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Executive Summary

Dudek & Associates, Inc. (Dudek) performed three tasks in 2005 to evaluate the
feasibility of using the alluvial aquifer beneath the lower Tijuana River valley to
seasonally store recycled water from the South Bay Water Reclamation Plant (SBWRP).

A Notice of Exemption was filed with San Diego County that claimed the project was
exempt from the California Environmental Quality Act (CEQA) because the project did
not have the potential to cause a detrimental impact on the environment.

Depths-to-water were measured in wells TIV-3-4 and TIV-3-5 on June 28, 2005. Depths
to water were measured at 11.61 feet below the top of casing (ft TOC) in well TIV-3-4
and 11.46 ft TOC in well TJV-3-5, indicating that there may not be a great deal of storage
available in the alluvial aquifer to receive recycled water. It may be necessary to pump
native water to increase the storage capacity of the alluvial aquifer.

Groundwater samples were collected from wells TIV-3-4 and TJV-3-5 on June 28, 2005.

The analytical laboratory results included the following:

o TDS detected at 1200 mg/L in well TIV-3-4 and at 810 mg/L in well TIV-3-5.
Chloride detected at 530 mg/L in well TIV-3-4 and at 350 mg/L in well TIV-3-5,
Sodium detected at 290 mg/L in well TIV-3-4 and at 220 mg/L in well TJV-3-5.
Boron was detected at 2.2 mg/LL in well TTV-3-4 and at 0.4 mg/L. in well TJV-3-5.
No total or fecal coliform were detected in the groundwater samples.

No volatile organic compounds were detected in the groundwater samples.

The water collected from well TIV-3-4 had a light, pale yellow color and odor,

indicating that the deeper water in the alluvial aquifer is reduced and has a low

oxygen content,

o The TDS, chloride, sodium, and boron concentrations in groundwater at 640 feet
bls and 660 feet bls indicate that groundwater at that depth may not be suitable for
irrigation purposes.

o There will be some mixing of recycled water with groundwaier when it is injected -
into the alluvial aquifer, but it is anticipated that the majority of the water pumped
out of storage would be the recycled water injected into the aquifer.

o Recycled water from the SBWRP and groundwater at a depth between 360 feet
bls and 380 feet bls do not exceed the surface water quality objectives defined for
the Otay Valley Hydrologic Area.

OO0 OC 000

Surface geophysical surveying using gravity profiling indicated that the alluvium
thickens to the west from the location of well TJV-3.

Based on the results from this project, Dudek recommended four alternative tasks to
further evaluate the potential of using the alluvial aquifer as a means to seasonally store
recycled water from the SBWRP.
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1. Introduction

On behalf of the Otay Water District (OWD), Dudek & Associates, Inc. {Dudek) completed three
tasks for the North Tijuana River Groundwater Production Feasibility Surface Geophysical
Surveys and Groundwater Well Testing Project. These three tasks included: 1) preparing
environmental documentation in order to satisfy California Environment Quality Act (CEQA)
requirements to conduct tasks 2 and 3 of the project; 2) groundwater sampling of welis TIV-3-4
and TJTV-3-5, which are two nested wells located near the intersection of Sunset Avenue and
International Road; and 3) conduct a surface geophysical survey to identify the boundary
between the alluvial aquifer of the Tijuana River valley and the underlying San Diego
Formation. These tasks were the initial steps in evaluating the feasibility of using the alluvial
aquifer as a means to seasonally store recycled water from the City of San Diego’s South Bay
Water Reclamation Plant (SBWRP). The concept is to potentially store recycled water in the
aquifer that could be extracted and distributed through OWD’s recycled water system to meet
higher demands during summer months.

2.  Project Site

The project site is located in the lower Tijuana River valley in the southwestern corner of San
Diego County. It is bounded by Saturn Boulevard. to the west; Sunset Avenue to the north;
Dairy Mart Road to the east; and the Tijuana River to the south (Figure 1).

3. Task 1. CEQA Compliance

Personnel from Dudek’s Environmental Division visited the project site to evaluate potential
impacts to the environment based on the work proposed for Tasks 2 and 3. Dudek filed a Notice
of Exemption (NOE) with the County Clerk of San Diego County in May 2005 (Appendix A).
The NOE noted that, per the CEQA Guidelines Section 15061(b)(3), the project was exempt
from CEQA since the project did not have the potential for causing a significant effect on the
environment. The project also fell under CEQA Guidelines Section 15304(d) for a minor
temporary land use having negligible or no permanent effects on the environment.

4. Task 2. Groundwater Sampling

Groundwater samples were collected from wells TJV-3-4 and TJV-3-5 on June 28, 2005
(Appendix B). The wells are located approximately 400 feet north of the intersection of Sunset
Avenue and International Blvd. Well TJV-3-4 is completed at 660 feet below land surface (ft
bls) and well TIV-3-5 is completed at 380 ft bls. Each well has 20 feet of perforated casing set
at the bottom.
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The groundwater samples were analyzed for the presence of volatile organic compounds (VOCs)
using EPA Method 8260B, California Code and Regulations (CCR) Title 22 metals using EPA
Method 6010B/7470A, total and fecal coliform using the colilert method, general minerals,
nitrate/nitrite as nitrogen using EPA Method 354.1, total dissolved solids (TDS) using EPA
Method 160.1, MBAS anionic surfactants using EPA Method 425.1, color, and odor.
Groundwater samples analyzed for the presence of VOCs were collected in 40-mL amber glass
vials containing an HCI preservative. Groundwater samples analyzed for every other constituent
were collected in 1-gallon plastic jugs, The groundwater samples were sent to Clarkson
Laboratory and Supply Inc. located in Chula Vista, California on June 28, 2005.

The United States Geological Survey (USGS) will begin collecting groundwater samples from
all wells located at TIV-1, TIV-2, and TIV-3 in the Tijuana River valley beginning late August
2005. One of the constituents to be analyzed by the USGS is tritium. The tritium analysis was
initially proposed by Dudek as an indicator of potential recharge from the Tijuana River to the
alluvial aquifer. Dudek will work with OWD to obtain the analytical results of the tritium
analysis as soon as that information is available.

4.1. Depths to Water and Nearby Pumping

Depths-to-water measurements were made prior to purging wells TIV-3-4 and TIV-3-5 for
sample collection (Appendix B). Depths to water were measured in wells TJV-3-1 at 9.75
feet below the top of casing (ft TOC), TIV-3-2 at 14.25 ft TOC, TIV-3-3 at 11.66 ft TOC,
TIV-3-4 at 11.61 £t TOC, and TJV-3-5 at 11.46 ft TOC (Table 1). Depths to water measured
in November 2003 were approximately 2.5 feet lower in each well compared to June 2005.
Approximately 30 feet east of well TJV-3 was a production well pumping water at
approximately 200 gallons per minute (GPM). According to the well’s operator, the well is
approximately 200 ft deep and the water produced is used to irrigate agricultural fields.

The higher water {evels measured in June 2005 compared to November 2003 may be the
result of the greater-than-normal amount of rainfall measured between October 2004 and
March 2005. The average amount of precipitation measured at a climate station maintained
by NOAA in Chula Vista between October and March is 8.15 inches; whereas the amount of
precipitation measured at the NOAA station in Chula Vista between October 2004 and
March 2005 was 21.06 inches.

The depth to water measured in well TIV-3-5 was 11.46 feet, indicating that there may only
be limited storage currently available, It may be necessary to pump groundwater from the
alluvial aquifer in order to have the space to store recycled water from the SBWRP.

4.2. Analytical Laboratory Results and Discussion

Analytical laboratory results were used to characterize the groundwater in the alluvial aquifer
(Appendix C). Recycled water stored in the aquifer will mix with the native groundwater.
Consequently, the concentrations of constituents in the groundwater are of interest even
though the water pumped out of the aquifer would be a mixture of recycled and native water.
Since the projécted major use of recycled water is for irrigation purposes, the concentration
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of some constituents detected in the effluent of the SBWRP and the groundwater samples
collected from wells TJV-3-4 and TJV-3-5 were compared to the State Water Resources
Board (SWRB) water quality goals for agriculture (RWQCB, 1998) and to levels that create
a poor quality of water for irrigation (Davis, 1966). The analytical laboratory results were
also compared to groundwater samples collected from wells TJV-3-4 and TJV-3-5 in
November 2003,

The use of recycled water for irrigation purposes by the OWD is regulated by Order No. 92-
25, which was adopted by the California Regional Water Quality Control Board (RWQCB)
San Diego Region in 1992. Order No. 92-25 states that, “The discharge of wastewater shall
not cause this Regional Board’s objectives for the ground or surface waters of the
Sweetwater Hydrologic Unit or the Otay Hydrologic Unit as established in the Basin Plan, to
be exceeded.” The discharge of wastewater includes “runoff of effluent applied for
irrigation.” The surface water and groundwater quality objectives are defined in the Water
Quality Control Plan for the San Diego Basin, or Basin Plan (RWQCB, 1994). The majority
of recycled water served by the OWD will be delivered in the Otay Valley Hydrologic Area,
which is a portion of the Otay Hydrologic Unit. The analytical laboratory results for the
groundwater samples collected from wells TJV-3-4 and TJV-3-5 and the water quality of the
SBWRP effluent were compared to the surface water objectives defined for the Otay Valley
Hydrologic Area in the Basin Plan. The surface water objectives are more stringent than the
groundwater quality objectives and will be used to evaluate the quality of groundwater and
SBWRP effluent and the potential impact to the quality of waters in the Otay Valley
Hydrologic Area.

4.2.1. Total Dissolved Solids

TDS was detected at 1200 mg/L in well TJV-3-4 and at 810 mg/L. in well TJV-3-5 in
June 2005. TDS concentrations detected in both wells in November 2003 were 1300
mg/L in well TJV-3-4 and 910 mg/L in well TIV-3-5 (Table 2). Concentrations of TDS
in SBWRP effluent ranged from 781 mg/L to 1210 mg/L between February 2005 and
July 2005 (Figure 4). TDS was measured at 1830 mg/L on April 7, 2005, but that
measurement was considered anomalous and not representative of the SBWRP effluent.
The average TDS concentration of the SBWRP effluent between February and July 2005
was 1009 mg/L (Table 3) (Appendix D). Davis (1966) noted that water with a TDS
concentration at 500 mg/L or less is considered good quality for irrigation purposes. The
SWRB set an agricultural water quality goal for TDS at 450 mg/L.

The surface water objective for TDS in the Otay Valley Hydrologic Area is 1000 mg/L.
it appears that the SBWRP effluent may occasionally exceed the surface water quality
objective for TDS and may not be useable as a source of recycled water for irrigation
(Figure 2). It appears that the TDS concentration in groundwater in the deeper part of the
alluvial aquifer is greater than 1000 mg/L (see well TIV-3-4), but shallower groundwater
has a TDS concentration less than 1000 mg/L (see well TIV-3-5). There will be some
mixing of recycled water with groundwater when it is injected into the alluvial aquifer,
but it is anticipated that the majority of the water pumped out of storage would be the
recycled water injected into the aquifer. Therefore, recycled water from the SBWRP
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injected into the alluvial aquifer at a depth of 380 feet bls or shallower may have a TDS
concentration less than 1000 mg/L when extracted for distribution in the recycled water
system.

4.2.2. Nitrate & Nitrite as Nitrogen

Nitrate as nitrogen (Nitrate-N) was detected in well TTV-3-4 at 5.8 mg/L and in well
TIV-3-5 at 2.1 mg/L. Nitrate-N was not detected in wells TIV-3-4 and TIV-3-5 in
November 2003. The detection limit in November 2003 was 0.443 mg/L.. Nitrite as
nitrogen (Nitrite-N) was not detected in wells TJV-3-4 and TJV-3-5 in June 2005 and
November 2003 (Table 2). The average nitrate as nitrate concentration of the SBWRP
effluent was 25,75 mg/L., which is approximately 5.99 mg/L as nitrate-N (Table 3)
{Appendix D).

There is no agricultural water quality goal set for nitrate and nitrite. It does not appear
that the levels of nitrate or nitrite as nitrogen will be an issue for recycled water use for
irrigation.

4.2.3. Total and Fecal Coliform

The groundwater samples were analyzed for the presence of total coliform and fecal
coliform. Total coliform and fecal coliform were absent i the groundwater samples
collected in wells TIV-3-4 and TJV-3-5 (Appendix C). Restrictions for the use of
recycled water for recreational impoundments, as outlined in Article 3, Chapter 3,
Division 4 of Title 22 of the California Code of Regulations {CCR), require that the level
of total coliform bacteria be met as required for disinfected tertiary recycled water. The
absence of total coliform and fecal coliform in groundwater from well TIV3-4 and TIV3-
5 meet that requirement. The absence of coliform in the water samples provides an
indication that groundwater at this depth is not influenced by renegade discharges of
sewage in the Tijuana River.

4.2.4. Chloride

Chloride was detected at 530 mg/L in well TIV-3-4 and at 350 mg/L in well TIV-3-5 in
June 2005 (Table 2). Chloride concentrations detected in both wells in November 2003
were 477.5 mg/L in well TIV-3-4 and 246.8 mg/L in well TIV-3-5 (Table 2). The
average chloride concentration of the SBWRP effluent was 273 mg/L (Table 3)
(Appendix D).

The surface water quality objective for the Otay Valley Hydrologic Area is 400 mg/L. It
appears that groundwater between 360 feet bls and 380 feet bls, as indicated by the 350
mg/L chloride concentration detected in well TIV-3-5, and the SBWRP effluent do not
exceed the surface water quality objective for chloride.

The SWRB set an agricultural water quality goal for chloride at 106 mg/L. Davis (1966)
noted that water with a chloride concentration at 100 mg/L or less was considered good

1
[
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quality for irrigation purposes. Water with a chloride concentration of 300 mg/L or more

was considered poor quality for irrigation purposes. It appears that the quality of

oy groundwater in the alluvial aquifer may be considered poor for irrigation purposes due to
| chloride concentrations greater than 300 mg/L.

[O———

4.2.5. Sodium and Percent Sodium

Sodium was detected at 290 mg/L in well TITV-3-4 and at 220 mg/L in well TJV-3-5 in
June 2005 (Table 2). The average sodium concentration of the SBWRP effluent was 216
3 mg/L (Table 3} (Appendix D). The average percent sodium of the SBWRP effluent was
56.5%. The surface water quality objective for the Otay Valley Hydrologic Area is 60%.
} No surface water quality objective was defined for sodium for the Otay Valley
} Hydrologic Area. It appears that the SBWRP effluent does not exceed the surface water
objective defined for percent sodium.

Cd No agricultural water quality goal was set for sodium. Davis (1966) noted that water

with a sodium concentration at 50 mg/L or less was considered good quality for irrigation
{ purposes. Water with a sodium concentration of 300 mg/L or more was considered poor
y quality for irrigation applications. It appears that groundwater in the alluvial aquifer
would not be considered good quality for irrigation purposes.

4.2,.6, Boron

{ Boron was detected at 2.2 mg/L in well TJV-3-4 and at 0.4 mg/L in well TJV-3-5 in June
! 2005 (Table 2). Boron was detected at 1.455 mg/L in well TIV-3-4 and at 0.324 mg/L. in

: well TIV-3-5 in November 2003. The average boron concentration of the SBWRP
effluent was 0.355 mg/L (Table 3) (Appendix D).

[

The surface water quality objective for boron in the Otay Valley Hydrologic Area is 0.75
mg/L. It appears that groundwater between 360 feet bls and 380 feet bls, as indicated by
the 0.4 mg/L. boron concentration detected in well TJV-3-5, and the SBWRP effluent do
not exceed the surface water quality objective for boron.

[

The SWRB set an agricultural water quality goal for boron at 0.7 mg/L. Davis (1966)

noted that boron in irrigation water at a concentration of 1.3 mg/L. or more may be

E hazardous to some fruit (e.g. avocado, apple, etc.) and citrus trees (e.g. orange, grapefiuit,
lemon, etc.). It appears that groundwater at a depth between 360 feet bls and 380 feet bls
in the alluvial aquifer and the average boron concentration in recycled water from the

¥ SBWRP do not exceed the SWRB agricultural water quality goal of 0.7 mg/L and are not

hazardous to fruit and citrus trees.

[,

4.2.7. Manganese

Manganese was detected at 0.2 mg/L in well TIV-3-4 and at 0.3 mg/L in well TJV-3-5 in
June 2005 (Table 2). Manganese was detected at 0.158 mg/L in well TIV-3-4 and at 0.28

¢
S
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mg/L in well TJV-3-5 in November 2003. The average manganese concentration of the
SBWRP effluent was 0.017 mg/L (Table 3) (Appendix D).

The surface water quality objective for manganese in the Otay Valley Hydrologic Area is
0.05 mg/L. It appears that groundwater in the alluvial aquifer exceeds the manganese
surface water quality objective. It appears that the concentration of manganese in the
SBWRP effluent does not exceed the surface water quality objective.

The SWRB set an agricultural water quality goal for manganese at 0.2 mg/L. If appears
that the average manganese concentration in recycled water from the SBWRP satisfies
the SWRB agricultural water quality goal of 0.2 mg/L. It appears that the concentration
of manganese in groundwater occasionally meets the SWRB agricultural water quality
goal of 0.2 mg/L.

4.2.8. Volatile Organic Compounds

No VOCs were detected in the groundwater samples collected from wells TTV-3-4 and
TIV-3-5 on June 28, 2005 (Appendix C). No VOCs were detected in groundwater
samples collected from wells TJV-3-4 and TIV-3-5 in November 2003.

4.2.9. CCR Title 22 Metals

Molybdenum was detected in well TIV-3-4 at 0.013 mg/L. It was also detected at 0.013
mg/L in well TJV-3-4 in November 2003. It was not detected in well TIV-3-5 in June
2005 (Table 2). The average molybdenum concentration detected in the SBWRP effluent
was 0.005 mg/L.. There is no surface water quality objective defined for barium. The
SWRB set an agricultural water quality goal for molybdenum at 0.01 mg/L.. It appears
that the average molybdenum concentration in recycled water from the SBWRP satisfies
the SWRB agricultural water quality goal of 0.01 mg/L.

Zinc was detected at 0.067 mg/L in well TIV-3-4 in June 2005. It was also detected at
0.023 mg/L in well TIV-3-4 in November 2003 (Table 2). Zinc was not detected in well
TIV-3-5 in June 2005. The average zinc concentration detected in the SBWRP effluent
was 0.035 mg/L. Davis (1966) noted that zinc does not impair the quality of irrigation
water. The SWRB set an agricultural water quality goal for zinc at 2 mg/L. It appears
that the average zinc concentration in recycled water from the SBWRP and in
groundwater in the alluvial aquifer do not exceed the SWRB agricultural water quality
goal of 2 mg/L.

4.2.10. MBAS

Methylene blue active substances (MBAS) were not detected in the groundwater
collected from wells TIV-3-4 and TJV-3-5 in June 2005. The detection limit was 0.1
mg/L. The absence of MBAS in the groundwater samples provides an indication that
groundwater at this depth is not influenced by water in the Tijuana River.
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