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September 15, 2015 Jason Burnett, President
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Ken Lewis

California Public Utilities Commission O ouer
c/o Environmental Science Associates Clyde Roberson, Direcior
550 Kearny Street, Suite 800

San Francisco, CA 94108 Executive Director:

Jim Cullem, P.E.

RE: Water Authority Comments on the Monterey Peninsula Water Supply Project DEIR

Dear Mr. Lewis:

The Monterey Peninsula Regional Water Authority (Water Authority) is a joint powers authority
comprised of the six cities of the Monterey Peninsula with a board of directors consisting of the six
respective city mayors.

The Water Authority has conducted several public meetings to discuss the originally-issued DEIR for
the Monterey Peninsula Water Supply Project (Project), proposed by California American Water
Company (Cal Am) in Application 04-09-019. The Water Authority supports the Project and has a goal
that future decisions regarding the Project be supported by the best possible EIR. With this goal in
mind, we ask that you consider the recommendations set forth in this letter in development of the
prospective recirculated DEIR-DEIS with respect to the Project’s greenhouse gas emissions, land use
impacts, source water intake systems, brine disposal, Salinas Basin modeling, and “return water”.

. Greesnhouse Gases

The Water Authority recommends that the California Public Utility Commission (Commission)
reconsider its determination that greenhouse gas (GHG) emissions resulting from the Project are a
significant impact under CEQA. We question whether the 2,000 melric ton (MT) threshold for
determining significant impacts of GHG emissions is appropriate for the Project and suggest that GHG
emissions thresholds proposed by the staff of the Monterey Bay Unified Air Pollution Conirol District
(MBUAPCD) are more applicable. MBUAPCD staff recommends a threshold of 10,000 MT of CO2e
per vear for stationary source projects and a threshold of 2,000 MT CO2e per vear for land-use
projects or compliance with an adopted GHG Reduction Plan/Climate Action Plan. MBUAPCD is
currently evaluating a percentage-based threshold opiion as well. MBUAPCD does not have a formal
policy recommending specific thresholds, and neither of these thresholds has been adopted by the
MBUAPCD. Whiie the DEIR might utilize a proposed, though un-adopted threshold of significance, the
2,000 MT threshold may be inappropriate for the Project. The 2,000 MT threshold is proposed for
residential or commercial land use projects, as noted in the DEIR at section 4.11.3.2. This Project, in
contrast, is akin to a stationary source, and the 10,000 MT threshold may be more appropriate for the
heavy industrial land use type associated with the Project’s desalination plant. The likely source of
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primary power for the desalination plant is the PG&E grid. The Project’s estimate of 6,181 MT of GHG
emissions per year is well below the MBUAPCD staff recormmended threshold of 10,000 MT per year
for a stationary source.

Further, under CEQA Guidelines Section 15064(b)(3), the incremental coniribution of GHG emissions
from the Project's electricity demand would not have a significant impact because the Project’s
electricity source would be covered by the California Air Resources Board cap-and-trade program
established by Assembly Bill 32. The electricity supplying the Project will be supplied from sources
under the AB 32 cap and therefore, based on our understanding of the cap-and-irade system, the
increased electricity demand would, in fact, not lead to a net increase in GHG emissions. This is
contrary to the statements made in the DEIR (see Operational Emissions on page 4.11-12) and the
language and the calculations of net increases in GHGs should be corrected for the recirculated
DEIR-DEIS.

The Water Authority has not done a comprehensive review of GHG emission thresholds used by other
lead agencies. However, we do note several agencies have pointed to AB 32 in determining that GHG
emissions were not a significant impact under CEQA. See, for example, the San Joaquin Valley Air
Poliution Conirel District (SIVAPCD) document “CEQA Determinations of Significance for Projects
Subject to ARB's GHG Cap-and-Trade Regulation,” APR — 2025, at page 4 (June 25, 2014)."
SJVAPCD policy states, “The District has determined that GHG emissions increases that are covered
under ARB's Cap-and-Trade regulation cannot constitute significant increases under CEQA, for two
separate and distinct reasons.” The two reasons are that “cap-and-irade regulation is an approved
GHG emission reduction plan,” and “cap-and-trade regulation requires mitigation of GHG increases.”
The South Coast Air Quality Management District has taken a similar position for emission increases
covered by the cap-and-frade program. Certain construction-related and other sources of GHG
emissions are not covered by the cap-and-trade program and therefore represent a true net increase
in emissions. These sources, however, are less than 1000 metric tons per year on an amortized
annual average basis (see TABLE 4.11-3 and TABLE 4.11-4).

if, despite the foregoing discussion, the Commission nonetheless determines that GHG emissions
from the Project would be a significant impact, the Water Authority recommends that the Commission
consider options for Cal Am to mitigate any net increase of GHGs from the Project to a less than
significant level by purchasing carbon crediis, renewable energy credits or other such mechanisms.
The Water Authority recognizes this would add to the costs of the Project and may lead io rate
increases. We do not at this point have a position as to whether such a rate increase may be justified.

. Land Use

One purpose of the Project is to supply sufficient water fo meet the needs of the currenily un-served
lots of record in the Cal Am service area as discussed in sections 2.32 and 8.2 of the DEIR. Existing
lots of record were either created prior to the passage of CEQA or were created following appropriate
CEQA review or exemptions. Under CEQA, if the development is “expected” because it was
accounted for in a general plan docurnent that underwent CEQA review already, then any growth-
inducing impacts need not be analyzed in the EIR. A project is not growth-inducing when, as here,
growth was planned first, and is not a consequence of the project. (See Banning Ranch Conservancy,
211 Cal.App.4th at 1230.) Established case law holds that an FIR need not re-analyze growth that the
project may facilitate if that growth was already reviewed under CEQA as part of 3 separate approval
process such as a land use agency’s adoption of a general plan. (See, e.g., Clover Valley Foundation
v. City of Rocklin (2011) 197 Cal.App.4th 200, 228 ['[Glrowth has already been analyzed in the City's
general plan EIR and was contemplated in the general plan and the SPMUD Master Plan.. .CEQA did
not require the City fo redo that analysis...."]; Sierra Club v. West Side Irrigation Dist. (2005) 128

! See hito:/'www valleyair.org/policies_per/Policies/APR-2025.pdf
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Cal.App.4th 690, 701-03 [upholding negative declaration of water supply coniracis because water
would serve growth already planned in general plan and evaluated in general plan EIR].)

. Source Water Intake Systems and Brine Discharge

To address "Source Water intake Systems" and "Brine Discharge,” which were identified in DEIR
section £5.8 "Issue to be Resolved and Areas of Controversy”, the Water Authority contracted with
Separation Processes, Inc. and its sub-consultant Geosyntec to conduci a technical review of the
DEIR focused on the following two guestions:

1. Does the DEIR address the main critical issues on source water intake systems?
2. Does the DEIR address the main critical issues on brine disposail?

Geosyntec’s analysis and recommendations are atiached to this letter as Exhibits A and B.
Geosyntec’s analysis and recommendations support the analysis in the DEIR, provide additional
evidence in support of its conclusions, and should be made part of the record on this Project.

The source water infake systems are discussed in the DEIR at sections 4.4 and appendices E1, E2, and
C3.The Geosyntec technical memorandum on the source water intake system {Exhibit A) determines that
the NMGWM and CM modeis provide reasonable simulation of the slant well effects, that the slant wells
will only draw minor quantities of inland fresh groundwater, and that the potential impact to inland wells is
not significant, thus supporting the DEIR's conclusions (Exhibit A, p. 10.). Geosyntec’s analysis also
substantiates previous estimates that the Project’s slant well pumping will actually decrease seawater
intrusion into inland aquifers. This positive impact should be noted in the recirculated DEIR-DEIS as a
significant project design feature that ameliorates any negative impacts of the slant wells.

Geosyntec recommends “that a sensitivity analysis be performed on influence on the model results of the
location of the slant wells relative to the coastal margin.” (Exhibit A, p. 9). The Water Autharity respectfully
requests that this sensitivity analysis be performed and that the results be incorporated into Appendix E1
of the recirculated DEIR-DEIS.

Brine disposal is discussed in the DEIR at section 4.2 and appendices D1-D4. Geosyniec’s technical
rmemorandum on brine discharge (Exhibit B) concluded that the brine disposal analysis in the DEIR at
section 4.2 and appendices D1-D4 was appropriate. Geosyntec conciuded that the DEIR’s numerous
conservative assumptions likely under-estimate the mixing and dilution that will actually oceur. (Exhibit
B, p.13.) Geosyntec also has a few recommendations and minor edits in section 4 of the technical
memorandurn, which the Water Authority respectfully requests be included in the recirculated DEIR-
DEIS at Section 4.3 and in Appendix D1 and D2 to further substantiate the DEIR’s conclusions. In
addition to minor edits (Exhibit B, p.14), the recommendations include the following:

1. Include the additional analyses developed by Geosyniec to assess the potential for plume
merging, Coanda attachment, and hypoxia;

2. Add discussion of the potential for build-up of PCBs in the sediments surrounding the sub-surface
seawaier;

3. Add discussion of potential of diffuser structure to trap brine plume, including consideration of
current directions (from the ROM) and afignment of diffuser relative to the slope;

4. Add discussion of the effect of only tracking the brine particles for 48 hours;

5. I mitigation measures are necessary then perform additional analyses to estimate the additional
near-field dilution achievable by pulsing the brine discharge, and whether the variation of the
plume buoyancy (between sinking and rising) can be implemented to manage ammonia {and
other concentrations); and

6. If mitigation measures are necessary then consider retrofitting the diffuser ports from a horizonial
discharge to a vertical angle of up o 60° to 65°.
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V. Salinas Basin Modeling and Potential “Return Water” Alternatives

There are potentially three bases for requiring the Project to “return” desalinated product water to the
Salinas Basin. The first is Section 21 of the Monterey County Water Resources Agency Act {("Agency
Act”}, which prohibits exports of groundwater from the Salinas Basin. The second is mitigation of any
significant environmental effect under CEQA. The third is mitigation of any water rights impact
pursuant to a “physical solution.” The Water Authority acknowledges that compliance with the Agency
Act will require some form of return water solution. However, it is not presently clear whether return
water is required to satisfy only the Agency Act or to also serve as CEQA mitigation or a physical
solution 1o mitigate water righis impacts. This is so because the modeling of groundwater impacts,
performed in conjunction with the preparation of Section 4.4.3.5 of the DEIR, only modeled the
Project’s groundwater impacts under the assumption that the Project would return either 550 or 880
acre-feet per year (depending on Project size) to the Salinas Basin users, which would, in turn, reduce
groundwater production that would otherwise occur {effectively, in lieu recharge of the Salinas Basin).
We are informed that no model runs were done under an assumption that no-in-lieu-recharge occurs.
Such a no-in-lieu-recharge scenario should be modeled without return water in order to determine
whether the Project would cause a significant environmental impact or materially impair groundwater
supplies available to users in the Salinas Basin, thus adversely affecting their water rights, and
necessitating a physical solution to mitigate that impact. If the modeling demonstrates that the no-in-
lieu-recharge scenario will not cause a significant environmental impact nor a water righis impact, the
Project’s return water requirement will only concern the Agency Act and will not be required by CEQA
or as a waiter rights physical solution.

i the return water is required by CEQA or as a physical solution, the recirculated DEIR-DEIS should
state as much and explain that the return water must be substituted for groundwater pumping that
would otherwise occur as in-lieu recharge. The potential scope of return water strategies is also
affecied by the modeled impacts. If the return water is not necessary to mitigate CEQA and/or water
rights impacts, additional options may be available for the Project to comport with the Agency Act.

One such alternative would be to deliver some of the return water for use on the City of Seaside’s
Blackhorse and Bayonet golf courses in lieu of production of groundwater from the Seaside
Groundwater Basin, which is a sub-basin of the Salinas Basin. These golf courses are located within
the former Fort Ord, which Section 21 of the Agency Act expressly exempts from the act’s prohibition
on groundwater exports from the Salinas Basin. In fact, through a recently concluded program, the
Marina Coast Water District (“MCWD") delivered a cumulative total of 2,500 acre-feet of groundwater
produced from the Salinas Basin to offset groundwater production from the Seaside Basin for irrigation
of these golf courses. The benefit of such a return water strategy for the Project is that it would aflow
for approximately 500 acre-feet a year to be returned consistent with the Agency Act while doing so
would also replenish approximately 500 acre-feet per year to the Seaside Basin as indieu
replenishment. This would offset approximately 500 acre-feet of the 700 acre-feet that Cal-Am has
factored into the Project sizing as water for in-lieu recharge of the Seaside Basin. Thus, the Project
operating level could be reduced by approximately 500 acre-fest per year with commensurate savings
in operating expenses and reduced environmental impacts. This could result in annual operating
savings of several hundreds of thousands of dollars for Cal-Am ralepayers. Again, this strategy for
corpliance with the Agency Act would not mitigate CEQA and/or water right impacts. Thus, it is
important to first undersiand through groundwater modeling whether the Project would cause a
significant environmental impact or a water rights impact under a no-in-lieu-recharge scenario, which
will determine whether the Seaside golf courses strategy is a viable alternative.

The Water Authority also recognizes that there are several other return water strategies that may be
optimal and the ultimate determination must consider the Agency Act, CEQA and/or water rights
mitigation, and other stakeholder interests. The possible return water strategies include delivery of
return water for use in the Castroville Seawater Intrusion Project (*CSIP") and delivery of the return
water for municipal demands by the Casfroville Community Services District (“CCSD"), the City of
Salinas, or MCWD Each return water strategy could, if necessary, be limited fo replacing existing
pumping, in which case growth-inducing impacts would not need io be evaluated (see DEIR, p. 7-
4



181). Each strategy should be evaluated in the recirculated DFEIR-DEIS so that each could be
implemented if deemed appropriate. Therefore, the Water Authority urges the Commission to evaluate
CSiP, CCSD, City of Salinas, MCWD, and the City of Seaside golf courses as potential return water
strategies in the recirculated DEIR-DEIS.

The Water Authority hopes these comments will be helpful in preparing a thorough recirculated DFIR-
DEIS for the Project. Should the Commission or ESA staff have any questions, feel free to contact
Geosyntec Consultants directly, or you can contact me at jason.bumeticigmail.com, cell phone 831-
238-0009, or the Water Authority's Executive Director, Jim Cullem, at cullem@monterey.org, cell
phone 831-241-8503.

Respectfully,

Jason Burnett, President
Monterey Peninsula Regional Water Authority

Enclosures: Exhibit A -Geosyntec Technical Memorandum Part 1: Subsurface Intakes
Exhibit B ~-Geosytec Technical Memorandum Part 1: Brine Disposal System
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Technical Memorandum

Date: 24 June 2015
To: Jim Cullen, Monterey Peninsula Regional Water Authority
From: Gordon Thrupp, PhD, PG, CHG, Associate Hydrogeologist

Subject: Review Monterey Peninsula Water Supply Project DEIR
Part 1: Subsurface Intakes

Geosyntec Consultants (Geosyntec) was engaged by SPI Membrane Technology Consultants, to
conduct a focused review of the April 2015 Draft Environmental Impact Report (DEIR, ESA,
2015) prepared for the CalAm Monterey Peninsula Water Supply Project (MPWSP). The goal
of the review was to address two specific questions related to the proposed desalination plant;

1. Does the DEIR address the main critical issues on source water intake system?
2. Does the DEIR address the main critical issues on brine disposal system?

This technical memorandum addresses the source water intake system. A separate companion
memorandum addresses the brine disposal system.

The project design requires 24.1 million gallons per day (mgd) of ocean water to produce 9.6
mgd of potable water by desalination. The table below lists the design production and intake
rates for full-scale project and the project variant.

million gallons per day Acre feet per year gallons per minute
(med) (afy) (gpm)
Fall-Scale Project
Potable Water 9.6 10,754 6,667
Production Rate
Full-Scale Project
Iiee Rato 24.1 26,997 16,736
Project Variant Potable o
Water Production Rate 04 7,169 4,444
Project Variant
3
Intake Rate 15.5 17,363 10,764

DRAFT Review of Subsurface Imakes MPWSP DEIR
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Monterey Peninsula Water Supply Project DEIR
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Page 2

Subsurface Intakes

To avoid entrainment and impingement of sea life by open ocean intakes, state water policy
requires subsurface intakes when feasible. The intake water would be pumped from a series of
slant wells installed beneath the beach:

Full-scale project 10 slant wells (8 pumping at ~2100 gpm, and 2 on standby).
Project Variant: 7 slant wells (5 pumping at ~2150 gpm, and 2 on standby).

The slant wells are drilled at an angle of 10 to 45 degrees below horizontal beneath the beach
with the objective of pumping ocean water through the sea floor. The objective of the slant well
subsurface intakes is to maximize contribution to the intakes from the ocean and minimize
contribution from inland coastal aquifers. Figure 1 shows a schematic cross-section illustration
of a slant well completed beneath the seafloor.

The maximum length of slant wells is dependent on the geological conditions and the diameter
of the well (Missimer et al., 2013), and is estimated to be up to 1,000 feet. Typical angles for
slant wells are between 15° and 45° from horizontal (Missimer et al., 2013; RBF Consulting,
2014). The test slant well installed at the CEMEX facility at Monterey Bay, which is 724 feet
long and drilled at an angle of 19° below horizontal (Geoscience, 2015), is the longest slant well
collector installed to date.

Due to concerns about coastal margin erosion and sea level rise, the test slant well at the
CEMEX facility starts nearly 600 ft infand from coastline. Consequently it barely reaches
coastline where it is at a depth of approximately 200 feet (Figure 1b). Drilling and construction
of the test slant well was challenging and the drill rig was unable to retract a portion of
temporary casing, which remains in the ground and limits flow into a 150-ft-length of the nearly
600-ft-long well screen (Figure 1c). However based on more than one month of test pumping at
2000 gpm (e.g. Figure 2-10, Geoscience, 16 June 2015), the test slant appears to be capable of
producing the design flow rate of ~2100 gpm.

The proposed locations for 10 slant wells at the CEMEX facility (two clusters of 4 wells and one
pair) are shown on Figure 2.

engineers | scientists | mnovators



Review of Subsurface Intakes

Monterey Peninsula Water Supply Project DEIR
24 June 2015

Page 3

Overview of Monterev Bay Margin Hydrostratisranhy and Salinas Valley Groundwater
Basin

Figure 3 is a schematic cross-section along the Monierey Bay Coastline iHlustrating the sequence
of aquifers and aquitards (hydrostratigraphy). The slant wells will be screened within the Dune
Sand and 180-ft-equivalent (FTE)' Aquifers. Based on borings in the CEMEX area and as
illustrated by Figure 3, the Salinas Valley Aquitard does not continue between the Dune Sand
and 180-FTE Aquifers in the CEMEX area. Consequently the hydraulic connection between the
180-FTE Aquifer and the Ocean is relatively unimpeded.

The 180-FTE Aquifer is underlain by the 400-ft Aquifer. A low permeability, fine-grained
interval known as the 180/400 Aquitard occurs between the Aquifers. The 400-ft Aquifer is
underlain by an aquitard, which is in tumn is underlain by the 900-ft Aquifer. The Salinas Valley
Groundwater Basin is hydraulically connected to the Monterey Bay by ocean outcrops of the
180-Foot and 400-Foot Aquifers a few miles offshore.

Many years of groundwater pumping have drawn down groundwater levels well below sea level
in both the 180-ft and 400-ft Aquifers in the Salinas Valley. The overdraft of groundwater has
resulted in extensive infrusion of ocean water into Salinas Valley the aquifers. Figures 4 and 6
show contours of groundwater levels in the 180-ft and 400-ft Aquifers based on water levels
measured in 2013, Arrows representing groundwater flow direction show inland flow from the
ocean. Figures 5 and 7 show historical progression of the seawater intrusion in the 180-ff and
400-ft Aquifers. Chloride levels exceeding 500 mg/l. extends 8 miles and 3.5 miles from the
coast in 180-ft and 400-ft aquifers, respectively.

Site-Specific Investipation and Testing

Six exploratory borings were drilled along the coastal margin near the CEMEX Facility to
investigate hydrostratigraphy and make site-specific measurements of hydraulic properties.
Testing at the borings included

' Traditionally the aquifers in the Salinas Valley are named for the average depth st which they are enconntered.
The Salinas Valley 180-fl Alluvial and Marine Tervace Aquifer is in a similar stratigraphic position to the Terrace
Deposits Aquifer beneath the Dune Sand Aquifer in vicinity of the CEMEX facility. Because the temporal
correlation is uncertain 180-l aquifers beneath the Salinas Valley and the CEMEX faeility the latter is called the
180-ft-equivalent or 180-FTE Aquifer to distinguish it from the 180-ft Aquifer beneath the Salinas Valley.
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e water quality samples in 15 aquifer zone locations,

o grain-size analysis and calculations of hydraulic conductivity (K),

o laboratory testing of horizontal hydraulic conductivity (Kh) and vertical
hydraulic conductivity (Kv) on core samples, and

s peophysical logs

Detailed reporting on the CEMEX borings and testing is provided in Appendix C3 of the DEIR.

Six monitoring well clusters, most of which are completed in three different depth intervals were
installed to monitor response to pumping from the test slant well and proposed system of slant
wells.

A long-term pumping test of the test slant well at 2000 gpm began 22 April 2015. Water levels
and electrical conductivity is recorded with transducers and data loggers in six monitoring wells
and reports are available from the project web-site”.

Groundwater Modeling

Groundwater models were developed as tools to help to evaluate feasibility of slant well of
coastal margin subsurface collectors at the CEMEX facility (Geoscience 2014 and 2015,
Appendices E1 and E2 of DEIR, ESA, 2015). Model simulations of project pumping were used
to estimate the portions of contribution to the slant wells from the ocean and from inland. Model
simulations were also used o evaluate potential influence of the proposed project pumping on
the coastal margin aquifers including:

e drawdown of groundwater levels,
e change in groundwater flow, and
e change of sea water intrusion rates

The analyses utilize groundwater models of three scales:

o Regional Salinas Valley Integrated Groundwater and Surface Water Model (SVIGSM,
Montgomery Watson, 1994; WRIME, 2008},

s North Marina Groundwater Model (NMGWM, Geoscience 2013-2015), and the

¢ CEMEX Model (CM, Geoscience, 2014).

2 i . : I
hﬁp 5 :\\*W\v.\\-‘:—1[Crsuplﬂ\.'mmccl orgdestwellmomtormg

entgineears | scientists |innovators
<2



Review of Subsurface Intakes

Monterey Peninsula Water Supply Project DEIR
24 June 2015

Page 5

Figure 8 shows the extent of the three model domains and provides a compatison of the model
layering.

The regional SVIGSM model has been used for year as water resources management tool for the
Salinas Valley. The SVIGSM model domain covers 650 square miles, and typical model cell
sizes are nearly half a square mile in area. The SVIGSM has 3 layers that represent the 180-1t,
400-ft, and 900-ft Aquifers.

The North Marina Groundwater Model (NMGWM) was developed to simulate pumping from
the project slant wells along the coastal margin (Geoscience, 2013-15, Appendix B2 DEIR). The
NMGWM utilizes widely accepted public domain groundwater modeling software MODFLOW
{e.g. Harbaugh, 2005), MT3D (Zheng and Wang, 1999), and SEWAT (Guo and Langevin,
2002). The NMGWM domain covers a 149 sq mi area centered along coast and it extends
approximately 5 mi offshore and 5+ miles inland. The model cell size is 200 x 200 fi and the
model consists of 8 Layers that represent Benthic Zone, Dune Sand, 180-ft and 180 ft equiy,
400-ft, 900-ft aquifers and intervening aquitards. The benthic zone layer offshore is assigned
constant sea level hydraulic head and constant seawater salinity (TDS, 33,500 mg/L).

Inland boundary conditions (northern, eastern, and southern) of the NMGWM include no flow
boundaries and head-dependent flux boundaries (general head boundaries) for which
groundwater influx depends on the groundwater level (hydraulic head) in each model cell at the
boundary. The reference head values in the general head boundaries vary with time to reflect
seasonal and climatic variation and are based on the regional SVIGSM. The NMGWM was
calibrated for the period from 1979 to 2011 to measured water levels at 17 wells and salinity data
from 21 wells (pp 28-29 Appendix B2, DEIR). Model runs were conducted simulating 63 years
of time varying conditions (transient runs) to represent variable climatic conditions.

The more detailed CEMEX Model (CM) was developed to simulate pumping from the test slant
well. The CM utilized SEWAT and has a four square mile domain with 20 by 20 ft model cell
size and 12 layers. The much smaller discretization facilitates resolution of detailed changes n
groundwater levels so the model can be used to simulate the pumping test of the test slant well.
The CM uses the NMGWM for boundary conditions, and it will be calibrated to the long-term
slant well pumping test currently in progress.
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Maodel Results

As illustrated by Figures 9 and 10, simulation of long-term project pumping (8 slant wells at
~2100 gpm each) using the NMGWM shows drawdown (lowering) of groundwater levels
exceeding 1 foot extending inland ~5 miles and ~7 miles in the Dune Sand and 180-ft Aquifers,
respectively. Figure 11 also shows model-calculated drawdown in the 180-ft Aquifer and
locations of existing wells.

The DEIR reports that no local wells within the area of influence would be adversely impacted
by the drawdown caused by the project pumping for the following reasons:

® Pumps and screens are deeper than the predicted drawdown,
o Shallow wells are no longer used,

e Active wells are screened in a deeper aquifer with limited hydraulic
connection to the Dune Sands or the 180-FTE Aquifers.

¢ The nearest municipal water supply wells (Marina Wells 10, 11, and 12) are
more than 2 miles to the SE and screened in the 900-Foot Aquifer.

Consequently, the DEIR concludes that the impact of the project on groundwater wells is less
than significant.

As reported in the DEIR (pg 41, Appendix E2), the proportion of Ocean Water and Inland Fresh
Water 1s calculated from the model chloride content of intake water predicted by the NMGWM
as follows:

(X}OWS) + (1-X) (IS) =FS
(X)(OWS) + IS ~ (X)(IS) = FS
(XHOWS) — (X)(IS) =FS-1IS
X(OWS-IS)=FS 1S
X = (FS-IS)/(OWS-IS)
Where,
X 1s Proportion of Ocean Water in Intake Water,
(1-X) is Proportion of Fresh Water,
OWS 1s Ocean Water Salinity = 33,500 mg/L

IS is Intake Salinity, and
FS 1s Fresh Water Salinity = 440 mg/L
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For example, Intake Water with salinity of 32,000 mg/L consists of 95% Ocean Water and 5%
Inland Fresh Groundwater.

Based on the NMGWM pumping simulations, over the long term, the average intake water
consists of 94.5% ocean water, and 5.5% inland fresh groundwater, which is 1,458 AFY. The
project will return fresh water to the Salinas Groundwater Basin via the Castroville Seawater
Intrusion Project (CSIP) ponds at a rate that is equal to the portion of inland fresh groundwater
pumped. Therefore, the DEIR concludes that the project will result in no net depletion of inland
fresh groundwater.

The NMGWM was also used to evaluate potential influence of the project pumping on
contaminant plumes in groundwater beneath Fort Ord. Figure 12 shows the model calculated
drawdown in the 180-ft Aquifer and the location of the contaminant plumes beneath Fort Ord.
The findings reported by the DEIR are summarized below:

e QUL TCE A-Aquifer Plume (TCE plume 2.25 mi SE): Less than significant because
drawdown from the project pumping is much less than drawdown from local remedial
pomping

e QUCTP A-Aquifer Plume (carbon tetrachloride plume 2 mi SE): bioremediation in
progress. Cal A monitoring and mitigation if needed.

e QUCTP Upper 180 fi Aquifer Plume (3 mi SE). Less than significant because
drawdown from the project pumping is much less than drawdown from local remedial

pumping.

Simulations of the project pumping with the NMGWM are also helpful in evaluating the
influence of the project pumping on seawater intrusion of the coastal aquifers. The modeling
shows a local accelerated rate of seawater intrusion in the Dune Sand and 180-FTE Aquifers i
the CEMEX area. However, as is illustrated by Figure 13, the rate of sea water intrusion further
inland is reduced because the project pumping locally reverses the existing inland flow of
groundwater and draws some inland groundwater toward the coast. Thus the project decreases
seawater intrusion fo the inland aguifers.
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Conservative Model Assumptions

Aspects of the model design that result in conservatively large calculations of the inland
influence include the no-flow offshore boundary conditions and offshore extension of a low
hydraulic conductivity layer between the Dune Sand and 180-FTE Aquifers.

The offshore portion of Mode! Layer 1 (“Benthic Layer”) in the NMGWM and CM is specified
to be constant sea level and salinity. However, the boundary conditions at the offshore margin o
of the model for all the other layers are no flow boundaries rather than constant sea level
elevation. The large offshore extent of the model layers provides a “reservoir” of seawater
groundwater beneath the sea floor, but the no flow boundaries preclude inward horizontal flow
directly from the Ocean at depth in the model. This results in a conservatively large model
contribution from inland flow in response to pumping beneath the coastal margin.

The DEIR reports that borings at the CEMEX site show that low permeability clay layers
between Dune Sand and 180-FTE Aquifers, which are present inland, do not extend offshore.
However, as illustrated by Figure 14 the model includes a relatively low permeability layer
(Model Layer 3, Horizontal Hydraulic Conductivity, Kh = § ft/d) between the Dune Sand and
180 FTE Aquifers extending offshore. Consequently, as reported in the DEIR, the model may
underestimate the hydraulic connection between the 180-FTE Aquifer with the Dune Sand
Aquifer and the Ocean.

Potentially Nonconservative Model Assumptions

Horizontal Hydraulic Conductivity (Kh) values of 340 and 114 ft/d that are assigned to the Dune
Sand and 180-FTE Aquifers at coastal margin and offshore may be optimistically high.

Vertical Hydraulic Conductivity (Kv) values of ~10 ft/d in the NMGWM (see Figure 15) and
Kv values up to 47 ft/d in the CM assigned to some of the Dune Sand aquifer may be
optimistically high and may result in the model overestimating the portion of intake water
derived from the ocean and underestimating the portion of intake water derived from inland.

Thus, the models may overestimate local hydraulic connection between the 180-FTE and Dune
Sand Aquifers with the Ocean. In particular the Kv values discussed above may need to be
revised in the NMGWM based on calibration of the CEMEX model to the long-term pumping
test of Slant Well currently in progress.
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The models represent some of the slant wells extending well beneath the sea floor (Figure 2),
but the actual slant wells may not reach that far. For example, the test well just reaches the
ocean margin where the well screen is approximately 225 {t beneath the ocean floor (see Figure
1B). If the actual slant wells are further from the ocean than the model slant wells, the model
runs that have been conducted may overestimate hydraulic connection between the slant well
intakes and the Ocean. We recommend that a sensitivity analysis be performed on influence on
the model results of the location of the slant wells relative to the coastal margin. Note, however,
that the portions of Ocean Water and Inland Fresh Groundwater pumped by the slant
wells can ultimately be determined from actual measurements of the intake water salinity,
not by modeling.

The initial chloride content of intake water pumped by the slant well was ~24,300 mg/L, which
equates to approximately 72% Ocean Water and 28% Inland Fresh Groundwater. After ~44 days
of pumping the chloride content of the intake water increased to ~28,245 mg/L, which equates to
approximately 84% Ocean Water and 16% Inland Fresh Groundwater. The reported test data
show that the salinity content of the intake water pumped by the slant well is increasing with
time as the pumping draws more ocean water into the aquifers. However, the model calculated
value of 95% ocean water for the intake water may be an overestimate. The portion of Ocean
Water and Inland Fresh Groundwater will continue to be evaluated during the long-term test.

Test Pumping Temporarily Stopped for Permit Compliance

The CEMEX slant well test was stopped on 5 June 2015 after approximately 44 days of pumping
at 200 gpm because the average drop in groundwater levels in monitoring well cluster MW-45,
MW-4M, and MW-4D was more than one foot. The MW-4 monitoring well cluster is
approximately 2000 feet from the test slant well. Figure 16 shows the location of the monitoring
wells instrumented to record response to the slant well test pumping. Figure 17 shows
hydrographs for the MW-4.,

The permit from the California Coastal Commission requires that the slant well test pumping be
temporarily curtailed if the average drop in groundwater levels at MW-45, MW4M, and MW-4D
drops more than 1.5 fi. However, the majority of the drop in water level occurred in MW-4D,
which is screened from 290 to 330 feet deep—well below the 225 ft depth of the test slant well.
The drop in water level in MW-4D is attributed fo a seasonal increase in irrigation pumping from
the 400-fi aquifer, not the slant well pumping. With approval by the California Coastal
Commission the test pumping of the slant well will be resumed.
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Conclusions

Based on our review, the DEIR addresses the main critical issues on the source water intake
system including

¢ potential impact to inland production wells due to drawdown of groundwater levels by the
project pumping,

¢ potential interference with remedial measures for contaminant plumes in groundwater
beneath Fort Ord,

e portions of project pumping derived from the ocean and from inland fresh groundwater, and

* influence of project pumping on sea water infrusion of Salinas Valley Aquifers.

The NMGWM and CM models provide reasonable simulations of the project pumping from the
subsurface intakes. Updates to the model predictions can be made based on the long-term pump
testing currently in progress at the slant well. Based on the modeling results the potential impact
of the project pumping to inland wells is not significant. And, the project pumping would
decrease sea water intrusion to inland aquifers because the project pumping locally reverses the
existing inland flow of groundwater and draws some inland groundwater toward the coast.

The modeling indicates that the contribution of inland fresh groundwater to the proposed
pumping beneath the coastal margin is minor and can realistically be refurned to the Salinas
Basin. However, the precision of the model predicted portions of ocean and inland fresh
groundwater is not critical because actual portions of ocean water and inland fresh groundwater
pumped by the slant wells can vltimately be determined from actual measurements of the intake
water salinity, not by modeling.

* sk ok kX
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- Adapted from Figure 31 of the 2015
Draft Environmental
Impact Report.
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(b 3415 South Sepulveda Blvd, Suite 500

e 0 Syntec Los Angeles, California 90034
PH 310.957.6100

consultants FAX 310.957.6101

Www.geosyntec.com

Memorandum
Date: 23 June 2015
To: Jim Cullem, Monterey Peninsula Region Water Authority
From: Al Preston, Ph.D., P.E., Mark Hanna, Ph.D., P.E.
Subject: Review of Monterey Peninsula Water Supply Project DEIR

Part 2: Brine Disposal System
Geosyntec Project Number: 1LA0342

Geosyntec Consultants, Inc. (Geosyntec) was engaged by SPI Membrane Technology Consultants
on behalf of the Monterey Peninsula Region Water Authority (MPRWA) to conduct a focused
review of the April 2015 Draft Environmental Impact Report (DEIR) prepared for the CalAm
Monterey Peninsula Water Supply Project (MPWSP). The goal of the review was to address two
specific questions related to the proposed desalination plant;

1. Does the DEIR address the main critical issues on source water intake system?
2. Does the DEIR address the main critical issues on brine disposal system?

This summary memorandum addresses the critical issues pertaining to the brine disposal system.
A separate companion memorandum addresses the source water intake system.

In general the DEIR was found to make reasonable and conservative assumptions for the analyses
of the brine disposal system, and thus the results of the analyses are appropriate. The numerous
conservative assumptions made in the analyses imply that the predicted mixing and dilutions are
likely under-estimated, and as such actual salinities and constituent concentrations within the brine
plume are likely to be lower than indicated in the DEIR. Some potential weaknesses in the analyses
were identified, but these were either minor or able to be readily addressed by including additional
analyses developed by Geosyntec (provided in Appendix A).

1. OVERVIEW OF BRINE DISPOSAL SYSTEM

The waste brine from the desalination plant will be discharged through the existing Monterey
Regional Water Pollution Control Agency (MRWPCA) diffuser that presently discharges treated
wastewater. The diffuser is located at a depth of 90 to 110 feet in Monterey Bay, approximately
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two miles north of Marina, CA. The diffuser structure is 1,100 feet long with 172 two-inch ports
on alternating sides. The alternating ports are spaced at 8 feet, resulting in a port spacing of 16
feet on the same side of the diffuser (Figure 1). Only 130 of the ports are open and these are fitted
with duckbill check valves'. The remaining 42 ports are blocked off. The ports discharge
horizontally, approximately 3.5 to 4 feet above the sea-floor.

High Dilution

Z (ft)

Low Dilution

X (ft)

Y (ft) 20 -5

Figure 1. Schematic of MRWPCA diffuser with brine discharge
(source: DEIR, Appendix D2)

The DEIR analyzes a variety of discharges through the diffuser, consisting primarily of blends of
fresh wastewater and hyper-saline brine, and with smaller amounts of hauled brine and
groundwater replenishment (GWR) concentrate. Depending upon the blend ratios of wastewater
to brine and the resulting salinity, the discharge plume may either rise (positively buoyant,
dominated by the fresh wastewater) or sink (negatively buoyant, dominated by the hyper-saline
brine). Rising plumes have high dilution capabilities, whereas the dilution of sinking plumes is
typically lower. Thus, most of the focus of this review is on the more critical sinking plumes.

!https://en.wikipedia.org/wiki/Duckbill_valve
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2. CRITICAL ISSUES

The critical issues pertinent to the brine disposal system are generally related to the initial dilution
achieved in the near-field, and the subsequent movement and dispersion of the brine in the far-
field. The near-field refers to the region close to the diffuser ports where the flow and mixing is
dominated by the jets (Figure 2). It is characterized by time scales on the order of seconds to
minutes, and length scales on the order of feet to tens of feet. By contrast, in the far-field the
mixing is dominated by ocean processes, including large scale currents (particularly generating
shear flow near the sea floor) and wave action. It is characterized by time scales on the order of
hours to days, and length scales on the order of hundreds of feet to miles (Figure 3).

Figure 2. Image of flow from a multiport diffuser illustrating the near-field
(source: Abessi & Roberts, 2014)
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Figure 3. Simulated dilution of brine discharge in the far-field
(source: Jenkins & Wasyl, 2009)

2.1 Near-field Issues

The critical issue in the near-field is to meet the target change in salinity of 2.0 ppt at the edge of
the brine mixing zone, as recommended by the SWRCB in May 2015 (SWRCB 2015). The brine
mixing zone is “based on the distance of 100 m (328 feet) or initial dilution, whichever is smaller”.
The zone within the initial dilution distance is customarily referred to as the zone of initial dilution
(ZID). For the critical case of a negatively buoyant (sinking) plume the ZID is considerably
smaller than 100 m, and as such the dilution at the edge of the ZID governs.

In addition to the salinity target, the California Ocean Plan (SWRCB 2012) specifies limits on
concentrations for numerous constituents that must be met at the edge of the ZID.

Thus, the fundamental issue in analyzing the near-field is to make sure appropriate assumptions,
models, and calculations are used to estimate the dilution at the edge of the ZID.
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2.2 Far-field Issucs

The critical issue in the far-field is primarily to ensure that the dense brine plume is able to mix
and disperse away from the diffuser, and not pool in any Jocal depressions in the bathymetry or
around the diffuser structure. Thus, the analyses of the far-ficld requires appropriate methods that
are able to model the advection (due to ocean currents), dispersion and mixing of the brine plume,
while taking into account the effects of variations in bathymetry. Additionally, the potential for
hypoxia (low dissolved oxygen concentrations) to occur within the brine plume (due to oxygen
demand from the sediments and fimited mixing) should be assessed.

3. APPROACH USED IN THE DEIR

As is standard practice in the analyses of brine discharges the DEIR performed analyses of the
near-field to assess dilution at the edge of the ZID, and then used these results to provide
mformation to the far-field modeling.

3.1 Near-fickd Approach

The DEIR used the Visual Plumes? model to analyze the near-field dilution for positively-buoyant
rising plumes. The DEIR used appropriate ambient temperature and salinity conditions for each
of the three different oceanic seasons, and also conservatively assumed zero ambient cross-flow
cwrrent. Visual Plumes is well accepted and has been used for several decades to analyze rising
plumes, and as such its use in the DEIR is entirely appropriate (for rising plumes).

By contrast, Visual Plumes has only more recently been adapted for use for negatively-buoyant
sinking plumes, and a systematic study has indicated that Visual Plumes (and other modcls
mcluding CORMIX, CORJET and JetLag) substantially underestimate the dilution for negatively-
buoyant discharges in quiescent conditions (Palomar et al., 2012). Thus, the DEIR insiead
developed and used a semi-empirical analysis to analyze the discharges of the sinking plumes.

It 1s noted that sinking plumes have substantially lower initial dilutions than rising plumes® and as
such are a primary determining factor in the evaluation of the effects of the discharge. Thus, the
remainder of this review will focus on the analyses of the sinking plumes (i.e., those plumes

* Visual Plumes is a Windows-based computer application that simulates single and merging submerged aquatic
plumes in arbitrarily stratified ambient flow.
* Modeling results in the DEIR indicate dilutions as Jow as 16 for sinking plumes, compared to > 68 for rising plumes.
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dominated by the brine), including the semi-empirical analysis of the near-field (Section 3.1.1)
and the far-field analysis (Section 3.2).

3.1.1 Semi-Empirical Analysis

The semi-empirical analysis used in the DEIR was based on the work of Kikkert et al, (2007), who
derived expressions to characterize the trajectory, size, and dilution of sinking plumes. These
expressions were validated through comparison to comprehensive experiments over a range of
conditions (i.c., a range of vertical discharge angles and a range of densimetric Froude numbers®).

The analysis in the DEIR used these expressions to calculate the trajectory of the sinking plumes
for the horizontal (zero vertical angle) discharge from the ports of the MRWPCA diffuser for a
range of different conditions (i.e., different discharge rates, different oceanic conditions, and
different ratios of brine, wastewater, GWR concentrate, and hauled brine). The calculated plume
trajectories had horizontal travel distances ranging from 10 te 12 feet, while falling 3.5 to 4 feet in
the vertical direction before impacting the sea-floor (e.g., Figure 4).

The DEIR assumed that the edge of the ZID was at the impact point, and thus an estimate of
ditution at this location was required to determine compliance with the California Ocean Plan (see
Section 2.1). Since the analysis of Kikkert et al. (2007) does not have a closed-form expression
for the dilution at this specific location, the well-established equations for dilution of a non-
buoyant jet (Fischer et al., 1979) were used fo estimate the dilution. These equations required the
path length of the plume, which was calculated from the plume trajectory. Using equations for a
non-buoyant plume (rather than for a negatively-buoyant sinking plume) to estimate dilutions is
reasonable in this application, due to the relatively flat trajectory of the plume (i.e., 3.5 feet is
substantially less than 12 feet in Figure 4) which implies that the jet behavior (i.e., horizontal
momentum) dominates buoyancy in this region.

Thus, the semi-empirical analysis used to estimate the near-field dilution is appropriate. However,
it is noted that the semi-empirical analysis discussed above strictly applies to a single plume with
the assumption that there is sufficient water surrounding the plume to enable maximum dilution
and entrainment. There are potential weaknesses in the analysis related to the effect of multiple
plumes and the proximity to the sea-floor. These are discussed and resolved in Section 3.1.3.

1 Sece Appendix D2 of DEIR for additional information and definition of densimetric Froude number.
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Figure 4. Schematic of sinking plume trajectory (source: DEIR, Appendix D2)

3.1.2  Conservative Assumptions

Several conservative assumptions were made in the semi-empirical near-field analysis implying
that the predicted dilutions are likely under-estimated. Specifically, these assumptions were:

1. Dilution calculation assumed a circular port, whereas the duckbill valves are oval shaped.
The oval shape has a higher perimeter-to-area ratio than a circle, and will therefore result
in additional dilution since the entrainment of the diluting water occurs at the perimeter.

2. The minimum height above the sea-floor of 3.5 feet was assumed for all ports, whereas
only 19 ports are at this height with most ports having a height nearer to 4 feet. A larger
height would result in a slightly longer trajectory path and additional dilution.

3. The ZID was assumed to occur at the point that the plume impacts the sea-floor. However,
at the impact point mixing is still dominated by jet processes (i.e., there is still substantial
momentum and turbulence related to the discharge) and additional dilution occurs beyond
this point within the near-field. Thus, the ZID extends further from the diffuser than
assumed, which will result in additional dilution.

* It is noted that for inclined jets additional dilutions of approximately 60% (i.., dilution increases by a factor of 1.6)
have been observed from the impact point to the edge of the near-ficld (Abessi & Roberts, 2014). It is difficult to
directly interpret these results for the present case of horizontal discharges, but since the horizontal jets have more
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3.1.3 Potential Weaknesses

The semi-empirical analysis discussed in Section 3.1.1 strictly applies to a single plume with the
assumption that there is sufficient water surrounding the plume to enable maximum dilution and
entrainment. However, the diffuser consists of multiple ports and if these ports are spaced too
closely the plumes will merge and the achieved dilution will be reduced. Appendix D2 of the
DEIR provides some analysis of this, where the volume of water entrained in 10 seconds was
compared to the volume of water available surrounding each port. The analysis concluded that
there was sufficient water to provide for maximum dilution for each port.

However, the analysis was ad-hoc with limited rationale provided for the choice of time-scale and
size of the “box”" surrounding each port, nor any consideration as to whether the water within the
“box” could be realistically be replaced within the time-scale.

Geosyntec performed additional port spacing analysis (Appendix A) based on the results of the
experiments of Abessi & Roberts (2014) to determine whether the jets will merge. The new
analysis indicated that the spacing of the ports was more than sufficient to prevent merging of the
jets and thereby allow for maximum dilution at each port. While the conclusions were the same
as made in the DEIR, the new methodology is more robust and defensible, and should be included
in the Final EIR.

Additionally, the DEIR did not consider the proximity of the jets to the sea-floor and the associated
Coanda effect, which is the tendency of a fluid jet to be atiracted to a nearby surface. I the distance
of the port above the sea-floor is not large enough this can result in the jet deviating towards and
attaching to the sea-floor (Coanda attachment), resulting in decreased dilution.

To address this potential weakness, Geosyntec performed a Coanda analysis (Appendix A) based
upon the results of experiments of Shao & Law (2011). The analysis indicates that the diffuser
ports are located at a large enough distance above the sea-floor to prevent Ceanda attachment.
This analysis and result should be included in the Final EIR.

3.2 Far-field Approach

The far-field modeling used time-series of horizontal velocity components at the diffuser location
that were obtained from the regional ocean model (ROM) to advect and diffuse the brine plume in

horizontal momentum at the impact point than the inclined jets it is likely that the additional dilution factor may be
greater for horizontal discharges than for inclined discharges.
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two-dimensions from the edge of the near-field to and throughout the far-field. The approach
assumed the velocity field was spatially homogeneous (i.e., was the same at all locations). This
assumption neglects the effects that local variations in the bathymetry have on the velocity field,
which s a reasonable approximation due to the bathymetry in the vicinity of the diffuser being
generally flat (1.e., no depressions or ridges) and sloping to sea. The effects of larger scale
bathymetric variations (e.g., those of the entire Monterey Bay) and different seasonal patterns (i.e.,
oceanic, Davidson, and upwelling) on the velocity are taken into account through the use of the
velocities extracted from the ROM,

3.2.1 Conservative Assumptions

several conservative assumptions were made in the far-ficld analysis implying that the predicted
mixing and dilution beyond the near-field are likely under-estimated. Specifically, these
assumptions were:

1. The vertical mixing of the brine was neglected in the solution of the advection-diffusion
throughout the far-field. Stability analysis (via computing a Richardson number) indicated
that the diluted® brine layer would tend to resist vertical mixing. However, during some
higher velocity events (¢.g., storms and/or large swells) the brine layer may experience
vertical mixing that could substantially increase the dilution in the far-field.

2. The far-field analysis neglected the direct effects of wave actions on the mixing of the
brine. Currents at the occan bottom induced by wave action would tend to increase both
the horizontal and vertical mixing, resulting in additional dilution in the far-field.

3. The far-field analysis did not directly include the effects of the gravity currents that would
tend to move brine away from the diffuser (downslope) resulting in additional dilution.

4. The far-field analysis used a constant horizontal lateral diffusion coefficient of 1.37 m¥/s.
This is lower than the field measurements of ~2 m%s by Ledwell et al. (1998). Using a
higher diffusion coefficient will result in additional horizontal mixing and increased
dilution.

3.2.2  Potential Weaknesses
The far-field analysis used in the DEIR is appropriate for the application and makes conservative

assumptions that will result in mixing and dilution being under-estimated. Nevertheless, there are
some potential weaknesses that may be raised, as discussed in the following.

¢ Here the dilution is referring primarily to that occurring in the near-field.
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The analysis in the DEIR used the velocity components from the ROM to “drive” a two-
dimensional solution to the advection-diffusion equation. The two-dimensional approach was
developed primarily in the 1970s and 1980s, when analysis efforts were limited by computational
power. A more modern and thorough approach would be to use the currents from the ROM to
specify boundary conditions for a fully three-dimensional model that would more accurately
simulate all the mixing processes (i.e., vertical mixing, wave action, local bathymetry, spatially
varying velocity fields, and gravity currents) in the far-field. As pointed out in the DEIR, and
summarized in Section 3.2.1, the two-dimensional approach made a number of conservative
assumptions, and a more comprehensive three-dimensional model would likely result in additional
dilution. Nonetheless, assessing the effects of some of the assumptions made is not always
straightforward and are worthy of additional discussion.

The neglect of gravity currents in the far-field modeling may preclude the prediction of the brine
pooling in local bathymetric depressions. However, since the bathymetry is flat in the region
where the brine plume has been shown to extend, this approach is entirely reasonable. it is noted
that Monterey Canyon is focated approximately 3.5 miles to the north of the diffuser, and may
provide an opportunity for brine pooling and accumulation. However, the extent of the brine
plume has been shown by the modeling to be limited to approximately one 1o two miles from the
diffuser, and as such it will not reach the canyon. Furthermore, and as pointed out in the DEIR, if
the brine plume did reach the edge of the canyon the relatively steep slope of the canyon would
likely result in the acceleration of the gravity current down the canyon slope, which would enhance
the mixing and provide additional dilution.

While the local bathymetry in the vicinity of the diffuser is flat, the diffuser structure and the ballast
used to raise the diffuser approximately 4 feet above the sea-floor may potentially act {o trap the
brine, and provide locally higher salinities and brine concentrations. However, this effect is
minimized by the diffuser alignment being perpendicular to the shore line, thereby allowing the
off-shore slope and gravity current to naturally carry the brine away from the diffuser. Additional
calculations could be developed fo assess the rate at which the gravity current moves the brine
away from the diffuser, and included in the EIR. Furthermore, the ambient current directions
would likely provide additional brine transport and mixing, particularly if the currents reverse with
changes in the tides. The EIR could include additional and more detailed discussion of the diffuser
alignment and effect of slope and tidal currents, including qualitative analyses using current
patterns obtained from the ROM, on preventing the accumulation of brine around the diffuser.

The DEIR did not address the potential for areas of hypoxia to form beneath the brine plume due
to sediment oxygen demand and the potentially limited mixing restricting oxygen supply. A
comprehensive approach to addressing this problem would be to include sediment oxygen demand
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and oxygen cycling in the far-field modeling. However, this is likely unnccessary in this instance
and instead Geosyniec performed a simple mass balance analysis to demonstrate that hypoxia is
unlikely (Appendix A). Specifically, it was demonstrated that the amount of oxygen supplied 1o
the brine plume by the entrained ambient water is more than 30 times greater than that consumed
by the sediments. This analysis and result should be included in the Final EIR.

Finally, the far-field modeling used in the DIER tracked the brine particles for a 48-hour period
within a simulation period of 90 days. Additional discussion and explanation of {he rationale
behind using a 48-hour period, as well as what happens to the particles after that period should be
provided in the EIR. If the particles are removed from the computation afier 48 hours then the
effect of this on the results, and in particular whether the extent of the plume may be under-
predicted, should be discussed in the BIR.

3.3 Mitigation Measures

The near-field analysis predicted that there will be some exceedances of the Ocean Plan criteria at
the edge of the ZID for copper, ammonia, chlordane, DDT, PCRBs, TCDD equivalents, and
toxaphene. Which of the above parameters is in exceedance depends upon the different discharge
blends considered, and as such any potential exceedances may vary with scasonal operations, This
variation should be considered when developing the monitoring plan.

Numerous conservative assumptions were made in the near-field analysis (Section 3.1.2) and
therefore the actual near-field dilution will likely be greater than predicted, and it is probable that
many of the potential exceedances will not occur. The exceptions are ammonia (primarily
originating in the wastewater) and PCBs (primarily originating in the source water) for which the
required additional dilution to avoid exceedance is too great.

The origin of the PCBs is the ocean water in Monterey Bay that is subsequently concentrated by
the desalination process and returned via the brine discharge. The DEIR points oul that it is
possible that some of the PCBs may naturally be removed from the source water through the
filtering out of PCBs in colloidal and particulate form as the source water is drawn through the
sand of the subsurface sea intake. This statement may be true, but it also does raise the question
as to whether these PCBs may then accumulate in the sediments surrounding the intakes, in
potential violation of the Ocean Plan. The EIR should address this possibility.
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If the monitoring plan implemented during operation indicates exceedances of the Ocean Plan,
then there are three potential mitigation measures suggested in the DEIR’. The first two measures
involve treatment of the source water (pre-treatment) and the discharge, respectively, to remove
the constituents of concern. These seem like feasible approaches, although treatment options were
not considered in this review of the DEIR.

The third option involves providing temporary storage and release of the brine from a 3 million
gallon brine storage basin. The idea here is two-fold: (1) increase initial dilation by discharging
at a high rate (thereby increasing jet velocity and mixing), and (2) alternate between rising plumes
(lots of dilution) and sinking plumes (lower ammonia concentrations due to less wastewater). This
approach seems plausible, but there was no analysis provided in the DEIR to demonstrate that it
could work, and that the three million gallon storage basin would be large enough. If this
mitigation strategy is deemed necessary, then it is recommended that additional analyses is
conducted to estimate the increased dilution due to pulsing, and that the switching between rising
and falling plumes can be achieved in such a way as to manage ammonia (and other) concentrations
at the ZID. It is also noted that this proposed approach would provide a potentially unique
opportunity to actively manage the brine and wastewater plume in real-time.

Another potential mitigation strategy not considered in the DEIR is to retrofit the diffuser ports to
incline them up at an angle (vather than horizontal). A vertical angle of 60° to 65° is optimal for
negatively-buoyant sinking plumes. However, it is noted that this will reduce the dilution for the
positively-buoyant rising plumes, so this retrofit would involve some trade-off. In addition, the
retrofit would require the cooperation of the MRWPCA who owns and operate the diffuser.

7 Proposed Mitigation Measure 4.3-4.
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4. SUMMARY

The analyses of the brine disposal system in the DEIR were appropriate and made reasonable and
conservalive assumptions. The numerous conservative assumptions made in the analyses
(Sections 3.1.2 and 3.2.1) imply that the predicted mixing and dilutions are likely under-estimated,
and as such actual salinities and constituent concentrations within the brine plume are likely to be
lower than indicated in the DEIR.

4.1 Recommendations

During the course of the review some potential issues were identified that should be addressed in
the Final FIR. These recommendations are summarized here;

1. Include the additional analyses developed by Geosyntee to assess the potential for plume
merging, Coanda attachment, and hypoxia.

2. Add discussion of the potential for build-up of PCBs in the sediments surrounding the sub-
surface seawater intake.

3. Add discussion of potential of diffuser structure to frap brine plume, including
consideration of current directions (from the ROM) and alignment of diffuser relative to
the slope.

4. Add discussion of the effect of only tracking the brine particles for 48 hours.

5. 1f mitigation measures are necessary then perform additional analyses (o estimate the
additional near-fietd dilution achievable by pulsing the brine discharge, and whether the
vartation of the plume buoyancy (between sinking and rising) can be implemented 1o

manage ammonia (and other concentrations).

6. If mitigation measures are necessary then consider retrofitting the diffuser ports from a
horizontal discharge to a vertical angle of up to 60° to 65°.

4.2 Recommended Minor Edits

In addition to the recommendations described above there are a number of minor recommended
edits that should be made to clarify and/or strengthen the EIR. These are summarized in Table 1.
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Table 1: Recommended Minor Edits
Issue Description Page | Comments/ Recommendations
Incorrect SWRCB 201 2a states that increase in | 4.3-27 | The phrase, “(rounded to 2.0 ppt)” should
imterpretation  } salinity should be limited to < 5% of be removed from the EIR. Note that
of SWRCRB background, corresponding to 1.7 ppt SWRCB 2015 refers directly to 2.0 ppt (it
2012a in California waters, The DEIR then does not refer to 5% or 1.7 ppt). That is, 2.0
rounds this te 2.0 ppt, but this is an ppt is the correct target per SWRCB 2013,
incorrect interpretation of the 2012 but not per SCWRCB 2012a.
document (i.e., it should be 1.7 ppt).
Different The correct number of open ports 4.3-72 The incorrect number of ports should be
number of (1390) is first mentioned in Section 4.3. mentioned earlier in the EIR, including in
ports This is late in the report to mention the Executive Summary. 1t should also be
the ¢change (from 120} and surprises re-iterated that using 120 instead of 120
the reader. provides additional dilution (as
demonstrated in Addendum to Appendix
D4).
Misleading The DEIR states, “where the plume 4.3-88 Revise wording to better indicate that the
statement extended from near the Monterey plume extent is several miles from the
overstates the | Submarine Canyon rim to the center Monterey Submarine Canyon rim.
extent of the of the southern: half of Monterey
plume Bay”. This statement overstates the
extent of the plume, and is perhaps
mistakenly based on the inset figure.
Unnecessary | See Comments / Recommendations Table Footnote ‘a’ should be removed and the
footnote in 4.3-11 column header changed from “Average
table Dilution” to “Centerline Dilution™,
Equation for | Equation {7) presented in Appendix App EIR should be modified to include the
centeriine D2 is for average dilution, whereas D2, relation between average and centerline
dilution not calculations provide centerline pages dilution.
provided dilution (which is ~1.4 times lower 10 and
(Fischer et al., 1979)). C-13
Apparent 4 inch duckbill valves are specified, App D2 | This discrepancy should be corrected or
discrepancy but the port size is given as 2 inch, explained.

in port and
duckbill size
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APPENDIX: ADDITIONAL ANALYSES BY GEOSYNTEC

During the course of the DEIR review Geosyntec performed some additional analyses to assess
the potential impacts of specific issues that were not fully addressed in the DEIR. These specific
analyses were:

1. Port spacing analysis (to show that plumes do not merge),
2. Coanda analysis (to show Coanda attachment will not occur),
3. Hypoxia analysis (to show that hypoxia is unlikely).

It is recommended that these analyses are included in the Final EIR.

These results are not fully written up in this TM, and instead the relevant slides from the
presentation to MPWRA on 23 June 2015 are excerpted here.

Geosyntec® Appendix:
S, Additional Analyses by Geosyntec
S — T “ﬂ

* Port Spacing Analysis
* Jets do not merge

= Coanda Analysis
* Coanda attachment will not occur

* Hypoxia Analysis
= Hypoxia is unlikely
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)5 >4 % .
Gwsymcc Port Spacing Analysis

= Based on experiments Abessi & Roberts (2014)
recommend the following to avoid merging of jets;
= s>~2d.F
where s = spacing, d = port diameter, and F = densimetric
Froude number

= d = 1.86 inches (Appendix D2, Table 3)
F = 26 (Appendix D1, Table 5)
—s>~8ft

* Port spacing on diffuser is 16 ft (alternating sides)
* Jets will not merge
= Same conclusion as in DEIR, but this analysis is more robust

Geosyntec®

consulants

N —

Coanda Analysis

» Based on experiments Shao & Law (2011) recommend
the following minimum clearance above the sea-floor to
prevent Coanda attachment;

* 2,>0.12 (M/4)°2d.F = 0.1 d.F

where, d = port diameter, and F = densimetric Froude
number

= d = 1.86 inches (Appendix D2, Table 3)
F = 26 (Appendix D1, Table 5)
—+25>~051ft

= Ports are 3.5 ft above sea-floor
= Coanda attachment will not occur
= Include this analysisin EIR
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Geosyntec®

consukancs Hypoxia Analysis
h—~

* Potential for hypoxia can be addressed using simple
mass balance approach;
= Estimate oxygen demand from sediments

= Estimate oxygen supplied by brine plume (including entrained
flow)

Sediment oxygen demand

Figure 84, L duced fiv image of a brine plume discharge
from a detfuser. (From Robers 2013

Geosyntec®

consultants HypOXia Analy5i$
e — .

= Sediment oxygen demand (SOD) in Monterey Bay
* 5.0 to 13.5 mmol/m?/day (Berelson et al., 2003)
* 0.16 to 0.43 g/m?/day

= Areal extent of plume

= ~3,000 ft x 1,500 ft = 4,500,000 ft2
= ~420,000 m?

= Mass flux consumed;
* 70 to 180 kg/day
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Geosyntec®

consultants

Hypoxia Analysis

; e ]

= Brine flow rate = 13.98 MGD

Dilution > 15

* Entrained flow > 15 x 13.98 = 210 MGD = 9.2 m%s
Ambient dissolved oxygen concentration > 7 mg/L
= |ower limit of Ocean Plan

Mass flux supplied; = Mass flux consumed,;
= > 5600 kg/day = 70 to 180 kg/day

= Oxygen supplied by entrained flow > 30 times greater
than oxygen consumed by sediments

Hypoxia unlikely

Creosymiac oimn
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