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TECHNICAL MEMORANDUM

DATE: July 12,2016 Project No.: 686-18-16-01.006
SENT VIA: EMAIL

TO: Daniel Kramer, President, Petralogix Engineering

CC: Charlie Swimley, Public Works Director, City of Lodi

Karen Honer, Wastewater Superintendent, City of Lodi

FROM: Dave Anderson, PE, RCE #27659
Charles Hardy, PE, RCE #71015

REVIEWED BY: Kathryn Gies, PE, RCE #65022

SUBJECT: Preliminary Design of the White Slough Water Pollution Control Facility
Storage Expansion and Surface, Agricultural, and Groundwater Supply
Improvement Project

This Technical Memorandum (TM) includes descriptions, conceptual drawings, and cost estimates
for storage and conveyance improvements associated with the subject project. This information is
intended to provide the basis for discussion and refinement of these improvements before detailed
design is initiated.

PROJECT DESCRIPTION

During non-irrigation months (generally October through mid-April), the City of Lodi (City)
White Slough Water Pollution Control Facility (WPCF) discharges an average of about
3.5 million gallons per day (MGD) of tertiary treated wastewater to Dredger Cut, a dead end
slough of the Sacramento-San Joaquin Delta (Delta). During the irrigation months (generally
mid-April through the end of September), the City discharges a similar amount of recycled water
(about 3.5 MGD) to existing onsite storage ponds and/or the 790-acre City-owned agricultural
fields that surround the WPCEF. Irrigation water demands for the City-owned properties are also
met by groundwater pumping from one onsite well. In addition to these discharges, the City
provides approximately 1.2 MGD of recycled water year-round to the San Joaquin County
Mosquito and Vector Control District and two Northern California Power Agency power
generation plants.

The City of intends to construct improvements necessary to capture and store a portion of the flow
that is current discharged in the non-irrigation months and use this water to reduce, or eliminate,
the amount of groundwater used for irrigation on City properties. The City also plans to expand
the existing City-owned recycled water irrigation system to include an additional 90 acres of
City-owned land that is currently irrigated with groundwater from a dedicated well.
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TERTIARY WATER STORAGE PONDS

This Project will enable the City to divert up to 1,700 gallons per minute (GPM) (2.4 MGD) of the
tertiary-treated wastewater and to store this water in new storage ponds. The proposed site of the
new ponds is shown on Figure 1 (Figures are in Appendix A to this TM). This site currently
contains three agricultural fields (Fields 2A, 2B, and 2C) which occupy about 88 acres. The new
storage ponds will occupy about 70 acres of this site, the remainder of the site contains a
runoft/agricultural tail water ditch that must remain in service and will serve as a buffer between
the ponds and an existing Giant Garter Snake habitat easement. Advantages of this site include:

e It is near the WPCF’s main irrigation distribution box; which will minimize the cost of
conveying tertiary treated wastewater to agricultural fields;

e Fields 2A, 2B and 2C are at the end of an irrigation distribution system, therefore
construction of ponds at this site will have negligible impacts on the City’s existing
irrigation water delivery system;

e The distance between this site and the Kingdon Airport is such that it appears unlikely that
birds attracted to these ponds will impact air traffic.

Figures 2 and 3 show historical groundwater elevations in two groundwater monitoring wells in
the vicinity of the new ponds. Monitoring well locations are shown on Figure 1. This historical
data indicates that groundwater levels in this area are generally 2 or more feet below the existing
ground surface. (Elevations shown on these figures are based on the NAVDS8S vertical datum.
Plans for the WPCEF are based on a plant vertical datum which is 1.9 feet lower than the NAVDS88
datum. Elevations shown elsewhere in the TM are based on the plant vertical datum.) This
relatively shallow depth to groundwater is a limiting factor for the allowable depth of the
storage ponds.

Figure 4 is a conceptual grading plan for the new tertiary water storage ponds. The following
criteria and assumptions were used to develop this plan:

e A 100-foot wide buffer will be maintained between the pond levees and the Giant
Garter Snake habitat easement that is located along the western boundary of the
City’s properties

e Useable excavated material and in-place fill material will balance
e To the extent practical the depth of excavation will be less than two feet

e The top 6 inches of existing material will be unsuitable for as fill material and will be
removed and disposed of outside the pond construction site

e Excavated material will decrease 15 percent in volume when it is compacted to
create levees

e Pond levees will have a 12-foot top width and 2:1 side slopes
e  When full, the average depth of water in the ponds will be six feet

e Two feet of freeboard will be maintained in the ponds

WEST YOST ASSOCIATES w\c\686\18-16-01\WP\2016_Prelim Design TM\071216_Draft TM
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e A 12-inch thick layer of rock rip-rap will be placed on pond interior slopes

e A 4-inch thick layer of fiber-reinforced shotcrete will be placed on pond
exterior slopes

The conceptual grading plan shown on Figure 4 would provide about 307 acre-feet of storage
capacity. This is the approximate storage capacity of the City’s existing ponds. Ignoring net
precipitation/evaporation/infiltration gains and losses, these ponds could be filled in about 40 days
at an inflow rate of 1,700 GPM.

Figure 5 shows the approximate depths of excavation required to construct the conceptual grading
plan shown on Figure 4. While groundwater should generally be below the depth of the
excavations, saturated soils may have low bearing capacities and may not support the weight of
the heavy equipment (such as scrapers and dozers) that would typically be used to construct this
type of project. This issue should be investigated by a geotechnical engineer prior to final design.
Assumptions regarding the practical the depth of excavation, shrinkage of excavated materials,
and appropriate pond cross-section should also be verified by a geotechnical engineer prior to final
design. Furthermore, the plan shown on Figure 4 is based on publically available Light Detection
and Ranging (LiDAR) topographic data. This accuracy of this data should be verified prior to
final design.

DIVERSION TO TERTIARY WATER STORAGE

The City intends to divert filtered, disinfected recycled water to the new storage ponds. However,
the diversion facilities that direct treated effluent to the existing storage ponds convey un-
disinfected secondary-treated wastewater. Therefore, the Project also needs to include new
facilities that allow for diversion of tertiary flows separately from the existing effluent
diversion facilities.

WPCF discharges tertiary treated wastewater to Dredger Cut through a 48-inch diameter
reinforced concrete pipe outfall. Figure 4 shows the approximate alignment of this pipeline. The
option of using this pipe to convey wastewater to the new storage ponds was investigated, but
rejected because:

e The tidal activity of the Delta causes daily fluctuations in water of about three feet,
which results in water from the Delta entering the outfall pipeline and mixing with
wastewater in the outfall pipe, and;

e [f water were diverted from the outfall pipe and pumped into the new storage ponds,
this water could, at times, include water from the Delta, in addition to wastewater.

Instead of using the existing outfall to convey tertiary water to the new storage ponds, tertiary
treated wastewater will be diverted from the effluent control chamber of the WPCF’s existing
Filter Pump Station structure and conveyed to the new storage ponds through a new 18-inch
diameter pipeline. Figure 4 shows the approximate alignment of this pipeline. This pipeline will
also be used to convey water from the new storage ponds to the WPCF’s irrigation system, as
described under the heading Tertiary Water Delivery System.

WEST YOST ASSOCIATES w\c\686\18-16-01\WP\2016_Prelim Design TM\071216_Draft TM
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Water surface elevations in the effluent flow control chamber are controlled by an existing weir
structure that surrounds the overflow to the 48-inch diameter outfall, and are expected to range
between about 5.0 feet (corresponding to no flow over the existing weir) to 6.6 feet (corresponding
to a flow of 16.3 MGD over the existing weir.)

A modulating V-notch weir slide gate will be used to measure and control the rate at which water
is diverted from the Filter Pump Station structure to the new ponds. The location of the V-notch
weir slide gate is shown on Figure 6. This slide gate will operate between a water surface elevation
of 5.2 feet and 6.6 feet to maintain a consistent flow of 1,700 GPM, where an upstream water level
measurement will be used to control the height of the V-notch weir to maintain a relatively constant
depth of flow over the weir. A downstream water level measurement will also be used to determine
if the weir is flooded. In the event that the weir does flood, the weir gate will raise cutting off the
water supply to the new ponds until the source of flooding can be identified and mitigated.

Since water surface elevations in the effluent control chamber of the Filter Pump Station structure
higher than bottom elevations of the new ponds (shown on Figure 4), the ponds could be partially
filled by gravity (i.e. without pumping.) The water surface elevation in the new ponds will
determine the rate at which flow could be conveyed to the ponds by gravity. Figure 7 provides a
graphical representation of the flow rate from the filter pump station to the ponds as a function of
the water surface elevation in the ponds. As shown, gravity flow would drop below 1,700 GPM
when the water surface elevation of the ponds reaches about 2.2 feet, and would gradually decline
to zero at a water surface elevation of about five feet. (Flow rates less than 1,700 GPM could be
avoided until the pond water surface elevation reaches about 3.2 feet by installing a 20-inch
diameter conveyance pipeline. This approach could be evaluated further in final design). As shown
on Figure 4, full water surface elevations of the new ponds will range from about 7.6 to 9.1 feet,
therefore pumping will be required to completely fill the ponds.

Finally, it should be noted that the purpose of directing filtered, disinfected recycled water to the
storage ponds is to provide the highest quality of water to the new storage ponds (as possible) to
help protect groundwater quality. However, the proposed use of the diverted tertiary flows is
irrigation of fodder crops (the same use as the existing diverted flows). This type crop does not
require irrigation with “Disinfected Tertiary Recycled Water” as defined by the State’s recycled
water regulations. Therefore, the new diversion facilities will not be designed to stop diversion if
the formal “Disinfected Tertiary Recycled Water” standards are not satisfied. In the event that the
City wishes to implement a recycled water project that required “Disinfected Tertiary Recycled
Water,” such improvements can be made to the diversion facilities at that time.

TERTIARY WATER PUMP STATION

As noted above, pumping will be required to completely fill the ponds. In addition, a pump station
will be required to deliver water from the ponds to the City’s irrigation water distribution system.
Figure 8 shows preliminary plan and section views of a new pump station that will both: (a) lift
water into the tertiary water storage ponds; and (b) pump water from the storage ponds into the
WPCEF’s irrigation distribution system. The pump station will contain two constant-speed,
72-horsepower, 850 GPM vertical turbine pumps.
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As shown on Figure 8, the 18-inch diameter pipeline from the Filter Pump Station will terminate
at the Tertiary Water Pump Station. When ponds are being filled, water entering the Tertiary Water
Pump Station through this pipeline may:

e Flow by gravity directly to Pond D

e Flow by gravity through the 16-inch diameter pond inlet/outlet pipe to Pond A, B, and C
e Be pumped directly to Pond D

e Be pumped through the 16-inch diameter pond inlet/outlet pipe to Pond A, B, and C

Figure 9 shows preliminary plan and section views of structures that will be used to control flow
in and out of ponds A, B, and C.

Since Pond D is the lowest pond, water can be pumped into Ponds A and B, then overflow to
Pond C, which will then overflow to Pond D. A high water alarm will also be located in Pond D
to alert the City when all of the ponds have been filled. If the alarm is triggered, the pumps will be
deactivated and the control gate in the tertiary water diversion facility will raise to eliminate flow
of water to the tertiary ponds. Because Pond D will be the last pond that is filled by pumping, the
gravity inlet from the Tertiary Water Pump Station to this pond should remain open while other
ponds are filled. This will allow Pond D to act as a large pump wet-well and thereby maximize
pump cycle times.

TERTIARY WATER DELIVERY SYSTEM

During irrigation months (generally late April through September) the Tertiary Water Pump
Station will pump stored water to the WPCF’s existing main irrigation distribution box, shown on
Figure 4. Figure 10 is a preliminary plan view of the connection to the irrigation distribution box.
From this location the WPCF’s existing irrigation distribution system can deliver this water to
various City-owned agricultural fields.

IRRIGATION SITE EXPANSION

As noted above, the new tertiary storage ponds will remove approximately 88 acres of existing
City-owned fields from the crop irrigation area. To compensate for this loss, the WPCF’s irrigation
distribution system could be expanded so that it is capable of delivering reclaimed wastewater to
the area labelled “expanded wastewater irrigation site” on Figure 1. This area contains three fields
(Fields 6EA, 6F, and 6G) that occupy 90 acres. These fields are currently irrigated with
groundwater pumped from a well near the southeast corner of these fields. This well discharges to
a supply channel on the south side of Thornton Road. This channel drains from south to north and
distributes water to the individual fields.

Figure 11 shows improvements necessary to expand the WPCF’s irrigation distribution system
and deliver reclaimed wastewater to Fields 6EA, 6F, and 6G. A new pump station will withdraw
water from an existing supply channel and deliver water to the existing groundwater supply
channel on the south side of Thornton Road. Figure 12 shows preliminary plan and section views
of this pump station.
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WATER BALANCE ANALYSIS

A water balance analysis has been performed to evaluate the benefits of the new ponds with respect
to increasing the City’s irrigation water supplies and reducing surface water discharges. The
following scenarios were evaluated:

1. Average rainfall conditions, current average dry weather flow (4.6 MGD), without
new storage

2. Average rainfall conditions, current average dry weather flow, with new storage and
corresponding reduced irrigated acreage

3. Average rainfall conditions, current average dry weather flow, with new storage and
addition of 90 acres of alfalfa/grass crop irrigated with recycled water

4. Average rainfall, future average dry weather flow, with new storage and addition of
90 acres of alfalfa/grass crop irrigated with recycled water

The first scenario is used to establish the typical volume of supplemental water supply and surface
water discharge for the existing facilities. The second scenario is used to evaluate the impact on
supplemental water supply needs and surface water discharges associated adding the new ponds,
without expanding the irrigation area. The third scenario evaluates the additional impacts of
expanding the irrigable acreage to the 90-acre City-owned parcel that is currently irrigated with
groundwater. The fourth scenario is used to determine the future influent flow that would favor
expansion of the City’s existing irrigation system to the 90-acre parcel.

For all of the scenarios, it is assumed that water would be diverted to the new storage ponds starting
on February 1 of each year, and diversions will continue until the ponds are full, and the ponds
would be maintained each month near their capacity as long water supplies are available. In
addition, it is assumed that the long-term percolation rate from the new ponds will be
approximately 4 inches per month, half of the observed percolation rate for the existing ponds.

Important results from the water balances include the amount of surface water discharged (in
millions of gallons per year (MGY)), as well as the annual amount of supplemental irrigation
required (if any), and the additional irrigable area needed to balance the inputs and outputs. The
results of these water balances are summarized in Table 1.

Table 1. Summary of Water Balance Results

Additional
Surface Supplemental Alfalfa/Grass
Water Irrigation Total Acreage Crop Area
Discharge, Required, Irrigated, Needed,
Scenario MGY MGY |acres acres
Current Conditions (4.6 MGD) 590 60 790 0
4.6 MGD + New Storage 580 0 702 0
4.6 MGD + New Storage + 90 acres 490 20 792 90
5.0 MGD + New Storage + 90 acres 610 0 792 90

WEST YOST ASSOCIATES w\c\686\18-16-01\WP\2016_Prelim Design TM\071216_Draft TM
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These results lead to the following conclusions:

e With the addition of the new storage under current average conditions (4.6 MGD
average dry weather flow), there is no need for supplemental irrigation water if the
irrigation area is not expanded by 90 acres. However, there may be a potential for
excess water to remain in the ponds at the end of the irrigation season because all of
the stored water may not be used.

e [f the additional 90 acres were irrigated, some supplemental irrigation would be
required, but the supplemental volume is minimal.

e When the average dry weather flow reaches 5.0 MGD, the City could irrigate the
additional 90 acres without requiring supplemental irrigation water.

e The actual volume of surface water discharge would only be marginally reduced if
new storage is constructed, but the additional 90 acres is not brought
online immediately.

Based on the information presented above, the City could postpone expansion of the irrigation area
at this time. However, the water balance analysis should be revisited after the new pond facility is
online to confirm the results presented herein. For example, if the percolation rate from the new
pond is similar to the existing pond, then the results could be significantly different from
this analysis.

Finally, as noted above, if the City does not bring the additional 90 acres online the total volume
of surface water discharge does not change significantly. Therefore, this raises the question as to
whether the City will need to file a petition with the State Water Board for a reduction in
wastewater flows. The City’s current permit states:

For publicly owned treatment works, prior to making any change in the point of
discharge, place of use, or purpose of use of treated wastewater that results in a
permanent decrease of flow in any portion of a watercourse, the Discharger must
file a petition with the State Water Board, Division of Water Rights, and receive
approval for such a change. (Water Code section 1211).

Table 2 summarizes the changes in average daily discharge flows predicted by the water balance
analysis. As shown, the analysis predicts that the volume of discharge would decrease in February
and March, but that the City would need to discharge in April (and possibly September) where
discharges do not currently occur in these months. Moreover, because the water balance analysis
can only provide a theoretical assessment of the water needs for the City’s properties and actual
water use could vary from the predicted amounts, it is recommended that the City move forward
with the change petition process based on the assumption that flows will be reduced in February
and March (as shown).

WEST YOST ASSOCIATES w\c\686\18-16-01\WP\2016_Prelim Design TM\071216_Draft TM
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Table 2. Summary of Water Balance Results

Current 4.6 MGD + 5.0 MGD +
Conditions 4.6 MGD + New Storage + New Storage +
New Storage 90 acres 90 acres
January 3.5 3.5 3.5 3.9
February 3.5 1.0 1.0 14
March 3.5 2.9 2.3 3.2
April 0.0 0.6 0.0 0.5
May 0.0 0.0 0.0 0.0
June 0.0 0.0 0.0 0.0
July 0.0 0.0 0.0 0.0
August 0.0 0.0 0.0 0.0
September 0.0 0.8 0.0 0.0
October 1.9 3.0 2.3 3.1
November 3.7 3.6 3.6 4.0
December 3.4 3.4 3.4 3.7

OPINION OF CONSTRUCTION COSTS

The conceptual drawings presented in this TM were the basis for the opinion of construction cost
shown in Table 3. A more detailed version of this opinion of cost is contained in Appendix A. The
construction cost estimate included in the grant funding application submitted to the California
Department of Water Resources is also shown in Table 3.

Table 3. Opinion of Construction Cost

Contingency

Estimated
Construction
Estimated Cost with Cost Estimate in
Construction Cost, Contingency Contingency, Grant Application,
Project Element dollars (15%), dollars dollars dollars
Tertiary Storage 3,321,000 499,000 3,820,000 3,472,444
Ponds
Shotcrete Lining of
Exterior Pond 549,000 83,000 632,000 0
Levee Slopes
Irrigation 980,000 148,000 1,128,000 0
Improvements
Total $4,850,000 $730,000 $5,580,000 $3,472,444

WEST YOST ASSOCIATES w\c\686\18-16-01\WP\2016_Prelim Design TM\071216_Draft TM
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