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[. INTRODUCTION

The Buena Vista Coalition (BVC) has prepared this Groundwater Assessment Report (GAR) in
accordance with the Central Valley Regional Water Quality Control Board’s (RWQCB) General
Order R5-2013-0120 (Order). The Order delineates Waste Discharge Requirements for growers
within the Tulare Lake Basin Area who are members of a third party group.

This Order covers both irrigated waste discharges from irrigated lands, as well as storm water
run-off from the same irrigated lands. The purpose of the GAR is to analyze existing monitoring
data and provide the foundation for designing the Management Practices Evaluation Program
(MPEP) and the Groundwater Quality Trend Monitoring Program, as well as identifying high
vulnerability groundwater areas where a groundwater quality management plan must be
developed and implemented.

The GAR must gather sufficient data to establish whether existing or newly implemented
management practices comply with the ground water receiving limitations of the Order. The
order defines these limitations as:

Wastes discharged from Member operations shall not cause or contribute to an
exceedance of applicable water quality objectives in the underlying ground water,
unreasonably affect applicable beneficial uses, or cause or contribute to a condition of
pollution or nuisance.

Additionally the groundwater monitoring must answer these critical questions.

1. What are irrigated agriculture’s impacts to the beneficial uses of groundwater and
where has groundwater been degraded or polluted by irrigated agriculture operations
(horizontal and vertical extent)?

2. Which irrigated agriculture management practices are protective of groundwater
quality and to what extent is that determination affected by site conditions (e.g. depth
to groundwater, soil type, and recharge)?

3. To what extent can irrigated agriculture’s impact on groundwater quality be
differentiated from other potential sources of impact (e.g. nutrients from septic tanks
or dairies)?

4. What are the trends in groundwater quality beneath irrigated areas (getting better or
worse) and how can we differentiate between ongoing impact, residual impact,
(vadose zone) or legacy contamination.

5. What properties (soil type, depth to groundwater, infiltration/recharge rate,
denitrification/nitrification, fertilizer and pesticide application rates, preferential
pathways through the vadose zone [including well seals, abandoned or standby wells],
contaminant portioning and mobility[solubility constants]) are the most important
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factors in degradation of groundwater while we’re identifying management practices
that are protective of groundwater?

6. What are the transport mechanisms by which irrigated agricultural operations impact
deeper groundwater systems? At what rate is this impact occurring and are there
measures that can be taken to limit or prevent further degradation of deeper
groundwater while we’re identifying management practices that are protective of
groundwater?

7. How can we confirm that management practices implemented to improve
groundwater quality are effective?

Additionally the Groundwater Monitoring Advisory Workgroup (GMAW) reached a consensus
that the most important constituents of concern related to agriculture’s impacts to the beneficial
uses of groundwater are nitrate (NO3) and salinity. In addition to addressing the nitrate problem
the presence of nitrates in groundwater at elevated levels would serve as indicators of other
potential problems associated with irrigated agricultural practices.

High vulnerability for groundwater is defined as “Areas identified in the approved GAR “...where
known groundwater quality impacts exist for which irrigated agricultural operations are a
potential contributor or where conditions make groundwater more vulnerable to impacts from
irrigated agricultural activities.” (see section IV.A.3 of the MRP) or areas that meet any of the
following requirements for the preparation of a Groundwater Quality Management Plan (see
section VIII.I of the Order): (1) there is a confirmed exceedance (considering applicable averaging
periods) of a water quality objective of applicable water quality trigger limit (trigger limits are
described in section VIl of the MRP) in a groundwater well and irrigated agriculture may cause or
contribute to the exceedances; (2) the Basin Plan requires development of a groundwater quality
management plan for a constituent or constituents discharged by irrigated agriculture; or (3) the
Executive Officer determines that irrigated agriculture may be causing or contributing to a trend
of degradation of groundwater that may threaten applicable Basin Plan beneficial uses.

I.1 Purpose of the Groundwater Quality Assessment Report

“The purpose of the GAR is to provide the technical basis informing the scope and level
of effort for implementation of the Order’s groundwater monitoring and implementing
provisions.”

I.2 Objectives of the Groundwater Assessment Report

The main objectives of the GAR are:

1. Provide an assessment of all applicable and relevant data and information to
determine the high and low vulnerability areas. Low vulnerability is the areas that are
not high vulnerability, as previously defined;

2. Establish priorities for implementation and studies of high vulnerability areas;
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3. Provide a basis for establishing workplans to assess groundwater trends;
Provide a basis for establishing workplans and priorities to evaluate the effectiveness
of agricultural management practices to protect groundwater quality; and

5. Provide a basis for establishing groundwater quality management plans in high
vulnerability areas and priorities for implementing those plans.

I.3 Coalition Area and Members

The Buena Vista Coalition was originally formed under the previous Order in June, 2013. At that
time it consisted of the growers of the Buena Vista Water Storage District (BVWSD). When the
new Order was approved, the BVC again requested to represent the members of the BVWSD as
a Coalition. This included lands both in the Buttonwillow Service Area (BSA and the Maples
Service Area (MSA.) However, at that time the Regional Board wanted the forming coalitions to
cover all of the lands of the watershed of the Tulare Lake Basin. The BVC was asked to expand its
borders south and west, as shown on the attached, Figure 1. Most of this land was un-farmed,
and the few additional parcels which have joined the BVC were adjacent to the Westside Canal
and the Kern River Flood Channel Canal. The lands east of the Westside Canal are a part of the
Main Drain Canal sub-watershed. The lands west of the Westside Canal are part of the Kern River
Watershed as storm water can drain into the Kern River Flood Channel Canal.
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Il — DECSRIPTION OF COALITION AREA

The irrigated farm land of the BVC is in historical swampland, between historic Kern Lake and
Buena Vista Lake, the MSA, and about 6 miles north of both the historic Buena Vista Lake, and
the new Buena Vista Aquatic Recreation Area with Lake Webb and Lake Evans, the BSA. Both are
flat lands, which received Kern River floodwaters. It is flat land with no natural water channels.
On the west side of the BVC, both in BVC lands and just outside BVC lands lies the Kern River
Flood Channel Canal. This canal was built to direct Kern River floodwaters around the lands of
the BVWSD. After the building of the Isabella Dam, and with the subsequent development of
agriculture and recharge facilities, flooding does not occur as it historically has. This has been
reduced even more with the construction of the Kern River Intertie, which connects the Kern
River to the SWP.

The primary lands of the expanded boundary are oilfields. There currently is no agriculture in
these lands, except for lands directly adjacent to the BVWSD in its southern end.

In the lands of the BSA there is about 70’ elevation change (300" in the south and 230’ in the
north) in the 25 miles from the southern tip to the northern end. Typically the elevations on the
east side of the BVC are similar to the west side, with minor slopes toward the Main Drain Canal.
The Main Drain Canal was built at the low point in the mid 1800’s to help drain the original
swamp.

In the MSA the land is essentially flat in the east-west direction, with the canal built at about the
295’ contour.

I1.1 Climate and Hydrology

The climate of the BVC s arid with an average of less than six inches of rain per year. The summers
are hot and dry, while the winters are less dry, and are foggy with normal rainfalls. The BVWSD
office is a co-op weather station, where daily rains and temperature highs and lows are recorded.
The natural vegetation is minimal, and all agriculture requires irrigation, either from surface
supplies or groundwater. The groundwater table in the north portion of the BSA is similar to
historic natural levels. In the southern portion of the BSA the water levels are below natural
levels, primarily due to groundwater outflow, not from groundwater pumping. The groundwater
of the MSA follows its surrounding lands. It is too small an area to have much impact compared
to its neighbors.

In northern portions of the BVC there areas exist of both shallow groundwater and perched
groundwater. In some places the two likely intersect. The perched groundwater table, which at
one time was rising has been dropping, which has allowed some farm lands to be brought back
into production. In the northern portion of the BSA, especially in lands to the west the farmland
overlies groundwater not suitable for farming, due to very high TDS.
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Table 1.Summary Climate Characteristics

Climate Characteristic alue
Average Annual Precipitation 5.64 inches
Minimum Monthly Precipitation (Avg. Jul_:) 47 inches
Minimum :
Maximum Monthly Precipitation (Avg. 1 07 inches
February Maximum) :
Minimum  Temperature (Avg. B4 50 F

December Minimum)

Maximum Temperature (Avg. July Maximum)|98.4° F

Source: Western Regional Climate Center Station 041244 over the
Period from January 1, 1940 through February 28, 2013.

Although the lands of the MSA are capable of having perched groundwater, currently the farming
operations are not impacted by shallow waters. This land also use both surface waters and
groundwater for their farming operations.

The lands in the BVC but outside the BVWSD typically are only served by groundwater. The BVC
is a part of the Tulare Lake Groundwater Basin, and part of the DWR defined sub-basin Kern. It
appears the Kern sub-basin, which is more of a political delineation then geologic has several sub-
basins. The BSA is within one of these sub-basins, the Buttonwillow sub-basin. This is shown in
Figure 2. (Pacific Geotechnical Inc. Study for Kern County Water Agency)

A contour map is provided which shows the depth to groundwater, Figure 3. Figure 4 shows depth
to perched groundwater in the northern portion of the BVC. Figure 5 shows the depth to
groundwater in 1920. In the northern portion of the BVC the water elevations are similar to 100
years ago. The south has had declines in water levels, but not as severe at the balance of the Kern
Water Basin. Note that this map also has a line through the BVC dividing good water versus bad
water. Neither good water nor bad water are defined quantitatively.

11.2. Land Use

Most of the lands of the original BVC are farmed. North of I-5 much of the lands have been
purchased outright, or by easement to conservation lands. 2800 acres of land are covered by
conservation easements, and another 1700 acres owned by California Waterfowl. These lands
typically have unirrigated uplands, with wetland ponds which receive some irrigation.

Also in the southern area of the BSA is the community of Buttonwillow. This unincorporated area
of Kern County is served by a public water company with its wells within the area of the BVC. The
BVWSD does not have any domestic water. The lands of the MSA are all row crops, typically
cotton or alfalfa, with some grain. A large portion of the MSA is not covered by this Order, as it is
under the Dairy Order, although no actual dairy is within the MSA boundaries. Lands adjacent to
the MSA have seen some conversion to permanent crops, pistachios, but none of the lands of
the MSA have converted.
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The BSA for almost 100 years has been dominated by three crops, cotton, alfalfa, and grain. In
the last 10 years major portions of the BVC have converted to permanent crops, with the primary
three crops being pistachios, dried-on-the-vine raisins, and pomegranates. Additionally, there
has been a rotation of tomatoes added to the crop list. Growers have plans for many more
conversions from row crops to permanent crops. Other crops are statistically insignificant. Due
to the heavy soils there are no root crops, carrots or potatoes grown in the BVC.

A crop map is attached, Figure 6. This map just separates row crops from permanent crops, as
management and farming practices vary more on these lines than on the type of row crop or
permanent crop.

In dry years some farmers are forced to fallow some of their ground due to lack of water. This
option does not exist with permanent crops. The supplemental lands of the BVC beyond the
BVWSD follow similar crop patterns.

1.3 Groundwater Recharge Operations within the BVC

There are two methods of significant recharge to the groundwater within the BVC. One has been
operational for over 100 years, the other is in the process of being developed. The historical
method of recharge has been the operation of unlined canals delivering agricultural water to the
growers in the BVWSD of the BVC. These canals are at or near the border of the irrigated lands
of the BVC in the BSA, and in the middle of the lands of the MSA. Losses from these canals can
be significant. For example, in 2013 53,000 a-f of water was delivered into the BVWSD canals,
and only 35,000 a-f of water was delivered to farm headgates. The recharge of 18,000 a-f was a
loss of 34%. When larger supplies of water are available, the percentage delivered to grower
headgates improves.

In the northern section of the BSA there is a perched groundwater issue. The BVWSD is building
a pipeline delivery system for the north to minimize groundwater recharge to the perched table.
However this will require monitoring of the TDS in the groundwater to assure that the high TDS
water in the north and west portions of the BVC do not expand.

There are four primary supply canals in the BVWSD in the BSA, and one in the MSA. These canals
will all continue to be used as recharge canals, even if the entire BVWSD is served by pipelines. It
is felt these canals will be more effective than the traditional pond.

In 2014 the BVWSD purchased an exclusive easement covering 1100 acres, Palm Farms. This land
is to be used for recharge facilities, as well as recovery of the water. This proposed recharge
facility, The Palms, is currently going through environmental review. Minor field work has
confirmed just below the clay, about 8-10’ below the existing ground surface, is a white river
sand. It is felt that with some work this could be a very efficient recharge facility.

13
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Also flowing through the District is the Main Drain Canal. This drain almost has a continuous flow,
however the flow is very low, which is unlikely to have enough volume to significantly impact the
groundwater table or groundwater quality. But it flows through the community of Buttonwillow,
and currently even receives their storm run-off.

The attached Figure 7, shows the primary five recharge canals, (Maples, Eastside, Westside,
Eighty Foot and Arizona) the Main Drain Canal, and the Palms. Also shown are the community
wells which serve the domestic uses in the unincorporated area of Buttonwillow. All domestic
water in Buttonwillow comes from these wells.

11.3 Soils

The surface soils of the irrigated farm land of the BVC are similar. Most of the topsoil is a heavy
soil. These clays are very slow draining. This is expected from former swamp land. The irrigated
lands west of the Kern River Flood Channel tend towards better draining soils. Despite the tight,
heavy soils of the BSA and MSA, both overlie groundwater tables where the irrigation wells can
provide the necessary water, if the quality is suitable. Figure 8 shows the surface soils of the BVC.

11.4 Beneficial Uses

Per the Basin Plan the groundwater of the areas of the BVC have the following beneficial uses;
Agriculture, Municipal, Industrial, and Wildlife. At times in the past readings of the shallow
groundwater for TDS could have classified the water non-beneficial, (see 1993 DWR Geologic
Study on Perched Water in Northern BVWSD, Appendix A.) Although these readings have
improved, and most, if not all of the water in the BVWSD is classified for beneficial use, this water
still is difficult to use for agricultural purposes. However this high TDS water has existed prior to
groundwater pumping, and is a natural occurrence in the Buttonwillow sub-basin. See Figure 9
which shows the EC of the groundwater of the BVC. The line from Figure 5 delineating good water
and bad water is copied onto this Figure of current EC measurements.

I1.5 Water Quality Impairments

The groundwater in a portion of the BVC has high TDS, but not so high to be considered non-
beneficial. However, practically it is of little use for irrigation of crops. These high TDS levels occur
naturally, and have not changed much from agricultural practices in the last 100 years. However
they must be monitored to see if the quality is remaining stable or changing, and if the area is
stable or changing.

The northern area in the perched water table had high readings of nitrates in the 1993 DWR
study, although the data was from 1990. Sometime between 1990 and 1994 the Lost Hills truck
stop area at |-5 upgraded its sewage treatment plant from leaching ponds. The BVWSD records
indicate high nitrates in 1993, and then never again. Very high readings in both 1990 and 1993,
and then very low readings for the next 20 years indicates the old readings are no longer relevant

15
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And should be discarded. It is highly likely that the drop in the nitrate levels was a result of the
sewage treatment plant upgrade. With the depth to water level at about 5’ in the north end of
the BVC in 1990, (see 1993 DWR report) the potential for impacts from the original sewage
treatment plant is very high.

Farm management practices have changed in the farmlands to the west of the BVC, which has
allowed the perched water table to recede which also decreases the agricultural impacts.

Much of the groundwater in the BVC, especially in the BSA, has many impairments which would
require treatment for use of this water for municipal purposes. However, these items, like
arsenic, are not at a level where they impact agricultural use. These constituents show as
exceedances in the Main Drain SQMP. And these exceedances are shown in Appendix 12. No
surface water was delivered to the BVC growers in 2014. Any exceedance in the Main Drain Canal
was either from farming practices, or due to native groundwater.

There are minimal locations where there are nitrogen exceedances. This impairment does not
limit the water’s use for agriculture. However these locations are also near both recharge
facilities and the domestic wells for the DAC of Buttonwillow. Shown in Appendix B are recent
samples taken from their water system showing acceptable levels of nitrogen.

11.6 Data Collection Information

Through the BVWSD the BVC has access to all of the BVWSD groundwater information. This
includes information supplied to CASGEM. This includes 7 BVWSD wells, 14 monitoring wells, as
well as frequent access to data from growers. These information combined with outside sources
like Department of Pesticide Regulation, United States Geologic Survey (USGS) State Water Board
Groundwater Ambient Monitoring and Assessment GAMA. Buttonwillow Community Services
District, and the Kern County Water Agency.

11.6.a Data Summary Pesticides

Figure 10 is taken from the Department of Public Health and the State Water Board, with the BVC
overlaid on the map. This shows there are no areas requiring pesticide monitoring in the BVC at
this time.

11.6.b Data Summary Nitrates

The BVC with its extensive monitoring of growers and BVWSD wells has data showing readings
from deep wells. The BVWSD is in the process of gathering additional data of nitrate readings in
the perched water table in the north. These have not been monitored for nitrates since 1990.
However in areas where deep monitoring wells had exceedances in 1993, similar to readings from
the 1990 DWR data collection in the perched table, have not shown exceedances in over 20 years.

19
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Data needs to be gathered to correlate this with current readings in the perched water table.
Interestingly in the 1993 DWR report there was no discussion of the high nitrate readings.

11.6.c Hydrogeologically Vulnerable Areas (HVA)

Figure 10 shows areas determined to be HVA, where groundwater may be more vulnerable to
groundwater contamination. There are no areas in the BVC classified as HVA.

21
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[ll. GROUNDWATER QUALITY ASSESSMENT REPORT DATA REVIEW AND ANALYSIS

The well data for the constituents of primary concern are relatively good. There is only one area
of the BVC which historically and continues to have exceedances of nitrates. This is an area where
the clay surface soil is not as thick as most of the BVC lands. Analysis of the source of these
nitrates was attempted to be made, as there are two potential non-irrigated agricultural sources
nearby. About 1.4 miles north of the BVWSD DW #6 is a sewage treatment plant. About 0.5 miles
west is an area where a crop dusting business used to operate.

Studies indicate that it is possible to analyze the NO3 and determine if its source was human,
chemical, or irrigated agriculture waste. The type of testing and studies of this nature are beyond
the capabilities and knowledge of most local testing laboratories. The BVC did attempt to analyze
this data, but could not conclusively prove that irrigated agriculture was not the source. The lab
was not comfortable reporting their results. This leaves agriculture as a potential source.

There is little data, if any, showing water samples at first encountered groundwater. A review of
areas where groundwater is shallow and samples of first encountered groundwater are available
might help determine how constituents travel through the clay soils to groundwater, and give
guidance to potential problems.

The northern end of the BVC with its shallow groundwater, both perched and non-perched, does
not have a lot of agriculture wells, due to the high TDS in the groundwater. These lands typically
are served by surface water, or by groundwater from other areas of the BVWSD and transported
north with BVWSD canals. However in 1993 the DWR did a study at the request of BVWSD, as the
perched groundwater table had increased since the building of the SWP, and a reason for why
was being sought, as well as a potential solution.

The data was gathered in 1990, which had very high nitrate readings. The DWR study was
published in 1993. Sometime in the time frame from 1991-1994 at the commercial area at
Highway 46 and I-5, just west of the Kern River Flood Channel Canal and the BVWSD the sewage
treatment plant was upgraded. BVC monitoring wells with perforations at 260-300 and 280-300
feet below ground had readings almost as high as the shallow groundwater. By 1994 through the
most recent samples the readings had dropped so that only one monitoring well had a sample
between 0.4-10 (mcl-45), with the other being below 0.4. It is felt that both the improved farm
management practices on the farm land west of the Kern River Flood Channel Canal and the
sewage treatment plant upgrade are the reasons for the change, as well as being the sources of
the problem in the past.

It appears that the BVC has high TDS inflows into its groundwater. Both perched and in the
unconfined/semi-confined zone show higher TDS readings on the east and west of the BVC, with
the lowest readings in the trough, where the high TDS could be diluted by better agriculture
water, especially from the unlined canals. Since the BVWSD is considering removing the Westside
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Canal from use, and delivering water in the north through a Northern Area Pipeline, the waters
of this region will need to be monitored to ensure the new project does not reduce the quantities
or beneficial uses of the existing groundwater. Studies have shown that both the change in the
groundwater and salt balance should be insignificant. (GEI 2014.)

Groundwater in the BVC has naturally occurring high levels of Arsenic, Boron, Molybdenum, EC,
and TDS. The Main Drain Canal when running tailwater has exceedances of chlorpyrifos too.

11.1 Exceedances

In Figure 11 the Nitrates in the BVC are shown. Figure 10 shows some NO3 exceedances. In the
BVC the only ones shown are the locations of the 1990 shallow water data that have been
discarded due to changed conditions. However along the east side of the BVC, just at its eastern
edge exceedances of nitrates have occurred.

There are major exceedances for EC and TDS, but these are not caused by agriculture, and
agriculture through recharging may actually be diluting this water some.

Figure 12 shows the exceedances in the Main Drain Canal from 2011-2014. This testing is part of
the BVWSD/BVS’s SQMP for the Main Drain, (Appendix C.) This was included for two purposes.

1. The drain water is often reflective of the natural groundwater.
2. The chlorpyrifos which is found in the Main Drain needs to be monitored to insure it
is not leaching into the groundwater.
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Main Drain Water Quality Exceedances

Testing Molybdenu Dissolved | Chlorpyrifo Ceriodaphn
Sample Location Sample Date Lab ID Lab Flows (CFS) Arsenic Boron m Selenium Conductivity TDS pH Oxygen s Diuron Fecal Coliform ia Bioassy
ug/L ug/L ug/L ug/L umhos/cm mg/L mg/L ug/L ug/L MPN/100ml | % Survival
10 5 700 450 6.5-8.3 >5 0.015 2 400 (235) <50%
MDC @ Hwy 46 558MDCH46 1/26/2014 No Sample FGL
MDC @ Hwy 46 558MDCH46 2/25/2014 No Sample FGL
MDC @ Hwy 46 558MDCH46 3/29/2014 No Sample FGL
MDC @ Hwy 46 558MDCH46 4/29/2014 No Sample FGL
MDC @ Hwy 46 558MDCH46 5/28/2014 No Sample FGL
MDC @ Hwy 46 558MDCH46 6/26/2014 No Sample FGL
MDC @ Hwy 46 558MDCH46 7/29/2014 No Sample FGL
MDC @ Hwy 46 558MDCH46 8/27/2014 A4H2307-03 BSK 57.7 1100 650 0.031
MDC @ Hwy 46 558MDCH46 9/24/2014 45.8 720 15 1200 750
MDC @ Hwy 46 558MDCH46
MDC @ Hwy 46 558MDCH46
MDC @ Hwy 46 558MDCH46
MDC @ Hwy 46 558MDCH46
MDC @7th Std. Rd. 551MDC7SR 1/26/2014 No Sample FGL
MDC @7th Std. Rd. 551MDC7SR 2/25/2014 VI 1440517-003 FGL 12.9 8.33 0.4
MDC @7th Std. Rd. 551MDC7SR 3/29/2014 No Sample FGL
MDC @7th Std. Rd. 551MDC7SR 4/29/2014 VI 1441228-003 FGL 16.8 1500 1060 0.136
MDC @7th Std. Rd. 551MDC7SR 5/28/2014 VI 1441689-003 FGL 4 14.2 1860 1280 0.091
MDC @7th Std. Rd. 551MDC7SR 6/26/2014 VI 1442225-003 FGL 14.3 1740 1210
MDC @7th Std. Rd. 558MDC7SR 7/29/2014 VI 1442713-003 FGL 16.2 1690 1170 8.5 0.02
MDC @7th Std. Rd. 558MDC7SR 8/27/2014 A4H2307-01 BSK 2.77 15 1400 940 0.031
MDC @7th Std. Rd. 551MDC7SR 9/24/2014 No Sample
MDC @7th Std. Rd. 558MDC7SR
MDC @7th Std. Rd. 551MDC7SR
MDC @7th Std. Rd. 551MDC7SR
MDC @7th Std. Rd. 551MDC7SR

*Sediment Samples Only
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Main Drain Water Quality Exceedances

Testing Molybdenu Dissolved | Chlorpyrifo Ceriodaphn
Sample Location Sample Date Lab ID Lab Flows (CFS) Arsenic Boron m Selenium Conductivity TDS pH Oxygen s Diuron Fecal Coliform ia Bioassy
ug/L ug/L ug/L ug/L umhos/cm mg/L mg/L ug/L ug/L MPN/100ml | % Survival
10 5 700 450 6.5-8.3 >5 0.015 2 400 (235) <50%
MDC @ Hwy 46 558MDCH46 1/30/2013 VI 1340195-001 FGL 1 14.2 16.5 1720 1160 0.12
MDC @ Hwy 46 558MDCH46 2/27/2013 VI 1340430-001 FGL 2 15.8 944 20.6 2070 1310 8.50
MDC @ Hwy 46 558MDCH46 3/26/2013 VI 1340633-001 FGL 0 12.2 2350 57.1 4290 2750 8.50
MDC @ Hwy 46 558MDCH46 4/30/2013 VI 1340972-001 FGL 4 24.8 1300 22.6 2520 1580 0.28 0
MDC @ Hwy 46 558MDCH46 5/28/2013 No Sample FGL 0
MDC @ Hwy 46 558MDCH46 6/25/2013 No Sample FGL 0
MDC @ Hwy 46 558MDCH46 7/23/2013 V1 1342432-001 FGL 0 13.6 12.6 977 599
MDC @ Hwy 46 558MDCH46 8/28/2013 VI 1343129-001 FGL 0
MDC @ Hwy 46 558MDCH46 9/30/2013 No Sample FGL 0
MDC @ Hwy 46 558MDCH46 10/15/2013 | VI 1344094-001* FGL
MDC @ Hwy 46 558MDCH46 10/25/2013 No Sample FGL 0
MDC @ Hwy 46 558MDCH46 11/20/2013 No Sample FGL 0
MDC @ Hwy 46 558MDCH46 12/20/2013 No Sample FGL 0
MDC @7th Std. Rd. 551MDC7SR 1/30/2013 VI 1340195-003 FGL 15.1 14.0 1450 1040 0.11 30
MDC @7th Std. Rd. 551MDC7SR 2/27/2013 VI 1340430-003 FGL 14.9 17.2 1570 1060 3000
MDC @7th Std. Rd. 551MDC7SR 3/26/2013 No Sample FGL
MDC @7th Std. Rd. 551MDC7SR 4/30/2013 VI 1340972-003 FGL 17.6 10.0 1050 690 0.59 0
MDC @7th Std. Rd. 551MDC7SR 5/28/2013 VI 1341423-003 FGL 12.8 12.8 1500 1070 0.23 0
MDC @7th Std. Rd. 551MDC7SR 6/25/2013 V1 1341975:-003 FGL 2 14.4 10.7 1140 714
MDC @7th Std. Rd. 551MDC7SR 7/23/2013 V1 1342432-003 FGL 23 14 12.2 1094
MDC @7th Std. Rd. 551MDC7SR 8/28/2013 VI 1343129-003 FGL 12 912 590
MDC @7th Std. Rd. 551MDC7SR 9/30/2013 No Sample FGL 0
MDC @7th Std. Rd. 558MDC7SR 10/15/2013 | VI 1344094-003* FGL
MDC @7th Std. Rd. 551MDC7SR 10/25/2013 No Sample FGL 0
MDC @7th Std. Rd. 551MDC7SR 11/20/2013 No Sample FGL 0
MDC @7th Std. Rd. 551MDC7SR 12/20/2013 No Sample FGL 0

*Sediment Samples Only
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Main Drain Water Quality Exceedances

Table: 2012 Exceedance Summary

Testing  Measured Flows Dissolved Fecal
Sample Location Sample Date Lab ID Lab (CFS) Arsenic Boron Molybdenum Selenium Conductivity ~ TDS pH Oxygen  Conductivity Chlorpyrifos Diuron Coliform
*Water Delivery ug/L  ug/L ug/L ug/L umhos/cm  mg/L mg/L umhos/cm ug/L ug/L MPN/100ml
10 5 700 450 6.5-8.3 >5 700 0.015 2 400 (235) WQ Limit
MDC Hwy 46 1/25/2012 VI 1240155-001 FGL 9 16.1 | 1080 16.7 1.64 2070 1290 7.47 3.03 2075 ND 1.5 130
MDC 7th Standard 1/25/2012 VI 1240155-003 FGL 14.7 | 576 10.5 0.692 1350 895 7.88 8.52 1348 ND 04 3000
MDC Hwy 46 2/28/2012 VI 1240408-001 FGL 3 17.2 | 793 22.4 1.76 2020 1220 8.99 11.94 1870 ND 13 300
MDC 7th Standard 2/28/2012 VI 1240408-003 FGL 14.1 | 583 11.7 0.871 1670 1040 8.25 9.79 1551 ND ND 50000
MDC Hwy 46 3/28/2012 VI 1240634-001 FGL <1 14 504 13.1 5.76 1280 814 9.09 14.68 1200 0.026 8.2 230
MDC 7th Standard 3/28/2012 VI 1240634-003 FGL 12.7 | 436 14.1 6.35 1100 677 9.06 14.39 1204 0.12 0.31 24000
MDC @ Hwy 46 558MDCH46 4/25/2012 5
MDC @ Hwy 46 558MDCH46 5/23/2012 [VI11241050-001 FGL 8 26.0 1060 (19.7 2130 1340
MDC @ Hwy 46 558MDCH46 6/27/2012 [V11241341-001 FGL 27 11.2 872 482 230
MDC @ Hwy 46 558MDCH46 7/31/2012 [V11241662-001 FGL 7 12.3 4.13 700
MDC @ Hwy 46 558MDCH46 8/30/2012 (VI 1242091-001 FGL 8 12.8 11.3 983 573
MDC @ Hwy 46 558MDCH46 9/27/2012 (VI11242302-001 FGL 2 115 1870 |[34.8 3240 2020 4.10 300
MDC @ Hwy 46 558MDCH46 10/30/2012 |VI 1242644-001 FGL 7 9.33 30
MDC @ Hwy 46 558MDCH46 11/27/2012 |VI 1242889-001 FGL 6 8.34 70
MDC @ Hwy 46 558MDCH46 12/26/2012 |VI1243179-001 FGL 3 30
MDC @7th Std. Rd. 551MDC7SR 4/25/2012 0.49
MDC @7th Std. Rd. 551MDC7SR 5/23/2012 FGL 14.9 912 |13.1 2110 1370 0.27
MDC @7th Std. Rd. 551MDC7SR 6/27/2012 |V11241341-003 FGL 11.6 745 130
MDC @7th Std. Rd. 551MDC7SR 7/31/2012 |V11241662-003 FGL 1300
MDC @7th Std. Rd. 551MDC7SR 8/30/2012 (V11242091-003 FGL 12.3
MDC @7th Std. Rd. 551MDC7SR 9/27/2012 (V11242302-003 FGL 14.6 1080 713 2200
MDC @7th Std. Rd. 551MDC7SR 10/30/2012 |VI 1242644-003 FGL 11.7 908 574 230

Source: Buena Vista Water Storage District
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Table: 2011 Summary

Main Drain Water Quality Exceedances

Testing Measured Ammonia Ceriodaphnia
Sample Location Sample Date Sample ID Lab Flows (CFS) Arsenic Boron Molybdenum Conductivity ~ TDS  Nitrogen pH  Temp Conductivity Chlorpyrifos  Dimethoate Bioassy Fecal Coliform
ug/L ug/L ug/L umhos/cm mg/L  mg/L C umhos/cm ug/L ug/L % Survival MPN/100ml
10 700 10 700 450 15 6.5-8.3 700 0.015 1 <50% 400 waQ Limits
1 MDC Hwy 46 1/27/2011 |VI11140171-001| FGL 0 377 218 ND 8.79 | 114 371 30
2 MDC Hwy 46 2/24/2011 |VI11140422-001| FGL 18 584 366 | 0.402 7.95 [13.2 579 1300
3 MDC Hwy 46 3/30/2011 |VI1140701-001( FGL 0 25.4 702 41.3 1500 929 | 0.298 793 | 171 1486 0.053 ND 100 30
4 MDC Hwy 46 4/25/2011 |VI1140858-001| FGL 25 11.3 148 6.13 259 140 | 0.407 8.1 |20.8 238 0.072 ND 100 220
5 MDC Hwy 46 5/31/2011 |VI1141154-001( FGL 44 4.15 112 2.25 332 198 | 0.065 8.13 [17.6 337 ND ND 100
6 MDC Hwy 46 6/29/2011 |VI11141396-001| FGL 24 7.88 115 5.62 271 169 0.099 7.61 |[22.6 269 ND ND 100 30
7 MDC Hwy 46 7/28/2011 |VI1141676-001| FGL 11 13.4 166 6.32 406 258 | 0.283 7.39 | 25.8 432 0.32 1.3 45 500
8 MDC Hwy 46 8/31/2011 |VI11142103-001| FGL 47 13.3 213 6.4 527 325 0.03 7.73 | 26.7 545 0.53 ND 0 900
9 MDC Hwy 46 9/29/2011 (VI1142374-001| FGL 30 7.45 226 4.68 587 362 ND 7.44 |(24.1 597 0.16 ND 100 80
10 MDC Hwy 46 12/28/2011 | VI1143237-003| FGL 14 11.9 371 11.7 946 552 0.062 8.15 | 6.2 1080 ND ND 100 170
11 MDC 7th Standard 1/27/2011 |VI1140171-003| FGL 1990 1260( 0.066 7.94 [12.1 1982 140
12 MDC 7th Standard 2/24/2011 |VI1140422-003( FGL 431 266 | 0.547 8.02 [11.5 431 17000
13 MDC 7th Standard 3/30/2011 |VI11140422-003| FGL
14 MDC 7th Standard 4/25/2011 |VI11140858-003| FGL 11 121 5.41 223 134 | 0.575 7.72 | 22.4 221 0.13 ND 100 3000
15 MDC 7th Standard 5/31/2011 |VI11141154-003| FGL 11.6 123 8.21 243 157 | 0.163 7.55 | 20.5 244 0.058 ND 100
16 MDC 7th Standard 6/29/2011 |VI1141396-003( FGL 18.1 114 7.51 188 167 0.07 7.39 |[22.7 190.3 ND ND 95 5000
17 MDC 7th Standard 7/28/2011 |VI11141676-003| FGL 11.6 134 4.64 398 247 1.9 7.56 | 28.5 396 0.29 ND 35 8000
18 MDC 7th Standard 8/31/2011 (VI1142103-003| FGL 11.9 184 5.02 502 308 ND 7.68 | 26.6 499 1.4 ND 0 2200
19 MDC 7th Standard 9/29/2011 |V11142374-003| FGL 13.5 1130 23.8 2170 1370 ND 8.21 | 26.2 2041 0.51 ND 100 500
20 MDC 7th Standard 12/28/2011 | VI11143237-001| FGL 5.47 92.7 2.87 391 217 ND 8.02 | 6.3 362 ND ND 100 50

Source: Buena Vista Water Storage District
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IV. Agricultural Management Practices Evaluation

There are typically two types of management practices in the BVC. There is a style of growing for
the old, traditional row crops, cotton, alfalfa, and grains. There is a different style of operation
for the newer permanent crops within the BVC. Because of the way this farm land was developed
in the late 1800’s, it does not follow methods which would be standard today, or even 50 years
ago. Similarly most of the BVWSD delivery facilities are the same or similar to what was built in
the 1880’s when pumping of water was non-existent.

IV.1 Current Management Practices

Surface water is delivered to fields by unlined canals. These canals typically divert water to the
fields by gravity flow. Row crops are typically irrigated by flood or furrow irrigation. Almost none
of the individual farms have tailwater sumps to gather field run-off, rather it flows to the Main
Drain Canal through a series of small unlined drains. Historically these drain waters have been
used for irrigation by growers in the northern areas where groundwater is bad. Historically water
was free, and so growers had little incentive to reclaim this tailwater if free surface water was
available. In part due to new state laws, the BVWSD now charges for water and sells its reclaimed
water at a reduced price and at half a normal allotment. Hopefully this will still be enough
incentive to reclaim the tailwater in very wet years. Typically the supply canals would operate 90
days a year, and the drains only when actual irrigation occurs, but the collector drains like the
Main Drain Canal might flow 10 months a year.

The permanent crops that are being installed are all on a drip or fan-jet irrigation system. They
have abandoned their drain connections, and if no upstream users, the actual drains. These
systems typically have a reservoir which is fed either by gravity flow still, or by a booster pump.
There are no off farm drains in the supplemental area of the BVC or the MSA.

Occasionally a vegetable crop is grown using sprinklers, and tomatoes are grown with a drip tape.
However, these systems are typically operated from irrigation wells, as their fields are not set-up
for using canal water in this delivery system.

IV.2 Future Management Practice Implementation

Irrigated agricultural operations are a potential contributor where conditions make groundwater
more vulnerable to impacts from irrigated agricultural activities The BVWSD is in the process of
changing its delivery method in the northern half of the BSA. It will install a pipeline delivery
system in 2015. It is expected that all of the traditional delivery canals will no longer be used from
2016 going forward in the northern portion of the BVWSD. This change is for many reasons. Not
using unlined canals in the area of perched and shallow groundwater, should help lower the
perched water table, which would increase yields. The irrigation season for permanent crops is
much longer than the traditional row crops, and the losses from the unlined canals would
consume more than the available BYWSD water supply. It is uneconomical to fill unlined canals
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for just one user. Although there will continue to be a reduction of drain water, the Main Drain
Canal will likely continue to deliver reclaimed water in the north. Its flow volumes however, will
continue to diminish, both due to fewer drains, as well as more reclaimed water users in the
southern portion of the BSA.

As the Northern Area Pipeline is finally becoming a reality, after over 6 years of consideration,
the growers in the south are now taking up the cue. Although no formal planning has begun, it is
expected that pipelines will soon follow in the south. In the south however, the major canals will
continue to be operated as recharge basins. With their depth and spacing they will continue to
be effective means of percolating recharge water. Since no planning has started it must be
presumed some unlined canals will still supply the various piping systems. As these changes
occur, monitoring plans may be be adjusted.

Regardless of the supply system, the Main Drain Canal will likely continue to operate as a District
wide tailwater system. If the BVWSD can accomplish its goals of keeping the water within its
boundaries the ebb and flow of the Main Drain Canal and its tributaries may actually mimic the
historical river flows, although at a much reduced flow. This may be helpful for native plants and
animals. The movement of the water might keep this water aerated more than 50 tailwater
sumps.

It is also expected that fields will continue to be developed into permanent crops. This will
continue to reduce the use of drains. Despite the fairly high quantity of water supply available to
the BVWSD, it is expected that some farm land will always be devoted to seasonal row crops.

IV.3 Farm Practices Which are a Potential Contributor to Making Groundwater More Vulnerable
to Impacts

The lands of the BVC are fairly consistent throughout the entire coalition, even the lands of the
MSA, which is 15 miles away from the southern end of the BSA. That is because both areas were
former swamplands formed by the Kern River. All of the surface soils are primarily clays, with just
the type and thickness being the difference. So discussions about farm management practices
are fairly universal for the BVC lands.

The surface soil is a fairly impermeable clay, see Figure 8. This is the type of soil which typically
does not make the groundwater more vulnerable.

The permanent crops are irrigated with the drip or similar style irrigation, which also does not
make the groundwater more likely to be compromised by irrigated agriculture. However most of
the drip systems have reservoirs, and in some areas, primarily in the southern portion of the BVC,
these reservoirs penetrate through the clay layer and into the sands, where they could impact
the groundwater. However, most of the reservoirs are lined, primarily with clay, not concrete or
a plastic liner. This, if installed and maintained properly should keep these reservoirs from
impacting the groundwater, and potentially having negative impacts.
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The flood and furrow irrigation are the type of irrigating practices which could cause impact to
groundwater. If the soil is ripped deep enough the water could percolate through the otherwise
impermeable clays. There is no deep ripping for the typical row crops, mostly discing. The
avoidance of deep ripping in the areas of flood and furrow irrigation limits the risk associated
with the excess water needed to flood or furrow irrigate.

In addition to soil and irrigation system the type of crop is the third and last leg of the stool when
determining if farm conditions are more likely to contribute to groundwater degradation. The
seven primary crops in the BVC will be considered: cotton, alfalfa, grains, tomatoes, pistachios,
pomegranates, and dried-on-the-vine-raisins. Factors to be considered are rooting depth,
nitrogen recommendation, ratio of N in crop top/nitrogen recommended, fraction of crop top
removed with the harvested portion.

Many processes have been used to consider these type solutions, often referred to as a Nitrogen
Hazard Index. Using the method approved for use by the Central Coast Regional Water Quality
Control Board for compliance the following table covering over 90% of the BVC crops can be used.

Table 2
Nitrogen Hazard Index
CCRWQCB IRLP Annual Compliance Form

Crop Soil Irrigation TOTAL
grapes 1] 2 1 2
pistachio, pomegranate 2| 2 1 4
tomatoes 3| 2 1 6
alfalfa 1| 2 4 8
cotton, wheat 2| 2 4 16

Total is the sum of the three factors.

In this system any number 19 or lower is a low probability of risk to cause negative impact to
the ground water. It should also be noted that this was using the general soil type for the region
Buttonwillow. Other methods would rate the soil like this, all clay as a 1, but the permanent
crops have 2 added to their soil for deep ripping. This would give results as shown in Table 3.
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Table 3
Nitrogen Hazard Index
Methods Proposed by Land 1Q

Crop Soil Irrigation TOTAL
grapes 1] 3 1 3
pistachio, pomegranate 2| 3 1 6
tomatoes 3] 1 1 3
alfalfa 1| 1 4 4
cotton, wheat 2| 1 4 8

Total is the sum of the three factors.

This ranking gives extremely low values for the land of the BVC. Using either system, one can see
that that agricultural practices in the BVC are not presumed to lead to impacts to the
groundwater from irrigation practices. The highest scoring crop, cotton is on the decline in the
BVC, similar to all of the Southern San Joaquin Valley. Cotton acreage in the BVC in 2008 was
13,354 acres. In 2014 it was down to 9,455 acres. It is not believed that this number was reduced
significantly due to the drought. The trend is towards crops which are even less likely to impact
the groundwater. There are over 1,000 more acres each being planted to dried-on-the-vine
raisins and pistachios in 2014. That is close to another 5% conversion this year.
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V. Designation of High and Low Vulnerability Areas

Two areas will be currently designated as high vulnerability. There are readings of irrigation wells
exceeding the mcl for NO3 along the eastern border of the BVC, beginning at State Highway 58
and Wasco Way adjacent to the Eastside Canal and traveling southeast along the canal, as shown
on Figure 11. There are four sections, shown in Figure 13 that will be designated high
vulnerability. These sections are 24. T29S, R23E, and 19, 20 and 29 of T29S, R24E. Adjacent
sections to the north, west, and south all have readings which do not have exceedances. This
area is fairly close to the domestic wells of the DAC of Buttonwillow as shown on Figure 7.

The second area of the BVC which will be designated as high vulnerability is the land north of
Lerdo Highway, with a north limit at I-5. These are the portions of sections 2, 3, 4, 5, 8, 9, 10, 11
T28S, R22E, which are in the BVC. Also in this zone are the following partial sections 16, 17, 18,
20, 21, 28, 29, 32, 33 all of T27S, R22E. This area has been designated as high vulnerability. This
choice was made due to high nitrate readings in 1990, shallow groundwater, both perched and
non-perched, and inflows of natural groundwater, especially with high TDS into the area. This
area includes the spot on the map which is Spicer City, which barely exists anymore. There is a
store, four homes, but also a juicing and bottling plant. All are served from the same domestic
well which requires significant treatment by reverse osmosis to be used in the juicing operation,
as well as for the homes.

The lands which have exceedances of TDS due to native groundwater may need to be a part of a
Basin Amendment Process to exclude the water from the Irrigated Lands Regulatory Program.
The exceedances do not appear to be caused by, or negatively impacted by agriculture.
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VI. Prioritizations

The Order gives a list of items which can be used to help prioritize the areas for carrying out the
Order, including conducting monitoring programs and carrying out required studies.

These items include:

1. ldentified exceedances of water quality objectives for which agriculture is the cause, or a
contributing source; or

2. The proximity of the high vulnerability area to areas contributing recharge to urban and
rural communities where groundwater serves as a significant source of water.

These are just two from the list of seven to give guidance on prioritizing, yet they are enough to
make this a high priority area for the steps of monitoring and management practices evaluation
from the MPEP. These wells are very close to both the recharge facility of the Eastside Canal
(directly adjacent) as well as close to the community wells. The wells showing high nitrates are
BVWSD owned wells and should be able to be managed in a manner to allow for detailed
monitoring and follow-up management.

The community of Spicer City and the surrounding high vulnerability areas are not a high priority.
It is unlikely that the native groundwater there will ever be suitable for municipal use. As shown
on Figure 5 and Figure 9, Spicer City was on the “poor quality” side of the line in 1920, before
agriculture was making significant impacts to groundwater. Since any municipal use will always
require treatment, this area would be the lowest priority for conducting monitoring programs
and carrying out required studies. Additionally, in the data gathered in 1990 by the DWR, two
locations in this area designated high vulnerability actually had readings of TDS of 3850 and 6050,
which would classify this groundwater as not having a beneficial use at that time.

All other areas of the BVC will be classified as low vulnerability.
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