693 Recebved honds in Apeil 57,650 106,423 48,773 2,211 46,262 300
27 |641501 Water avail Standby 82,3576 0 3,015 Received hunds in April 60,007 81,723 21,716 5,971 13,745 2,000
29 |641504 1D 3 Waler Standby {La Casa) 33,647 0 B89  Recetved hunds in April 19,858 33,968 14,110 1,003 12,527 490
30 |841503 Pest standby 17,870 a 416  Recstrad funds in April 10,685 19,307 8622 2,164 5938 523
31 |[TOTAL PROPERTY ASSES/AVAIL CHARGES: 202404 [ 7114 185,274 30,770 116,495 27,843 25,140 3,513
Ed
| 33 § ]
| 34 | Town Center Sewer Holder fees 234,593 19,764 19,665 174,630 232,625 58,995 19,665 19,665 19,665
.35 | Town Center Sewer User Fees 88,895 7,856 7,656 67,081 90,049 22,968 7,856 7,656 7,656
36 | Sewer user Fees 272,304 23,821 23,000 210,230 279,230 69,000 23,000 23,000 23,000
38 [Penatty Interest-Sewer 1,243 (] 104 6,782 7.094 312 104 104 104
39 |Sewer Capacity Fees o o . 14,460 14,460 0 0 a [
| 40 | TOTAL SEWER SERVICE CHARGES: 602,840 51,240 50,425 473,183 624,458 151,275 50,425 50,425 50,425
1]
42 | OTHER INCOME
| 46 |Waler Credits income 2,000 0 - - - 0 0 0 1]
_i Prop 1 Reimbursement =
[ 43 |WTF Solar Rebate 50,000 0 43,785 43,785 (]
| 49 |RMH Surplus Waler Revenue 200,000 318,458 Negotisiad paymend 318,458 318,458 0
50 |Interest Income 6,000 5481 8,000 59 627 83,627 24,000 8,000 8,000 8,000
51| TOTAL OTHER INCOME: 218,000 327.91% 3,000 421,870 445,870 24,000 8,000 2,000 8,000
52 |
53 | TOTAL INCOME: 4,707,595 £00.393 230,832 3,575,838 4,665,027 1089191 327,393 415,055 346,743
El
55 |CASH BASIS ADJUSTMENTS
| 56 |Decrease (Increase) in Accounts Receivable 15,743 35,213 35,213
| 57 | Depasits-refund (2,328) {2,355) 12,356}
58 {Other Cash Basis Adjustments a 35,441 35441
55 |TOTAL CASH BASIS ADJUSTMENTS: 13,418 68,299 68,299
[ 60|
| 61| TOTAL OPERATING INCOME RECEIVED: 4,707,585 613,812 290,532 3,844,135 4,733,328 1,089,191 327,393 415,055 346,743
62




C AH ] Al AJ AK AL AM AN | AO | AP AQ
1 BWD 6/19/2018
2 BUDGET CASH FLOW ADOPTED Actual Projected Actual Actual YTD Prejected  Projected  Projectsd  Projected
3 2018-2019 BUDGET March March Difference YTD and Projected April May June
[ 4] 2018-2019 2019 2019 Explanations 20i8-2019 2018-2019 2018-2019 | 2019 2019 2018
= EXPENSES
| 64
| 65 |MAINTENANCE EXPENSE . ] i} |
66 IR & M Buildings & Equipmeni 180,000 8,041 8,000 145,312 180,042 34,730 12,000 | 10,696 12,034
| 67 |R & M- WTF 180,000 15,260 90,000 20,159 110,787 20,628 | 7.000 | 7,000 5,628
| 68 | Telemetry 10,000 2,391 2,000 6,949 10,391 | 3,442 700 | 2,000 742
| 69 | Trash Removal 4,200 418 420 4,199 | 5459 | 1,260 420 | 420 420
| 70 |Vehicle Expense 18,000 5,597 3,500 16,368 19,346 2,978 1,043 | 1,000 930
71 |Fuel & Ol 30,000 2143 2806 000 Are7s 26120 2,845 3,560 3,600
72 | TOTAL MAINTENANCE EXPENSE: 422,200 2285t _ 106,420 280,962 352,145 71,182 23813 21,618 23754
73
| 74 | PROFESSIONAL SERVICES EXPENSE
| 75 | Tax Accounting (Taussig) 3,000 o - 2,251 3,000 749 862 a 87
[ 76 | Administraliva Services (ADP) 3,000 225 240 2,170 2,890 720 240 | 240 240
| 77 |Audit Fees (Squarmilner) 16,9856 0 - 16,994 16,994 o 0| 0 ]
[ 78 | Computer billing (Accela/Parker) 25,000 3,107 4,000 11,687 24,107 12,420 0,000 | 2,052 368
| 78 | Financial/Technical Consulting (Raftelis) 20,000 a 500 78,527 80,027 1,500 500 | s00 500
| 80 |Engineering (Dynamic/Dudek) 60,000 7,800 6,000 9,283 27,283 18,000 6,000 6,000 6,000
| 81 |District Legaf Services {(Downey Brand/BBK) 100,000 2,190 10,000 21,259 51,259 30,000 10,000 0,000 10,000
| B2 | Testingflab work (Babcock Lab) 12,000 1,566 884 15,906 18,506 2,600 800 | 1,000 800
| 83 |Regulatory Permit Fees (SWRB/DEH/Dig alerts/APCD) 25,000 2,206 2,380 34,137 35,337 1,200 500 200 500
84 | TOTAL PROFESSIONAL SERVICES EXPENSE:! 374994 17,095 23984 192213 259,402 67,189 20,702 19,992 18,495
5]
| B6 |INSURANCE EXPENSE
| B7 | ACWAJIPIA Program Insurance 57,000 5,622 33,000 29479 29,479 0 0 1] 4]
BE | ACWALIPIA Workers Comp 17,600 4,285 4,400 12,761 17,161 4,400 0 [} 4,400
B0 | TOTAL INSURANCE EXPENSE: 74,800 5,807 37,400 42,240 46,640 4,400 - - 4,400
(90 |
| 51| DEBT EXPENSE
| 92 {Compass Bank Note 2018A 254,500 35,366 35,108 250,657 250,857 0 ] 0 [}
| 93 {Compass Bank Nole 20188 143,000 15,870 15,679 140,946 140,946 0
94 {Pacific Westem Bank 2018 IPA 500.000 101,394 _ 100,119 501,662 501,662 0
95| TOTAL DEBT EXPENSE: £97.500 152,630 _ 150,906 893,265 833,265 [ - - -
66
| 87 [PERSONNEL EXPENSE
| 58 | Board Meeting Expense (board stipendioard secretary 25,000 1,650 1,970 11,407 20,647 9,240 1,970 5,045 2,225
| 99 [Salaries & Wages {geoss) 890,000 76,804 75,880 667,189 887,382 220,214 74,026 75,090 70,297
100|Salaries & Wages ofisel account (board stipends/staff project salaries) -£0,000 (9.644) {5,000) {56,466) {71,486} {15,000} {5.000} {5,000} {5,000)
101 Consulting services/Conlract Labor 15,000 0 1,250 15,393 19,143 3,750 1,250 1,250 1,250
102| Taxes on Payroll 22,300 1,679 1,750 17,628 22,428 4,800 1,650 1,600 1,550
103]|Medical Insurance Benefits 229,000 17,003 18,494 177,189 214,11 35,988 18,494 18,494
Calpers Reliremeni Benefils 170,170 8,946 . 153,401 173,801 20,400 6,800 8,000 6,800
105| Conference/Conventions/Training/Seminars 17,000 292 1,715 9,876 131,576 3,700 1.200 1,200 1,300
106| TOTAL PERSONNEL EXPENSE: 1,208,470 95019 102,869 995,598 1,279,689 284,092 100,380 108,279 78,422




Cc a1 Al [ A 1 AK I AL | AM ] AN [ a0 T A T a0
1 BWD 611912018
2 BUDGET CASH FLOW ADOPTED Actual Projected Actual Actual YTD Projected | Projected | Projected  Projected
[ 3 | 2018-2019 BUDGET March March Difference _YTD and Projected April May June
| 4 | 2018-2019 2019 2019 Explanations 2018-2019 2018-2019 2018-2019 2019 2019 2019
107
168 OFFICE EXPENSE
109| Office Supplies 20,000 2,129 500 22,538 24,741 2,203 500 750 253
110| Office Equipment/ Renla¥Mainlenance Agreements 35,000 3,304 1,585 31,482 35437 3,958 1,837 1,118 1,000
111|Postage & Freight 15,000 406 492 8,913 14,912 6,000 2,000 2,000 2,000
112| Taxes on Property 2,3 0 - 2,383 2,382 ] ] a 1]
113| TelephonefAnswering Service/Cell 24,000 1,526 1,600 14,004 18,804 4,800 1,600 1,600 1,600
1t4|Dues & Subscriplions (ACWA/CSDA) 21,000 azr 239 21,868 22,0680 992 £00 347 145
115|Printing, Publicalions & Nolices 2,500 70 449 kral 2,121 1,400 400 500 500
116|Unifonms 8,500 479 625 4,629 8,354 1,725 570 570 585
117|OSHA Requirements/Emergency preparedness 4,000 1,159 436 3,127 4,435 1,308 436 436 436
118| TOTAL OFFICE EXPENSE: 130,34 9,459 5,937 109,664 132,045 22391 7,843 7321 7,219
UTILITIES EXPENSE
121| Pumping-Electricity 308,000 20,693 21,488 234,494 305,215 70,721 23,000 23,721 24,000
122| OfficerShop Utikiies 13200 10T ____ 100 3,249 3,549 00 100 100 100
124| TOTAL UTILITIES EXPENSE: 309,200 20,800 23,780 237,743 308,764 11,021 23,100 23,821 24,100
GROUNOWATER MANAGEMENT EXPENSE
127|SGMA GSP Costs 308,000 24,815 26,000 213,236 291,236 78,000 26,000 26,000 26,000
128|GYWM Slipulation Caosts ’
129{Prop 1 Grant Expense/Prop 86 50,000 40,183 5,000 360,618 375618 15,000 5,000 5,000 5,000
137| TOTAL GWM EXPENSE: 369,000 §5.007 23,645 573,852 666,852 93,000 31,000 31,000 31,000
133)| TOTAL EXPENSES: A8B5.297 402,768 474.942 L.325.537 | —____3.0X8.B05 513,268 214.848 211,022 187,390
CASH BASIS ADJUSTMENTS
135|Decrease (Increase) in Accounts Payable {42,454) 109,589 109,589
136|Increase (Decrease) in Inventory (4,087) 1,793 1,793
137|Other Cash Basis Adjusiments-CSD refunds 4,770 97,536 97,538
138|TOTAL CASH BASIS ADJUSTMENTS: {41,771} 192,473.83 192,474
140] TOTAL OPERATING EXPENSES PAID: 3.805.299 160,996 474,942 51801 | 4131.279 §13.268 214,848 211029 187.330
142]NET OPERATING INCOME: 22,298 _25aM5 (144D 126,123 602,047 475923 112,545 204,025 153,363




—1 = T A | Y I Y T AL ] AM AN A [ A [ ag
BWD 6/19/2018
BUDGET CASH FLOW ADOPTED Actual Projected Actual Actual YTD Projected | Projected | Projected  Projected
2018-2019 BUDGET March March Difference YTD and Projected April May Juna
2018-2019 2019 2019 Explanations 2018-2019 2018-2019 2018-2013 2019 2019 2019
CIP PR C
147 |WATER-Qperating Cash Funded
150|Emergency System Repairs 170,000 0 B2E41 2,841 ] [!] [:] o
151|Emergency Generalor Mobile trailer 12,000 0 = [/} ] o o
152|Reservoir cleaning
153|Mini Excavator - 1] 1] o a
154|Backhoe 125,000 0 105,807 105,807 1] o '] L]
156|Crew Truck 35,000 0 2,729 32,728 [ o o L]
TOTAL WATER CASH CIP EXPENSES: 42,000 <] - 221,176 221,176 o - - -
SEWER-Operating Cash Funded
TSC La Casa Bypass 150,000 o Q
E'TOTAL SEWER CASH FUNDED CIP; 150.000 ] - 0 0 0 [}
1164 = 9 [
I1_65__ TOTAL CASH CIP EXPENSES: 492,000 '] 2 221,178 21,176 0 Q [} [}
(165
167] CASH RECAP
|166|Cash begianing of period 4,570,637 4,461,705 4,433,692 4,809,574 4,714,521 4,714,521 4,714,521 4,827,068 5,001,091
169|Operating Income 822,296 252,815 (184,410} 126,123 602,047 475,923 112,545 204,025 159,153
170{Total Non Q&M Cash Funded Expenses -342,000 0 0 {221,176} {221,178) o 0 o 0
171|CASH RESERVES AT END OF PERIOD 5,050,933 4,714,520 4,249,282 4,114,521 5,005,392 5,190,444 4,827,066 5,031,091 5,190,446
172|FY Ressrves Tamet & 5,380,000 5,380,000 5,380,000 5,380,000 5,380,000 5,380,000 5 5,380,000
173|Reserves SurplusfShartfall) 329,067 [865.480) {1.130.718} 685,480 {284,608} (189.554)  (552,934) (348,909}  [189,554




C | - | Al a1 AK I AL AM AN | ) AP | Ad
BWD 61912018
BUDGET CASH FLOW ADOPTED Actual Projected Actual Actual YTD Projected = Projectsd | Projected  Projected
2018-2019 BUDGET March March Differance YD and Projected April May June
2018-2019 2019 2019 Explanatigns 2018-2019 2018-2019 2018-2019 2019 2019 2019

DEBT & GRANT ACCOUNTING
182| BOND PROCEEDS
183|Prop 1 GSP Grani
184||Pacific Westem Bank 2018 IPA 5,500,000
185|TOTAL BOND PROCEEDS: 6,000,000
187|WATER-Bond Funded CIP Expenses
189|Phase 1 Pipeline Project - 17120 165,000 (344) 7,225 107,225 100,000 0 100,000
[ 190| Produciion Well #1 104-4-17110 107,500 23,342 54,091 54,00 [ [ o 0
|191]Production Well #2-17130 107,500 4,139 ] 23,082 | 111,838 88,586 0 0 88,586
|192|Reptace 5 well discharge manifolds and eleciric panel upgrades 112,000 36,594 (] 36,594 296,594 260,000 260,000
IE Reptace 30 fire hydrants
194] Management Consulling waler (Bond CIP)
[ 795 Pipetine for Santiags & IDS 110,000 o . 0 ] 0 ]
[198| TOTAL WATER BOND FUNDED CIP: 802,000 83,731 0 120,963 569,549 443,588 260,000 [ 188,586
1 —
200 R CIFE s
1201
202 Sewer Forcemain Replacement & American Legion Latarat 150,000 0 - - . 0 a -}
|203]Management Consuling Sewer (Bond CIP) 50,000 0 6,250 . 18,750 18,750 6,250 6,250 6,250
204
zosj TOTAL SEWER BOND FUNDED CIP: 150,000 o E - 18,750 18,750 6,250 €,250 6,250
206]
208
Z11|TOTAL DEBT FUNDED CIP EXPENSES: 152.000 [+%ell g 120,963 589,209 467,336 ' __ 266,250 6,250 __ 194,816

UNEXPENDED DEBT PROCEEDS: 4,609,000 5519285 5519285 5 518,385 5,051,049 915922 5253035  5,246.785 5,051,949
213| TOTAL EXPENSES AND UNEXPENDED DEBT PROCEEDS 2.583.297 9.183.228

GRANT PROCEEDS
220|Prop 1 CIP Grant 500,000
221| TOTAL GRANT PROCEEDS:

i

224]Professional Services-Grant Accounting
225]Granl projects
226|TOTAL WATER GRANT FUNDED CIP EXPENSES: 266,000 2 - - L L L L4
278 TOTAL INCOME, GRANT & DEBT PROCEEDS BALANCE 10707585 RISSATS




To: BWD Board of Directors
From: Kim Pitman

Subject:  Consideration of the Disbursements and Claims Paid
Month Ending March, 2019

Vendor disbursements paid during this period:

Significant items:

San Diego Gas & Electric

Medical Health Benefits

CalPERS

Workers Comp insurance

Difference in Conditions-Pro Rata Amount (changing due dates to FYE)

Capital Projects/Fixed Asset Outlays:

Hidden Valley Pump-Replace well discharge manifolds-BOND
BBVA Compass Bank-Debt Payment

Pacific Western Bank-Bond Debt Payment

Big J Fencing-Fence around well site 1-Bond

Total Professional Services for this Period:

Best Best & Krieger Legal-general
GWM
Bond
One Eleven Water Services Consulting
Environmental Navigation Services Prop 1 grant
Rocks Biclogical Consulting Bond
JC Labs-Coordinate WDR Permit Renewal WTF
Dudek Bond

Payroll for this Period:

Gross Payroll
Employer Payroll Taxes and ADP Fee

Total

395,734.21

4 4 & 6H

© A & A

20,799.59
18,378.42
5,402.95
4,285.11
5,662.34

36,033.00
51,235.91
101,394.24
16,975.00

3,016.21
13,832.00
2,473.50

3,185.00
36,025.00
7,800.00

7,500.00

10,270.93

76,803.53
2,000.00

o | &

78,803.53




Board Report
March 2019

33092
33114
33117
33135
33150
33148
33093
3315

A-1 IRRIGATION, INC,

ABC Construction

ABILITY ANSWERING/PAGING SER

ACWA { JPIA PROGRAM INSURANCE

ACWA / JPIA PROGRAM INSURANCE

AFLAC

AMERICAN BACKFLOW SPECIALTIES
AMERICAN LINEN INC.

AT&T MOBILITY

AT&T-CALNET 3

AWWA CALIF-NEVADA SECTION

BABCOCK LABORATORIES

BBVA COMPASS

BENITO ARTEAGA

BEST BEST & KRIEGER ATTORNEYS AT LAW
BEST BEST & KRIEGER ATTORNEYS AT LAW
BIG J FENCING, INC.

BORREGO AUTO PARTS & SUPPLY CO
BORREGQ SPRINGS BOTTLED WATER
BORREGO SUN

BORREGO SUN

COUNTY OF SAN DIEGO DEPT ENVIRONMENTAL HEALTH
COUNTY OF SAN DIEGO DEPT OF PUBLIC WORKS
David Knapp

DEBBIE MORETTI

DISH

DUDEK

DUDEK

EMPIRE SOUTHWEST

EMPIRE SOUTHWEST

EMPIRE SOUTHWEST

ENVIRONMENTAL NAVIGATION SERVICES, INC
ENVIRONMENTAL NAVIGATION SERVICES, INC
GRAINGER

GREEN DESERT LANDSCAPE

HAZARD CONSTRUCTION COMPANY

HIDDEN VALLEY PUMP SYSTEMS INC

HIDDEN VALLEY PUMP SYSTEMS INC

HOME DEPOT CREDIT SERVICES

J & T Tire and Auto

James & Lynn Smith

JAMES HORMUTH DE ANZA TRUE VALUE

JC LABS & MONITORING SERVICE

JEROME C. ROLWING

LOUIS ALEXANDER THE RICK ALEXANDER COMPANY
MANUEL RODRIGUEZ DE ANZA READY MI
MEDICAL ACWA-JPIA

NEOPOST USA INC

PACIFIC PIPELINE SUPPLY INC

PACIFIC PIPELINE SUPPLY INC

PACIFIC WESTERN BANK PAYMENTS
RAMONA DISPOSAL SERVICE

RAMONA PAVING

ROCKS BIOLOGICAL CONSULTING, INC.

SAN DIEGO GAS & ELECTRIC

SAN DIEGO GAS & ELECTRIC

SPINDRIFT ARCHAEOLOGICAL CONSULTING, LLC
STAPLES CREDIT PLAN

STATE WATER RESOURCE CONTROL BOARD OPERATOR CER1

THE SOCO GROUP, INC.
THE SOCO GROUP, INC.

04/04/2019
04/08/2019
03/18/2019
04/15/2019
04/152019
03/18/2019
04/08/2019
04/04/2019
04/04/2019
04/04/2019
04/04/2018
04/15/2018
03/22/12019
04/15/2019
04/08/2019
04/08/2019
04/04/2019
04/08/2019
04/08/2019
03/18/2019
04/08/2019
03/22/2019
04/15/2019
03118/2019
03118/2019
04/15/2019
03122/2019
03/22/2019
04/04/2019
04/08/2019
04/15/2018
03/22/2018
03/25/2019
04/08/2019
04/04/2019
04/08/2019
03/18/2019
04/08/2019
04/08/2019
03/18/2019
03/18/2019
04/08/2019
04/08/2019
04/04/2019
04/08/2019
04/08/2019
03/18/2019
04/08/2019
03/25/2019
04/08/2019
03/25/2019
04/08/2019
04/08/2019
03/18/2019
04/04/2019
04/04/2019
04/08/2019
04/15/2019
04/156/2019
03718/2019
04/04/2019

150,06
1,200.00
253.97
5,622.34
428511
1,768.90
332.67
478.75
713.28
394.90
135.00
1,506.00
51,235.91
109.65
2,473.50
16,848.21
16,975.00
160.17
8.00
70.00
70.00
1,434.00
772.00
294.26

23,912.50
810.57
4,770.00
1,125.00
5,957.04
36,033.00
486.84
1,089.27
2331
893
9,000.00
3,185.00
1,567.50
238.60
18,378.42
405.75
355.14
2,737.92
101,394.24
3,604.51
1,200.00
7,800.00
20,799.59
1.476.00
2,060.00
2,030.83
95.00
1,038.28
1,104.73



33137
33151
33138
33139
33102
33152
33116
33153
33097
33101
33154
33140

1626
1626
9581
3000
1023
1023
9439
1100
1027
1623
92
11050

THOMSON REUTERS/WEST
THOMSON REUTERS/WEST

TRAVIS PARKER

U.S.BANK CORPORATE PAYMENT SYS
UNDERGROUND SERVICE ALERT
UNDERGROUND SERVICE ALERT
USABLUEBOOK

VERIZON WIRELESS

VICTOR VALENTI CONTRON SCADA SYSTEMS
WENDY QUINN

XEROX FINANCIAL SERVICES

ZITO MEDIA

Report Total (73 checks):

04/08/2018
041572019
04/08/2019
04/08/2019
03/22/2018
04/15/2019
04/04/2019
04/15/2019
03/2212019
03/22/2019
04/15/2019
04/08/2019

67.88
178.33
515.66

6,432.91

2485

13.30
115.22
163.37

2,391.30
289.00
377.00
240.95

395,734.21



TREASURER'S REPORT

March, 2019
% of P |l
Bank Carrying Fair Current | Rate of | Maturity | Valuation

Balance Value Value Actual | Interest Source
Cash and Cash Equivalents:
Demand Accounts at CVB/LAIF
General Account/Petty Cash $ 4848687 |S 4652758 || § 4.652.758 | 45.10% | 0.00% [ NA CVB
Payroll Account $ 139756 |§ 139756 (| § 139.756 | 1.35% | 0.00% N/A CvB
MMA (Bond Funds) $ 5068092 | $ 5068,092| $ 5088,092 | 49.12% | 2.22% N/A CvB
CIP Bond Funds Checking $ 435196 | § 435196 || % 435196 422% | 0.00% [ N/A cve
LAIF $ 21779 | § 21779 || $ 21,779 | 0.21% | 2.16% N/A LAIF

|Total Cash and Cash Equivalents |

[$_10,513,510 [ § 10,317,582 ]| $10,317,582 [ 1no.ooT|

Facilities District No. 2017-1A-B

|Specia| Tax Bond- Rams Hill -US BANK | [s

70679 | §

70679 [ s

70,679 |

Total Cash,Cash Equivalents & Investments |

| $ 10,584,189 | $ 10,388,261 " $10,388,261 |

Cash and investments conform to the District's Investment Policy statement filed with the Board of Directors on July 19, 2018

Cash, investments and future cash flows are sufficient to meet the needs of the District for the next six months

Sources of valuations are Umpqua Bank, LAIF and US Trust Bank.

V8=

Kim Pitman, Administration Manager ——————___




ASSETS

CURRENT ASSETS
Cash and cash equivalents
Accounts receivable from water sales and sewer charges
Inventory
Prepaid expenses

TOTAL CURRENT ASSETS

RESTRICTED ASSETS
Debt Service:
Deferred amount of COP Refunding
Deferred QOutfiow of Resources-CalPERS
Total Debt service

Trust/Bond funds:
Investments with fiscal agent -CFD 2017-1
2018 Cerificates of Participation to fund CIP Projects
Total Trust/Bond funds

TOTAL RESTRICTED ASSETS

UTILITY PLANT IN SERVICE
Land
Flood Control Facilities
Capital Improvement Projects
Bond funded CIP Expenses
Sewer Facilities
Water facilities
General facilities
Equipment and furniture
Vehicles
Accumulated depreciation

NET UTILITY PLANT IN SERVICE

OTHER ASSETS
Water rights -1D4

TOTAL OTHER ASSETS

TOTAL ASSETS

BALANCE SHEET BALANCE SHEET MONTHLY
March 31, 2019 February 28, 2019 CHANGE
{unaudited) (unaudited) (unaudited)
S 468247012 3 446170537 § 220,764.75
S 41294504 § 428,688.37 § (15,743.33)
] 116,476.74 $ 120,563.73 § (4,0086.99)
s 3182698 § 3182698 § -
$ 5,243,718.88 § 5,042,784.45 5 200,934.43
3 9253801 § 9253801 S -
$ 356,74800 § 356,748.00 S -
$ 449.286.01 S 44928601 $ -
g 7242873 S 7242873 $ -
S 5,503,28832 § 551928518 § (15,996.86)
8 5,575.717.05 § 558171391 § (15,996.86)
$ 6,025,003.06 $ 6,040,999.92
S 2,251,663.65 $ 225166365 § -
S 4,287,240.00 3 428734000 § -
3 44325581 8 403,083.31 § 40,192.50
S 120,96265 S 5723142 § 63,731.23
5 6,175,506.99 § 6,175,596989 § -
3 11,621,513.88 § 11,621,513.88 § -
5 974,15243 § 974,15243 § -
5 585,522.57 $ 585,6522.57 § -
$ 748,049.87 $ 748,04987 § -
3 (13,250,787.98) $ (13,250,787.98) & -
g .
$ 13,957,269.87 $ 13,853,346.14 S 103,923.73
$ 18500000 $ 185,000.00 3 s
$ 185,000.00 $ 185,000.00
$ 25,410,991.81 § 25,122,130.51 $ 288,861.30




Balance sheat continyed

LIABILITIES

CURRENT LIABILITIES PAYABLE FROM CURRENT ASSETS
Accounts Payable
Accrued expenses
CSD Refund Payable
Deposits

TOTAL CURRENT LIABILITIES PAYABLE
FROM CURRENT ASSETS

CURRENT LIABILITIES PAYABLE FOM RESTRICTED ASSETS
Debt Service:
Accounts Payable to CFD 2017-1

TOTAL CURRENT LIABILITIES PAYABLE
FROM RESTRICTED ASSETS

LONG TERM LIABILITIES
2008 Certificates of Participation-ID 4 infrastructure
2018 Certficates of Participation to fund CIP Projects
BBVA Compass Bank Loan
Net Pension Liability-CalPERS
Deferred Inflow of Resources-CalPERS

TOTAL LONG TERM LIABILITIES
TOTAL LIABILITIES

FUND EQUITY
Contributed equity

Retained Earnings:
Unrestricted Reserves/Retained Earnings

Total retained earnings

TOTAL FUND EQUITY

TOTAL LIABILITIES AND FUND EQUITY

BALANCE SHEET BALANCE SHEET MONTHLY
March 31, 2019 February 28, 2019 CHANGE

{unaudited) (unaudited) (unaudited)
s 139,052.03 § 86,597.73 S 42 454 30
S 147 386.12 § 147,386.12 8 -
$ 1792353 § 2269353 § (4,770.00)
$ 1490000 $ 17,225.00 3 (2,325.00)
$ 319,261.68 $ 283,902.38 § 35,359.30
$ 7242873 % 72,428.73 § -
$ 72,428.73 § 72,428.73 % -
$ 1,982,000.00 3 1,982,000.00 % -
$ 523500000 % 5,235,000.00 $ -
$ 72758017 § 72759017 $ -
$ 819.059.00 § 819,059.00 S -
% 163.076.00 $ 163,076.00
$ 8,926,725.17 § 8,926,725.17 $ -
$ 9,218,415.58 $ 9,283,056,.28 $ 35,359.30
$ 9,611,814.35 § $611,814.35 § -
S 6.480,761.88 $ 6,227,259.88 S 253,502.00
$ 6,480,761.88 $ 6,227,259.88 3 253,502.00
$ 16,092,576.23 § 15,839,074.23 § 253,502.00
$ 25,410,991.81 § 25122,130.51 § 288,861.30




A C | o E F G | i | [ | L M N | 0 P
1
[ 2
3
4]
| 5 | GROUNDWATER MANAGEMENT
6 ACCOUNTING
7 FY 2019
[ 8 | Acct #10154800
L 5
10
11
12
13
[ 14|
| 15 | Wendy Quinn Town Hallf One Eleven ConfiClasses Water Advisory Brian Brady Monthly FYE 2019
| 16| Month BBK DUDEK Minutes  Advertising/Postage | Water Services ; Staff Allocation Misc. Committee-Lunches Babcock Totai Total
17
18] Jul-18 250.00 5,000.00 798.36 6,048.36 6,048.36
19] Aug-18 8,862.29 15,079.83 112.50 71,417.44 632.49 175.00 720.00 32,999.55 |  39,047.91
20| Sep-18 19,643.70 112.50 1,741.35 7,343.32 385.57 29,226.44  68,274.35
| 21 Oct-18 8,088.20 200.00 140.00 462.00 7.876.27 352.23 5,187.50 22,306.20 90,580.55
| 22| Nov-18 8,622.78 210.00 7,613.04 3393 16,785.13 | 107,365.68
23| Dec-18  23,690.43 425.00 140.00 2,995.00 6,562.80 720,61 1,523.00  36,056.84 143,422.52
30| Jan-19 14,666.30 15.50 6,103.32 58.13 2,812.50 23,685.75 167,078.27
31} Feb-18 11,336.00 275.00 7,306.72 412.75 50.43 1,812.50 150.00 |  21,343.40 ' 188,421.67
32| Mar19 13,832.00 90.00 299.00 79.99 3,185.00 7,338.M 24,824.70 - 213,246.37
33| Total 100,118.92 | 23,792.61 1,674.00 2,326.84 6,642.00 62,561.62 1,045.24 2,879.64 9,812.50 2,393.00 | 213,246.37




A B [o] | D E F G | H |
7
2 BOND CIP FUNDS
3 RECONCILIATION-FY 2019 Prod Well ! Pipeline Projectl  Prod Well
4 # Phase 1 #2
[ Bond Proceeeds | Interast paid | Cost of Issuance | 10117110 10117120 10117130
6 Tolals
7
8 | 07/10/118 Pacific Western Bank-Loan Proceeds $ 5.586,000.00 $ 5,586,000.00
9 |07/10/18 Cost of Issuance 5 68,707.13 $ 68,707.13
10 | 07/17/18 US Bank Interest Fee $ 1,700.00 $ (1,700.00)
11 j07/17/18 Nixon Peabody-Cost of issuance $ 10,000.00 $ {10,000.00)
12 | 07/17/18  Kulok Rock-Cost of Issuance $ 10,000.00 $ (10,000.00)
13 | 07/20/18 MMA Interest paid $ 228299 $ 2,282 99
14 | 07/31/18 MMA Interest paid $ 69325 3 693.25
15 | 08/01/18 Grant Thornton-Cost of Issuance $ 1,500.00 3 (1,500.00)
16 | 08/01/18 Brandis Tallman-Cost of Issuance $ 17.500.00 $ {17,500.00)
17 | 08/01/18 | Fieldman, Rolapp & Assoc.-Cost of Issuance $ 50,231.67 3 (50,231.67)
18 | 08/01/18 Best Best & Krieger-Cost of Issuance $ 55,000.00 3 (55,000.00)
19 | 08/31/18 MMA Interest paid $ 4,683.02 3 4,683.02
20 | 09/31/18 MMA Interest paid $ 453586 $ 4,535.86
21 | 10/31/18 MMA Interest paid $ 469098 $ 4,690,98
22 § 11/30118 MMA Interest paid $ 6,49824 $ 6,498.24
23 | 12/31/18 MMA Interest paid $ 8,125.10 § 8,125.10
24 | 12/31/18 Fed-x Bond issuance costs $ 62.02 3 {62.02)
25 | 01/31/19 Dudek-Construction Mgmnt Prod well #2 $ 829500 § {8,295.00)
| 26 | 01/31/19 BBK-Review Bid documents 5 85550 ' % 3.635.00 $ {4,490.50)
27 | 01/31/19/Harland Check order-partial charge $ 7012 $ 7013 ' % 7013 | $ (210.38)
28 | 01/31/16 MMA Interest paid $ 9,878.83 $ 9,678.83
29 | 02/28/19 BBK-Review final specs Pipeline #1 $ 306 00 3 (306.00)
30 | 02/28/19 BBK-Finalize Bid documents $ 265700 % 197650 $§ 145350 % {6,087 00}
31 | 02/28M19 Dudek-Construction Mgmnt Prod well #1 $ 11,535.00 § 842250 § (19,957 50)
32 | 02/28/19 MMA Interest paid $ 852985 $ 8,529.85
33 | 03/3119 Dudek-Canstruction Mgnmt $ 546750 § 723250 § (12,700.00)
34 {03/31/19 Dudek-Construction Mgnmt $§ 768343 $§ 258750 % (10,270.93)
35 | 03/31/19' BBK-Review Bid documents $§ 124325 $ 124325 § {2.486.50)
| 36 | 03/31/19/ MMA Interest paid $ 946057 $ 9,460.57
a7 Reallocate interest to Admin 7122 $(59,378.69) $ (59,378.69)
38
39 BOND FUUND BALANCE $ 565470713 ' § - $ 14599369 $§ 2951180 $ 598763 | § 2930433 | § 5.443,909.63

s/Bondirecon/cip/bond CIP funds recon
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WATER & WASTE WATER
OPERATIONS REPORT

March 2019

Will Be Pushedutto May BoardMeeting
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WATER PRODUCTION/ USE
RECORDS
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BORREGO WATER
DISTRICT

WATER PRODUCTION SUMMARY

MARCH 2019
WATER WATER WATER ID4 ID4 ID4 TOTAL TOTAL
DATE USE PROD %NRW USE PROD %NRW USE PROD
Mar-17 17.15 18.48 7.17 63.65 68.34 6.86 80.81 86.82
Apr-17 25.02 26.02 3.83 90.17 99.02 8.94 115.18 125.03
May-17 28.18 29.45 4.30 98.06 113.48 13.58 126.25 142.93
Jun-17 29.25 33.42 12.48 96.28 106.02 9.19 125.52 139.44
Jul-17 32.84 34.17 3.90 107.37  122.38 12.26 140.21 156.55
Aug-17 35.64 40.65 12.32 127.56  141.43 9.81 163.19 182.07
Sep-17 40.98 43.11 4.93 102.46  114.72 10.69 143.44 157.83
Oct-17 29.35 31.05 5.48 108.42  119.22 9.06 137.77 150.28
Nov-17 26.03 27.67 5.92 107.09  120.15 10.87 133.12 147.82
Dec-17 23.23 26.28 11.60 80.91 89.46 9.55 104.14 115.73
Jan-18 19.40 19.95 2.74 86.60 95.01 8.85 106.01 114.96
Feb-18 19.77 21.14 6.49 78.55 87.58 10.31 98.32 108.72
Mar-18 19.90 20.26 1.77 73.56 80.32 8.42 93.46 100.58
Apr-18 22.01 22.72 3.11 88.49 99.08 10.69 110.50 121.80
May-18 25.10 25.46 1.40 98.95 108.29 8.62 124.05 133.75
Jun-18 29.06 29.87 2.72 100.42  108.40 7.36 129.48 138.28
Jul-18 30.87 31.47 1.89 96.80 111.42 13.12 127.67 142.89
Aug-18 36.34 38.25 4.99 12477  142.84 12.65 161.11 181.09
Sep-18 34.31 37.40 8.26 105.93  117.15 9.58 140.24 154.55
Oct-18 29.96 30.42 1.49 118.14  129.33 8.65 148.10 159.74
Nov-18 24.75 25.62 3.41 100.65  109.27 7.89 125.39 134.89
Dec-18 16.14 22.36 27.80 71.19 80.13 11.16 87.33 102.49
Jan-19 14.91 16.84 11.47 58.48 64.29 9.04 73.39 81.13
Feb-19 14.99 16.06 6.70 58.89 66.49 11.42 73.88 82.55
Mar-19 15.35 15.75 2.51 55.83 62.48 10.65 71.18 78.23
12 Mo. TOTAL 293.81 312.22 6.31 1078.52 1199.17 10.07 1372.33 1511.39

Totals reflect Water (ID1 & ID3) and ID4 (ID4 & ID5) . Interties to SA3 are no longer needed to be
separated. ID4 and SA5 are combined because all water production is pumped from ID4.

All figures are in Acre Feet of water pumped.

NOTE: ID1 Fire flow line break at La Casa not metered.

NON-REVENUE WATER SUMMARY (%)

DATE WATER ID-4 ID-5 DISTRICT-WIDE AVERAGE

Mar-19 2,51 10.65 N/A 6.58
12 Mo. Average 6.31 10.07 N/A 8.19
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BORREGO WATER DISTRICT
BOARD OF DIRECTORS MEETING — APRIL 23, 2019
AGENDA BILL IV.D.1

April 13, 2019
TO: Board of Directors, Borrego Water District
FROM: Geoff Poole, GM

SUBJECT FY 2019 Debt CIP Build Status — G Poole

RECOMMENDED ACTION:

Receive Staff Report and direct staff as deemed appropriate

ITEM EXPLANATION

Replacement Well Number One: Southwest Drilling has satisfied all of the requirements for bonds and
insurance and the contracts were recently signed. Dudek has forwarded a list of required Technical
Submittals to the Contractor. BWD has recently signed the SD County Well Permit. Overall, this project is
still on schedule.

Replacement Well Number Two: Staff is working on site evaluation and acquisition.

Phase One Pipelines: A and R Construction is scheduled to receive the County Encroachment Permit
which would allow them to work in the public right of way. This project has been delayed 4 more weeks
due to the length of time needed to obtain the County Permit. Even with the delay, this project will easily
be completed within the required 3 year timeframe.

Wellhead Rehabilitation: Repair and replacement of key piping and electrical has been completed on Well
12 and fully funded through Bond proceeds ($178,819). Other well sites are being scheduled.

Fire Hydrant Replacement: Has not begun yet. Staff is working with Dynamic on the best way to proceed
with this Project.

Phase Two Pipelines: Dynamic is approximately 60% done with design of Phase Two projects.

Club Circle Sewerline Clean/Inspect: BWD is expecting the bids for this project late during the week of
4-15.

FISCAL IMPACT
1. Total CIP expenditures are expected to be $5.56 M

ATTACHMENTS
1. Well and Pipeline/Hydrant Schedules
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Borrego Water District New Well Drilling Projected Schedule - Second Extraction Well Phases
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Borrego Water District Capital Improvements Project (CIP) Projected Schedule
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