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Santa Ana Regional Water Quality Control Board

December 6, 2018

Scott Maloni, Vice President
Poseidon Water

5780 Fleet Street, Suite 140
Carlsbad, CA 92008
smaloni@poseidonwater.com

REQUEST FOR INFORMATION: SEAFLOOR SEDIMENT CHARACTERISITICS AND
LITHOLOGICAL DATA IN AREA OFFSHORE OF THE PROPOSED HUNTINGTON
BEACH SEAWATER DESALINATION FACILITY

Dear Mr. Maloni:

As you are aware, on June 21 and July 9, 2018, Coastkeeper Alliance submitted
analyses of the feasibility of subsurface intakes for the proposed Poseidon Water
Huntington Beach Desalination Project (Project) to the Santa Ana Regional Water
Quality Control Board (Regional Board). Staff from the Regional Board and the State
Water Resources Control Board (State Water Board) (collectively, Water Boards)
reviewed these submittals and the documents previously submitted by Poseidon Water
(Poseidon) to support the infeasibility of subsurface intakes. Water Boards’ staff,
Poseidon, and Poseidon’s hydrogeological consultant, Geosyntec, met on October 8,
2018 to discuss Water Boards staff's evaluation of the submittals. This letter
summarizes and clarifies what the Water Boards conveyed to you in that meeting, and
requests additional information concerning the feasibility of subsurface intakes.

Review of Documents

Prior to our meeting, staff reviewed the HydroFocus report and Poseidon’s response to
that report (Appendix CCCCC). As part of this review: staff reassessed the documents
and appendixes containing hydrogeological and geophysical data that Poseidon
previously submitted in support of the proposed site for the Project; the hydrogeological
model that your technical team relied upon in concluding that slant wells would not be
suitable for intake of seawater at the proposed site; and the May 18, 2018 letter from
Roy Herndon of the Orange County Water District, discussing the slant well intake
option (Attachment 1).

In his letter, Mr. Herndon expressed general agreement with Geosyntec’s conclusion
that slant wells would not be feasible for seawater intake. Notably, however, Mr.
Herndon stated:
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“We appreciate the Regional Board’s need to investigate the feasibility of
subsurface seawater intakes as a potential source of water for the proposed
Poseidon seawater desalination facility in Huntington Beach. The challenge is
that this concept entails pumping large quantities of shallow groundwater
for the first time in areas where the hydrogeological conditions have not
been substantially characterized, including the fundamental question of
how hydraulically connected the subsurface intakes would be to the ocean
vs. inland aquifers.” (Emphasis added.)

Previous Request for Information
This is not the Water Boards’ first request for information concerning subsurface

intakes. On October 31, 2016, the Regional Board asked Poseidon to provide additional
information to address this matter. Poseidon’s submission was not adequate, and we
provided Poseidon with technical comments on the submission and again requested
additional information in a letter dated May 23, 2017 (Attachment 2). Specifically, we
asked Poseidon to provide an estimate of the maximum production volume that could
be extracted by slant wells offshore of the Talbert, Bolsa and Sunset gaps without
negatively impacting seawater intrusion barriers and coastal wetlands (i.e., the “safe
yield”). We also asked for a sensitivity analysis of the hydrogeologic model, utilizing a
range of representative hydraulic conductivity input values for the offshore sediments
and the wetland areas. Since then, we also discussed the hydrogeological model with
your technical team during several meetings and in multiple email correspondence.
Poseidon has not provided the requested information in full and has not performed the
requested sensitivity analysis.

Coastkeeper’s submittals pertain to the issue of the feasibility of subsurface intakes and
require staff to reevaluate the issue. The information in the model analysis performed by
HydroFocus (September 2016) is consistent with the Water Boards staff’s previous
comments and the observations presented below.

Discussion

Chapter 111.M.2.d.(1)(a) of the California Ocean Plan provides that the “regional water
board in consultation with State Water Board staff shall require subsurface intakes
unless it determines that subsurface intakes are not feasible.” Based on the information
provided by Poseidon and Coastkeeper's submission, the Water Boards’ staff do not
have sufficient information to make a recommendation as to whether subsurface intakes
are feasible.

In consideration of all currently available geological, geophysical and hydrogeological
reports pertaining to the proposed facility, as well as the historical data and reports
cited, we offer the following observations:

1. Poseidon/Geosyntec have ruled out the use of slant wells for offshore subsurface
intake of sea water based largely on results of screening-level groundwater flow
modelling of subsurface extraction that predicts interference with the Orange
County Water District’s Talbert Gap and Alamitos Gap sea water intrusion
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barriers, negative impacts to the coastal wetlands ecosystem, mobilization of
contaminated groundwater in the Sunset Beach area, and potential subsidence
resulting from simulated drawdown of the water table.

2. There is limited information regarding the hydraulic and lithological
characteristics of the sediments below the seabed in the area offshore of the
proposed Huntington Beach project site, and the other potential subsurface
intake sites. Poseidon’s vibracore borings extended to a maximum of only 20 feet
below the seabed; yet your technical team believes that the limited data from
those shallow borings, combined with an extrapolation of geophysical data and
inland lithological data, are sufficient to support the conclusion that the underlying
lithologies “include numerous layers of fine-grained, low permeability sediments
that collectively limit the hydraulic connections between the upper aquifer and the
ocean.” Because of sensitive habitat, Poseidon has not been asked to collect
samples in any wetland areas; however, information on the soil types and
characteristics in typical wetlands environments can be obtained from scientific
literature.

During our October 8 meeting, staff explained to your technical team that additional
offshore borings could be advanced to collect deeper sediment samples and measure
hydraulic conductivity. We also informed your team that they should utilize scientific
literature to obtain accurate values of the vertical permeability of sediments beneath the
wetlands to allow for more reliable prediction of potential leakage from those wetlands in
response to pumping. Further, we informed your team that with additional offshore and
wetlands sediment data, safe yield estimate, and the appropriate sensitivity analysis,
there may be sufficient information for staff to make a recommendation on the feasibility
of subsurface intakes.

Conclusion

In the absence of the information previously requested and described above, and based
on the existing data, we conclude that Poseidon has not demonstrated that the use of
an array of slant wells for sea water intake, most notably in a combined intake scenario,
would be infeasible.

Our conclusion is justified as follows:

e Based on the current understanding of hydrogeologic conditions as presented by
Poseidon, slant wells could possibly be operated at an extraction rate that would
be protective of both the inland aquifers and the wetlands ecosystem.

e Subsurface intake would reduce the volume of sea water drawn in through an
offshore intake pipe, thus minimizing the entrainment of sea life.

By December 31, 2018, please submit the following:
1. An estimate of the maximum production volume that could be extracted by slant
wells offshore of the Talbert, Bolsa and Sunset gaps without negatively
impacting inland aquifers and coastal wetlands (i.e., the “safe yield”); and
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2. A sensitivity analysis of the hydrogeologic model, utilizing a range of
representative hydraulic conductivity input values for the offshore sediments and
the wetland areas.

If you wish to discuss this matter further, please contact me at (951) 782-4493, or you
may send email to hope.smythe@waterboards.ca.gov. You may also contact Ann
Sturdivant, Chief of our Groundwater and Regulatory Division, at (951) 782-4904, or by
email to ann.sturdivant@waterboards.ca.gov.

Sincerely,

Mziﬁm

Hope A. Smythe
Executive Officer

Attachment 1 — Letter from Roy Herndon to RWQCB dated May 18, 2018
Attachment 2 — Letter from RWQCB to Scott Maloni dated May 23, 2017

cc:  Kimberly Tenggardjaja, SWRCB (kimberly.tenggardjaja@VVaterboards.ca.gov)
Scott Seyfried, SWRCB (scott.seyfried@waterboards.ca.gov)
Daniel Ellis, SWRCB (daniel.ellis@waterboards.ca.gov)
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3. Under the modeling scenarios described by Geosyntec, slant wells near the beach at the four gaps
would extract groundwater from aquifer zones as shallow as approximately 30 feet below ground
surface (bgs) and as deep as 200 feet bgs, depending on location. As extraction occurs, a groundwater
level depression forms which will draw water that originates from a combination of the ocean, inland
groundwater, and wetlands surface water and near-surface groundwater. The relative proportions of
those sources at each gap will depend on the lateral and vertical permeabilities of the aquifer zone and
overlying aquitard, and the degree of on-shore and off-shore faulting. Acknowledging their inherent
uncertainty, Geosyntec considered these factors and performed sensitivity analyses in their model
scenarios.

4. Geosyntec presented the results of model-simulated slant well extraction at each of the four gaps. The
effects of extraction were presented as groundwater drawdown contour maps and groundwater head
equipotential contour and flow path maps for select model layers. The model-estimated proportions
of sources for the extracted groundwater were also presented.

Of the four gaps, the Talbert Gap contains the most transmissive shallow aquifer (Talbert Aquifer),
which is well-connected hydraulically to inland aquifers on the north and to the ocean on the south.
The Talbert Aquifer is overlain by approximately 50 feet of low-permeability clays and silts that
extend miles inland and a significant distance off shore based on sea-floor geotechnical data. These
hydrogeologic conditions were accounted for in Geosyntec’s Talbert Gap model, which estimated a
maximum achievable slant well extraction rate of 70 mgd. Of that amount, the model estimated
approximately 15 mgd would come from inland groundwater. 15 mgd of flow equates to a
withdrawal of 16,800 acre-feet per year (AFY) from the groundwater basin and would be subject to
payment of OCWD’s replenishment assessment, currently $445 per AF. Not only would this interfere
with the operation and benefits of OCWD’s Talbert Seawater Barrier, the volume of extracted
groundwater would need to be accounted for in OCWD’s annual water budget, meaning it would need
to be balanced by some combination of increased replenishment water or reduced pumping — which
would be a substantial financial impact to OCWD and its ratepayers.

5. Based on previous investigations that have indicated that Talbert Aquifer permeabilities decrease off
shore (relative to inland), OCWD staff believes that the estimated 15 mgd derived from inland
aquifers may be higher under actual operations. Geosyntec also indicated that model scenarios using
lower slant well extraction rates produced a higher proportion of water from inland aquifers, so the
consideration of reducing subsurface extraction rates appears to be at odds with the fundamental
project objective of developing a new water supply from seawater.

6. Modeling results for the Bolsa Gap indicate a maximum sustainable pumping rate of 15 mgd from
slant wells along the shoreline, of which an estimated 18% (approximately 2.7 mgd or 3,000 AFY)
would come from inland aquifers. Modeling results for the Sunset Gap indicate a maximum
sustainable pumping rate of 9 mgd from slant wells along the shoreline, of which an estimated 13%
(approximately 1.2 mgd or 1,300 AFY) would come from inland aquifers. The cumulative estimated
inland aquifer flow of 4,300 AFY from slant well extractions at the Bolsa and Sunset Gaps would be
subject to payment of the OCWD replenishment assessment and would need to be accounted for in the
groundwater basin’s annual water budget through a combination of increased replenishment water or
reduced groundwater production — which would be an impact to OCWD and its ratepayers.
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7. In consideration of a potentially manageable volume of extraction, OCWD staff believes if a
subsurface intake project were to be developed along the coastline in the Talbert, Bolsa, or Sunset
Gaps, and it had a cumulative maximum draw from inland aquifers of 1,000 AFY, then this amount of
withdrawal could be accommodated within the basin’s water budget and groundwater management
programs, although it would still be subject to payment of the OCWD replenishment assessment.

8. Modeling results for the Alamitos Gap indicate a maximum sustainable pumping rate of 10 mgd from
slant wells along the shoreline, of which an estimated 9% (approximately 0.9 mgd or 1,000 AFY)
would come from inland aquifers. The estimated 1,000 AFY derived from inland aquifers is
equivalent to about 17% of the annual injection of the Alamitos Seawater Barrier and, as such, would
detract from the replenishment benefits of that facility to the Orange County Groundwater Basin and
Central Basin in Los Angeles County. The potential slant wells are located outside OCWD’s
boundary in Los Angeles County, so OCWD’s replenishment assessment would not apply; however,
other institutional issues may apply regarding pumping rights and replemshment assessments within
the adjudicated Central Basin.

9. Addressing the question of potential subsurface intake effects on existing groundwater contaminant
plumes requires knowledge of the extent of the contaminant plumes as well as the local stratigraphy
and degree of hydraulic connection (or separation) between the plumes and capture zones of the
subsurface intakes. OCWD staff is aware of contaminant plumes in the Sunset Gap approximately
two miles from the coast. Based on the drawdown contours shown on Figure 12, we do not see that
there would be a significant effect on the groundwater flow direction that far inland. However,
Geosyntec indicates that there are a number of other environmental sites closer to the coast based on a
Geotracker search, and these sites may be within the influence of the subsurface intakes. As OCWD
staff is not familiar with the hydrogeologic conditions and extent of contamination at those sites, we
are not able to comment on the potential influence of the subsurface intake on those sites.

We appreciate the Regional Board’s need to investigate the feasibility of subsurface seawater intakes as a
potential source of water for the proposed Poseidon seawater desalination facility in Huntington Beach.
The challenge is that this concept entails pumping large quantities of shallow groundwater for the first
time in areas where the hydrogeologic conditions have not been substantially characterized, including the
fundamental question of how hydraulically connected the subsurface intakes would be to the ocean vs.
inland aquifers. Despite this uncertainty, Geosyntec developed screening-level models based on
available data and previous work by OCWD and others to estimate proportionate flows from different
sources. We are comfortable with the general setup of the models and believe the results provide a
reasonable basis to conclude that the subsurface seawater intakes, as described, would cause unacceptable
impacts to the Orange County Groundwater Basin water supply and seawater barriers.

Please contact John Kennedy at (714) 378-3304 or jkennedv(@ocwd.com or the undersigned at (714) 378-
3260 or therndon(@ocwd.com if we can be of further assistance.

Sincerely,

ey Nz,
Roy L. Herndon
Chief Hydrogeologist





















Attachment A:
Huntington Beach Desalination Project —
Alternative Sites for Further Analysis

Reasonable range of sites
requiring further analysis

Overview of outstanding information requests

Segment 1: Property 1A — D, Sunset Gap

¢ Poseidon selected Property 1D to
represent Property 1A - D

o Further analysis of surface intakes and
subsurface intakes and the other analyses
described in the 5/23/17 letter from Santa Ana
Woater Board staff are still needed

Segment 1: Property 1E — F, Bolsa Gap

e Poseidon selected Property 1E to
represent Property 1E — F

o Further analysis of surface intakes at this site
is not required due to potential impacts to
Bolsa Chica Basin and Bolsa Bay State
Marine Conservation Areas

s Further analysis of subsurface intakes and the
other analyses described in the 5/23/17 letter
from Santa Ana Water Board staff are still
needed

Segment 1: Property 1H

» Further analysis of surface intakes and
subsurface intakes and the other analyses
described in the 5/23/17 letter from Santa Ana
Water Board staff are still needed

Segment 2

¢ Poseidon selected Property 2A to
represent Segment 2

o Further analysis for subsurface intakes is not
required

e Further analysis of surface intakes and the
other analyses described in the 5/23/17 letter
from Santa Ana Water Board staff are still
needed

May 23, 2017
















