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GROUNDWATER CONDITIONS IN THE CITY OF
SELMA GENERAL PLAN UPDATE 2035 AREA
INTRODUCTION

Quad Knopf (2008) is preparing an Initial Study for the City
of Selma General Plan Update for 2035. As part of this study, Ken-
neth D. Schmidt and Associates (KDSA} prepared this hydrogeologic
evaluation of the plan area. The west boundary of the plan area is
Armgtrong Avenue. The north boundary of the area is Manning Avenue
on the west and South Avenue on the east. The east boundary of the
area is Bethel Avenue. The south boundary of the area is near
Caruthers Avenue for the area west of Highway 99 and Mountain View
Avenue farther east. Urban development is predominant in the area
bounded by Dinuba Avenue on the north, Leonard Avenue on the west,
Saginaw Avenue on the south, and Dockery Avénue on the east. Agri-
cultural lands are predominant in the rest of the plan update area.
Water for the City has been pumped from wells owned and operated by
the California Wat;r Service Co. (CWS8). Water for irrigation is
provided by the Consgolidated Irrigation District (CID) from the

Kings River and by pumpage from private irrigation wells.

EXISTING CONDITIONS

Subgurface Geclogic Conditions

Page and LeBlanc (1969) described general groundwater condi-
tions in the Fresno area, which includes Selma. Highly permeable

alluvial deposits are present, and these are tapped by numerous
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water supply wells in the area. Prior to the 1980's, private
domestic, city, and irrigation wells tapped depogits within the
uppermost 350 feet of the alluvium, which is termed the Quaternary
Older Alluvium. Somewhat finer-grained deposits are usually pre-
sent below a depth of about 350 feet, and these are termed the
Tertiary-Quaternary continental deposits. Starting in the 1980's,
deeper CWS Selma wells began to be drilled, due to water quality
problems with the shallow groundwater. These newer wells tap
strata below a depth of 340 feet and above a depth of 650 feet.

As part of this evaluation, two subsurface gecologic sections
were developed (Figure 1). The first (Section A-A’) extends from
the northwest to the southeast, generally along Highway 99 (Figure
2). This section extends from a deep City of Fowler well near Par-
lier Avenue, to the southeast through three deep City wells, to a
deep test well and deep supply well that are south of Mountain View
Avenue. This section is oriented perpendicular to the inferred dip
of the alluvial deposits, and thus the layers of deposits appear to
be relatively flat. The color of the deposits above a depth of
about 600 to 700 feet along this section is indicated to primarily
be brown. 8Sand and gravel layers are common, and many clay layers
are discontinuous along this section. One fairly continuous clay
layer averages about 80 feet deep beneath the part of the section
north of Nebraska Avenue. Another fairly continuocus clay layer

averages about 180 feet deep in the same area. A third fairly lat-
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5
erally extensive fine-grained layer is at an average depth of about
300 feet along most of this section. This deep layer is indicated
to be important in terms of groundwater quality, which is described
in a later part of this report.

Cross Section B-B’ (Figure 3) extends from near Fowler and
Mountain View Avenue, to the northeast through two deep CWS wells,
thence further north-northeast through a moderately deep water sys-
tem well, to near Parlier Avenue, east of McCall Avenue. This sec-
tion isg oriented along the inferred dip of the alluvial deposits,
and the layers slightly dip to the southwest. Coarse-grained
strata are also predominant above a depth of about 350 feet along
this section. Apparently continuocus clay layers are present at
average depths of about 60 feet, 200 feet, and about 350 feet along
most of the section. The deepest of these isg indicéted to be
important in terms of groundwater quality. Fine-grained strata
appear to be predominant below a depth of about 400 feet along this
section. However, enough interbedded sand layers are also present
that highly productive wells tapping only deep strata can be

developed.

California Water Service Co. Selma Wells

Figure 1 shows the locations of CWS Selma wells. Of these
wells, 05-03 has been on standby and 12-01 is being rehabilitated.

Table 1 provides construction data for these wells. Wells drilled
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8
prior to 1976 were constructed by the cable-tool method, have non-
perforated casings, and are open-bottomed. Wells drilled since
1976 were constructed by the reverse rotary method and are gravel
packed. CWS Selma wells drilled prior to 1983 ranged from about
210 to 380 feet in depth. Five wellg have been constructed since
1983, and these range in cased depth from 560 to 675 feet. These

wells have annular seals ranging from 300 to 350 feet in depth.

Other Supply Wells

Most private domestic wells in the area are legs than 200 feet
deep and most irrigation wells are less than 300 feet deep. Some
of the deepest private domestic and irrigation wells in the area
range from about 300 to 400 feet in depth. Other relatively deep
wells are in the City of Fowler, and for other water sgystem or

school wells. These wells range from about 410 to 620 feet deep.

Water Levels
Water levels in eight wells in orxr near the study area have
been regularly measured since 1946. Table 2 provides water-level
data for January 11, 2006. The water levéls ranged from 46 to 60
feet deep on January 11, 2006 and were shallowest in two wells
(T158/R22E-32N1 and 33R1) in and east of the City. The deepest
water levels on January 11, 2006 were in two wells along Fowler

Avenue to the west (T15S/R21E-27D1 and T16S/R21E-15D1). Figure 4
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11
shows water-level elevations and the direction of groundwater flow
for January 11, 2006. The highest water-level elevation was at
Well T158/R21E-33R1, east of the City, and the lowest was at Well
T16S/R21E-15D1, to the southwest near Mountain View and Fowler
Avenues. The direction of groundwater flow was generally to the
southwest, and the influence of CID pond recharge was apparent, due
to the curvature of the contours in the vicinity of these.

Water-level hydrographs were prepared for these eight wells
and are provided in Appendix A. Figure 5 shows a water-level
hydrograph for Well T158/R22E-32N1, which is located near Floral
and McCall Avenues. Since 1950, depth to water in this well has
ranged from about 20 to 55 feet. The shallowest water levels (less
than 30 feet deep) were in the 1940's and 1950's, 1865-71, 1973-74,
1980-87, and 1998-99. The deepest water levels (greater than 45
feet) were in 1977-78, 1991-95, and in 2005-06. Water levels in
wellg in the Selma vicinity rise and £fall, largely depending on
Kings River water deliveries to the CID., Since 1960, there has
been an overall decline in the water levels in Well 32Nl averaging
about 0.2 foot per year. Except for two wells near the west boun-
dary of the plan area (T15S/R21E-27D1 and T168/R21E-15D1), water-
levels in the other wells in the plan area with long-term records
have fallen an average_of 0.3 foot per year since 1960. Water lev-
els in Well 27D1 and 15D1 have fallen an average of 0.5 to 0.6 foot

per vear since 1%60. There have been greater water-level declines
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13
in the area west and southwest of the plan area than farther east.
There are a number of CID recharge ponds in the Selma area, and
these have been used to recharge the groundwater, along with
seepage from canals and deep percolation of applied canal water.

According to Summers Engineering (2007), the average rate of water-

level decline in the CID has been about 0.5 foot per vear.

Well Production

Records of the California Department of Health Services (DOHS)
indicate that operational pumping rates for most of the cable-tool
drilled CWS Selma wells have ranged from about 500 to 800 gpm. For

the deeper gravel packed wells, operational pumping rates have

usually ranged from about 700 to 1,300 gpm.

Pumpage

CWS records indicate that the total Selma water system pump-

age in 2008 was about 7,100 acre-feet. This was for a total of

5,999 active connections serving a population of about 24,000 resi-

dents.

There are several industries in the City of Selma that have
their own wells for water supply. The annual pumpage from these is

estimated to be about 500 acre-feet per year.

Recharge

Summers Engineering, Inc. {(2002) described water supplies in
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the CID. The two main canals are the Fowler Switch Canal, which
passes through the plan area near the northwest corner of the City,
and the Centerville and Kingsburg (C&K) Canal, which passes through
the east and south parts of the City. Canal water deliveries
normally begin in April and end in mid-August. The CID conducts
recharge to the groundwater by seepage from the canals and dedi-
cated recharge basins. There ig typically basin recharge when
there are excess flows or flood releases in the Kings River. Plate
D-1 of Summers Engineering shows locations of recharge ponds near
Selma, and these are shown in Figure 4. Summers Engineering (2007)
indicated that pond deliveries in the CID averaged about 31,000
acre-feet per year over the period of record. There is an esti-
mated 20,000 acre-feet per year of canal seepage and pond deliv-
eries during the irrigation season. In addition, Summers Engineer-
ing (2007) estimated that deep percolation losses from water ap-

plied to irrigated fields in the CID were about 30 percent.

Wastewater Flows

Data from the Selma-Kingsburg-Fowler County Sanitation Dis-
trict (SKFCSD) indicate a wastewater flow from Selma of about 3,000
acre-feet in 2008. The effluent is sent to a series of ponds south
of Conejo Avenue, and most of it percolates (about 2,700 acre-feet

per year from Selma) to the groundwater, while the remainder evap-

orates.




15

Groundwater Overdraft
Based on the water-level hydrographs for the eight wells in
the 2035 plan area with long-term records, the average rate of
water-level decline since 1960 has been about 0.35 foot per year.
Using an estimated average specific yield of 0.15 for the shallow
déposits, the amount of groundwater overdraft in the 2035 plan area

has averaged about 800 acre-feet per year gsince 1960.

Groundwater Quality

In general, the quality of groundwater in most of the plan
area has been suitable for public supply, except for DBCP and ura-
nium in the shallow groundwater at some locations. Since 1983, new
CWE Selma wells have been drilled to depths of at least 600 feet
and the shallow groundwater sealed off. Other new water system

wells have also been constructed in a similar manner.

Inorganic Constituents

Table 3 shows the results of analyses for selected constitu-
ents for water samples collected from shallower CWS Selma wells
during 2007-08. Total dissolved solids (TDS) concentrations ranged
from 136 to 260 mg/l. The lowest TDS concentrations (175 mg/l or
less) were in water from Wells No. 05-03, 07-01, 11-01, and 14-01.
The first three of these wells were near the C&K Canal, and the
other wag near the Walnut Ditch. The waters from this group of

wells were of the calcium or calcium-sodium bicarbonate type, and
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pH values ranged from 8.0 to 8.3. Nitrate concentrations in water
from these wells ranged from 8 to 29 mg/l, below the MCL of 45
mg/1l. The lowest nitrate concentrations (15 mg or less) were from
the wells with the lowest TDS concentrations. Conceantrations of
iron, manganese, and arsenic in water from these were well below
the regpective MCL3.

Table 4 shows the results of analyses for inorganic constitu-
entg in water samples collected from deeper CWS Selma wells during
2007-08. TDS concentrations ranged from 62 to 132 mg/l. Watexr
from three of these wells (No. 17-02, 19-01, and 20-01) were less
than 70 mg/l. The waters were of the sodium or calcium-sodium bi-
carbonate type and pH values ranged from 8.3 to 8.9. Nitrate con-
centrations in water from these wells ranged from less than 1 to 11
ng/l. Concentrations of iron and manganese were well below the
respective MCLs. Arsenic concentrations ranged from about 2 to 5

ppb, below the MCL of 10 ppb.

Radiological Constituents

Table 3 indicates that alpha activities in water from the
shallower CWS Selma wells ranged from about 3 to 9 picocuries per
liter in 2007-08, below the MCL of 15 picocuries per liter. The
highest alpha activities were generally in wells with the shal-
lowest perforations. Table 4 indicates that alpha activities in

water from all of the deeper CWS Selma wells were less than 3 pico-
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curies per liter.

Trace Organics

DBCP was applied in some irrigated lands in the eastern San
Joaquin Valley to control nematodies, particularly for vineyards on
sandy soils, until it was banned in 1977. CSUF (199%94) evaluated
the digtribution of DBCP in the Kings Basgin, which includes the
project site. High DBCP concentrations in groundwater usually
coincide with sandy topsoils, coarse-grained under-lying alluvium,
and vineyards. DBCP in the groundwater has been found to be pri-
marily above a depth of about 250 feet in the Selma area. Tables
3 and 4 also show DBCP concentrations in water from CWS Selma wells
in 2007-08. CWS Selma Well No. 15-01 is now inactive, due to DBCP
contamination. DBCP was detected in water from four of the shal-
lower CWS Selma wells at concentrations ranging from 0.05 to 0.15
ppb, below the MCL of 0.2 ppb. Wgter from CWS Well 14-01 is
treated for DBCP removal. CWS Selma cable-tool wells that draw
water from below a depth of about 290 feet appear to normally have
had no detectable DBCP concentrations in the pumped water. DBCP
concentrations in water from three deeper CWS Selma wells were non-
detectable (Table 4). Water from the other three of the deeper
wells had DBCP concentrations ranging from 0.02 to 0.0% ppb, below

the MCL.
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Summary
The quality of groundwater below a depth of about 300 feet and
above a depth of about 700 feet beneath the City of Selma plan area
appears to be excellent for public supply. Shallower groundwater

is generally of suitable quality for irrigation use.

Exigting Water Budget
Urban

CDOHS records indicate that pumpage from CWS Selma wells was

about 7,100 acre feet in 2008, or an average of about 3.0 acre-feet

per acre per year for the 2,500 acres in the City limits. There is

an additional estimated pumpage of 500 acre-feet per year from sev-
eral industries in the City of Selma. Information from the SKFCSD
indicates a dry weather wastewater influent amount from the City of

Selma of 2,600 acre-feet in 2008. The estimated outdoor water use

in the City was thus about 4,500 acre-feet per year. Assuming an

average irrigation efficiency of 60 percent in the urban area, the

congumptive use of applied water in the urban area would be about

2,700 acre-feet per year, or about 1.1 acre-foot per acre per year.

Information on SKFCSD effluent ponds evaporation and percola-
tion is submitted by the SKFCSD tc the Regional Water Quality Con-
trol Board on an annual bagis. Of the City of Selma contribution
to wastewater effluent from the SKFCSD WWTF, an estimated 200 acre-

feet per year (rounded} has been lost to pond evaporation, when the
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ponds have been allowed to gradually plug. Thus the total con-

sumptive use for the City of Selma was about 2,900 acre-feet per

year, or about 1.2 acre-foot per acre per year. In 2009 the perco-

lation ponds were deep ripped, and after this was completed, the
pond water surface area decreased from about 110 acres to 15 acres
(Ben Munoz, person communication). Thus infiltration rates from
the ponds can be increased and evaporation rates decreased in the

future by periodic maintenance. Recharge of storm water in the

City hasn’t been exactly determined, but is estimated to be less

than 1,000 acre-feet per year.

Rural

Summers Engineering (2007) summarized canal water deliveries
in the CID. The CID delivers an average of 239,000 acre-feet per
year of water to 95,000 acres in the CID. Assuming that two-thirds
of the 9,900 irrigated acres in the plan area were provided canal
water by the CID (based on the District-wide average), the canal
water delivery to the plan area would average 15,000 acre-feet per
vear. According to Summers Engineering (2007), the CID recharges
an average of about 51,000 acre-feet per year in recharge ponds and
canals in the District. An estimated 500 acres of these ponds are

in the 2035 plan area. The estimated recharge from the ponds and

canals in the plan area averages about 20,000 acre-feet per year.

Aerial photos were reviewed for the 2035 plan area. The part




23
of this area east of Locan Avenue was covered by a photc for August
20, 2004, and the part of the area to the west was covered by a
photo of March 30, 2007. The plan area encompasses about 15,200
acres of land. Of the land, a total of about 9,900 acres was irri-
gated, 3,100 acres were urban, 500 acres were recharge basins, and
1,700 acres were idle land, agricultural residences, and ancillary
land in the rural area.

Based on a review of these aerial photos, there were about
8,040 acres of vineyards, 1,540 acres of deciduous orchards, and
400 acres of other irrigated crope in the 2035 plan area (based on
the November 2008 preferred alternative map). Using California
Department of Water Resources Bulletin 113-3 values for evapotrans-
piration of applied water by crops, the consumptive use of applied
water in the 2035 plan area was 21,000 acre-feet per year. The
average consumptive use in the rural area was thus 2.1 acre-feet
per acre per year, or about twice the estimated urban consumptive
use {(including evaporation of the City’s share of sewage effluent
from SKFCSD ponds). Using an estimated irrigation efficiency of 60
percent, the applied water requirement for irrigation in the plan
area would be about 35,000 acre-feet per year. If an average of
15,000 acre-feet per vear of irrigation water has been delivered in
this area from canals, then the groundwater pumpage for irrigation
in this area has averaged about 20,000 acre-feet per year.

In the CID as a whole, canal water deliveries (for irrigatiom
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and recharge) have been less than the crop consumptive use and the
grdundwater outflow to the west. Thisg ig demonstrated by the his-
tory of water-level declines shown by water~level hydrographs for
numerocus wells in the District. The larger water-level declines
aren’t associated with urban areas, rather they are associated with
pumpage for agricultural irrigation, both in and west of the CID.
Average rates of water-level decline in the City of Selma plan area
have been much less than the reported average decline in the CID.

The best estimate of groundwater overdraft for the 2035 plan
area is to multiply the average water-level decline times the spe-

cific yield of the Quaternary older alluvium. Davisz, Lofgren, and

Mack (1964) indicate that the average specific yield of deposits in

the King’s River groundwater storage unit above a depth of 200 feet

was 13 percent. This storage unit includes the City of Selma.

Based on the experience of Ken Schmidt, this value was increased

slightly, to 15%, for use in this evaluation. Using an average

water-level decline in the 2035 plan area of about 0.35 foot per
year since 1960, and a specific yield of about 0.15 for the shallow
deposits, the average annual groundwater overdraft in the plan area

has been about 800 acre-feet per year.

IMPACTS OF DEVELOPMENT OF PLAN AREA ON GROUNDWATER
Based on the November 2008 preferred alternative 2035 plan

area, about 14,700 acres of land would be urban (excludes CID
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canals and recharge ponds). California Water Service (2006) esti-
mated the water requirement for year 2030 would be about 27,600
acre-feet per vyear. This was based on the City’s established

growth rate at that time. If groundwater pumpage alone is used to

supply the urban demand for the 2035 planning area, the increased

pumpage would be about 7,000 acre-feet per year compared to exist-

ing conditions. There would be an estimated urban consumptive use

of about 18,000 acre-feet per year under full development of the

2035 plan area. This would be about 10,000 acre-feet per year less

than the estimated present congsumptive use in the plan area. The

amount of wastewater generated in the plan area would be about

13,000 acre feet per year. If all of this was exported out of the

plan area, there would be an average water deficit of about 19,000

acre-feet per year in the plan area. If the canal water formerly

used for irrigation in the 2035 plan area (15,000 acre-feet per

year) were used or recharged in the 2035 plan area under full

development, then the deficit would be only about 4,000 acre-feet

per year. The use or recharge of part of the 10,000 acre-feet of

additional wastewater created in the plan area could eliminate this

deficit.
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WATER~LEVEL HYDROGRAPHS
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3 March 2009

Mr. Phi Desatoff, General Manager
. Consolidated Irrigation District
2255 Chandler Street
Selma CA 93662

RE: COOPERATIVE AGREEMENT

Dear Mr. Desatoff;

The City of Selma is very aware of the water needs of its citizens and the fact that we are having
a water “crisis” within the Central Valley. The City of Selma has also been a participant with the
other cities in the development of the New Cooperative Agreement to address the concerns of
Consolidated Irrigation District,

At our meeting on February 19 between representative of your Board, yourself, Don and Jerry
Farhney, Cliff Tutelian, Mayor Dennis Lujan, Councilmember Ken Grey and myself we decided
that what the District needed was a response to the proposed New Cooperative Agreement. We
were told that what you wanted or needed was a timeline when the City of Selma would address
the concerns presented by Consolidated Irrigation District. It was stated that with this in place
that Consolidated Irrigation District would approve an agreement with the Farhney — Tutelian
project west of the present Wal-Mart on Floral Avenue. We told you that we would be dealing
with the Cooperative Agreement at our 2 March 2009 City Council meeting and would have a

response.

Since the February 15® meeting the City of Selma held a meeting with our staff, the staff of
California Water Service, Inc., Mayor Lujan and Councilmember Grey to discuss the proposed
Cooperative Agreement and our response to Consolidated Irrigation District.

We had server concerns about the proposed Cooperative Agreement including issues of
accountability and that the farmers are seemly not a part of this agreement. Also the question that
our water is not pumped from the same aquifer as farmers, but that California Water Services
wells are much deeper. There is a question that the first aquifer may not be drinkable as there is
going to be run off from the use of pesticides.
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It was decided that there are two major issues: - Water Recharge and Storm Water. At our
February 19" meeting we made several decisions that will be recommended to the Selma City

Council:

First, as California Water Service is a private company that provides water to our residents and
businesses it was determined that they would respond to you regarding technical water issues
such as cost per acre foot. The City of Selma is not in a position to tell California Water
Services what it should pay for water therefore California Water Services will work directly with

Consolidated Irrigation District.

" Second, Regarding Storm Water. The City of Selma has a four phased plan that over a 3-
Syear period to remove the City of Selma’s use of Consolidated Irrigation District canals and
ponds. Presently we do have a NPDES General Permit and this Storm Water Plan does fit with

that plan.

Phase 1 — Immediately the City of Selma will adjust its master storm water management plan,
From this point on any project coming on line will not discharge storm water into the canals or
property of the Consolidated Irrigation District.

Phase 2 - Waters that are presently being directed to Rockwell Pond will be diverted away from
that location via new pipe and discharged into a city owned pond west of Highland Avenue. We
are making application for funds from the United States Stimulus Package and anticipate this to
be a two year project. Additionally, we should note that the City of Selma does have a pond at
Shafter Park where water does settle before being pumped into Consolidated Irrigation District’s

Rockwell Pond.

Phase 3 — Land that is north of Dinuba Avenue that uses Young Pond would be diverted into the
City’s Storm Water System. This is in year three.

Phase 4 — Presently the City of Selma has several lift stations that takes water from the older part
of the City of Selma and pumps into the canal that is along Orange Avenue. The City of Selma
working through grants and the U.S. Stimulus Package will place a parallel storm water pipe that
will extend south and discharge into a city owned storm water basin. This will be completed in

years 3-5 of the plan.

Third, Water Recharge. It is the City of Selma’s position that it will develop a program
whereby the City will be responsible for its own water recharge and will be pursuing with
Consolidated Irrigation District a method for the conveyance of water to our recharge basins.
This is much like what Fresno Irrigation District is now doing with the cities of Fresno and
Clovis. This means that we are looking at the establishment of policy of not removing annexed
property from Consolidated Irrigation District, but retaining the water rights. This water from
the annual water runs will then be placed into the recharged basins. Additionally, the City of
Selma understands from meetings with Consolidated Irrigation District that there is additional
water that can be purchased. Though we understand that all the rights of the Kings River have
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been allocated we will be working with water consultants, as well as California Water Services,
to find additionally water that we can be then purchased for the area in which we have retained

water rights.

Additionally, we will be working with a water consultant to determine what the impact has been |
of the natural water flow or water shed for the area that encompasses the City of Selma by the
development of the irrigation canal system.

The third decision is anticipated to take effect immediately with any new proposed project. The
City of Selma therefore would enter into negotiations with Consolidated Irrigation District
+ regarding a cost for the conveyance of water when new projects are approved.

It is the understanding of the City of Selma that Consolidated rrigation District wanted to
maintain the water rights as property was annexed to the City. It is our belief that if we had
retain the water rights and developed recharge basins, per the cities of Fresno and Clovis,
assuming only 75% had water rights through the District that we would have had 476 acres
funded for direct water recharge for municipal water use.

It is our belief that these decisions can all be completed within the 5-years identified in the plan.
We have already begun the plan addressing with local, state and federal representatives the
funding of these projects and feel confident that we will receive the support of local, state and

federal legislators,

We feel that the City of Selma and Consolidated Irrigation District have had excellent working
relationships in the past and we look forward to continue that relationship in the future,

Sincerely,

D-B Heusser
City Manager




