Cleath-Harris Geologists, Inc.

71 Zaca Lane, Suite 140
San Luis Obispo, CA 93401

(805) 543-1413

May 29, 2015

Mark Crisp

P.C. Inc.

P.0.Box 2116
Nipomo, CA 93444

SUBJECT: Groundwafer Development Assessment for Proposed Subdivision
(Greenview Estates), San Luis Obispo, California.

Dear Mr. Crisp

Cleath-Harris Geologists (CHG) has completed an assessment of the water supply sources and
potential water level impacts on the local aquifer from the proposed Greenview Estates subdivision
on parcel 047-181-001 (Figure 1). A 72-hour pumping test was conducted on Greenview Estates
Well 1 to simulate long-term pumping of the well. It is proposed that 36 lots be developed in the
subdivision ranging in size from 10,036 square feet (ft*) to 73,153 f®. The lots would be situated on
36.86-acre parcel with 19.32 acres designated as open space. A layout of the subdivision can be seen’
in the Greenview Estates Tentative Subdivision Map Figure 2.

Hydrogeology

Geologic reconnaissance of the Greenview Estates was performed by CHG on November 15, 2012 as
part of the well sighting efforts (Figure 3). The geologic map by Hall (1973) indicates the Squire and
Edna members of the Pismo Formation are present in the property vicinity, but the Squire member is
the only unit which crops out on the property (Figure 3). The Squire member is a massive, light
brown, fine to coarse grained sandstone with occasional gravel. The underlying Edna member is a
fine grained arkosic sandstone with a silty matrix. A bedding plane attitude on the property was
measured at a strike of 95 degrees from north and dip 40 degrees to the southwest. Throughout the
mapped region, strike measurements generally trend northwest-southeast with dips ranging from 40
~ to 18 degrees southwest. This indicates aquifers beneath the property deepen to the southwest. The
dips gradually become less steep to the southwest of the property and reverse direction in the
southern region of the mapped area. Several formation attitudes were measured near Appy Way and
Saddle Road dipping 30 to 40 degrees to the northeast. This indicates the presence of a synclinal
structure trending in the northwest-southeast direction with Greenview Estates on the north limb of
the fold. A geologic cross section in Figure 4 illustrates the sub-surface fold and dips of the
hydrogeologic units.

- The extent of the aquifer from which Well 1 draws its water from is limited to the south by the limb
of the fold structure (Figure 4). This structure does likely allow a limited amount of flow in and out
of the basin. This assumption is based on the pumping test conducted on Well 1 where hydrologic
connectivity across the dipping hydrogeologic units was observed at Well C and D. Arroyo Grande
Creek and alluvial valley is located approximately 2,500 feet to the east of Well 1 and flows




year-round at the Cacchetti Road stream gage. This is likely a source of recharge to the Pismo
Formation aquifers and has shown evidence to limit drawdown in pumping tests on adjacent
properties. Outcrops of silty fine to medium grained sand were exposed in Arroyo Grande Creek
Valley near the intersection of Huasna Road and Lopez Drive. These are not the coarse sand beds
which comprise the highest producing aquifers within the Pismo Formation but they do provide
pathways for to the aquifers tapped by Well 1. The limit of local groundwater aquifer to the north of
Geenview Estates is created by the aquifer becoming unsaturated due to the dip of the formation.
The geologic map in Figure 3 shows a fault to the northeast of Greenview Estates. Water levels on
either side of the fault are at similar elevations and pumping interference is also felt across the
geologic structure. Therefore, the fault is not believed to create a complete flow boundary within the
aquifer units.

Wells and Historic Water Levels

There is currently one existing well (Well 1) on the Greenview Estates property which was
completed January 17, 2013 by Filipponi and Thompson Drilling Inc. It was completed with five-
inch diameter PVC casing to a depth of 460 feet below ground surface and the screened interval is
from 200 to 460 feet below ground surface. The well completion report and geophysical log for Well
1 can be seen in Appendix A. Seven off-site wells were used to help investigate the hydrogeology
and impacts of pumping in the region. Available well information for these wells can be seen in
Table 1. Four of these wells were used to monitor drawdown during the pumping test on Well 1
(Wells A, B, C and D).

Well 1 was completed to a depth of 460 feet below ground surface and wells A, B, C and D were not
completed greater than 380 feet below ground surface (Table 1). The screened intervals of these
wells are all believed to produce water from the same aquifer, which consists of interbedded layers of
fine to coarse sand, silt and clay of the Pismo Formation. The cross section in Figure 4 illustrates
select well depths and screened intervals within the Pismo Formation. Despite the interbedding of
these sediments, these wells all have similar water levels and the pumping test at Well 1 has shown
some interconnection between aquifers tapped by these wells. Slightly lower ground water
elevations in the south suggest a southerly ground water flow direction. '

Several historic ground water levels going back as far as 1985 were provided by the owners of Wells
A and G (Figure 5). Figure 5 also shows annual precipitation by water year from 1984 through 2013.
In comparing water levels taken in the spring of their respective year, a regional ground water decline
of 0.15 feet per year was calculated. This is a relatively small decline and because of the large gaps
in the data, it is hard to know how extended periods of drought or rain affect this trend.
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Water Use

Greenview Estates proposes to develop 36 lots ranging in size from 10,036 f® to 73,153 ft® on the
existing parcel. To estimate potential water use on the property, water demand factors from the 2012
City of Arroyo Grande Water System Master Plan and 2012 Wastewater System Master Plan were
applied to the 36 lots. Eighteen lots fell into single family low density (555 gallons per day per
dwelling (gpd/du)) and eighteen lots fell in to single family low-medium density (580 gpd/du) based
on their square footage. From these factors, it is estimated that total water use for all single dwelling
lots would be 23 acre feet per year (afy) (Table 2).

In San Luis Obispo County, any lot exceed 6,000 square feet (ft%) makes it eligible to contain a
secondary dwelling. All proposed lots in the Greeview Estates development exceed 6,000 ft’ so this
potential added water use must be assessed. Buildout sewer flow factors from the Arroyo Grande
Wastewater System Master Plan indicate 46 percent of the total water use on each lot is for indoor
use. An additional ten percent was added to account for water consumption bring the total indoor use
per dwelling to 56 percent of the total water consumption. The remaining 44 percent of the water is
for outdoor use. The single family demand was therefore increased by 56 percent, bringing total
water use for two dwellings per lot up to 36 afy (866 gpd/du for low density and 905 gpd/du for low-
medium density). A list containing the estimated water use factors is available in Table 2.

This estimated water use was also similar to documented water use at the nearby Canyon Crest
Mutual Benefit Water Company (CCMBWC), where the average water use for the last 10 years was
approximately 425 gpd per lot which is approximately 25 percent less than the data provided by the
City of Arroyo Grande. This includes lots containing secondary dwellings. In comparison with the
CCMBWC, the estimated water use for Greenview Estates (Table 2) can be considered a
conservative approach to assessing future water use.

Table 2
Water Use Factors

Single Dwelling | Two Dwellings

per Lot per Lot
Number of Low-Medium
Density Lots 18 18
Number of Low Density Lots 18 18
Low Density Water Use

555 866

(gpd/du)
Low -Medium Density Water
Use (gpd/du) 580 905
Total Gallons per Day 20430 31871
Total Acre Feet per Year 23 36

*gpd/du (gallons per day per dwelling unit)
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Pumping Test

A 72-hour pumping test was conducted on Greenview Estates Well 1 from March 19 through 22,
2015. A water level transducer was installed in Well 1 and was set to record water levels at one
minute intervals. A totalizer was used to calculate and maintain a constant flow. Water levels in four
off-site wells (Well A, Well B, Well C and Well D) were measured at least three times daily during
the pumping test to assess water level interference between the wells.

The static water level at Well 1 was 233.54 feet depth on March 19, 2015 prior to the start of the
pumping test. Water level measurements were recorded for the first two hours of the pumping test
and recovery. Periodic spot checks measurements were recorded throughout the remainder of the
pumping and recovery until a final manual water level of 233.85 was taken on March 24, indicating a
complete recovery. A transducer was installed in Well 1 and took measurements once every minute
for the entire pumping test and approximately the first 21 hours of the recovery. Well 1 water level
data from the pumping test is available in Appendix A. The drawdown and recovery curve for Well
1 can be seen in Figures 6 and 7. The average pumping rate at Well 1 was 41 gallons per minute
which resulted in a total drawdown of 85.69 feet at the end of the 72-hour pumping test.

There is a noted reduction in the rate of drawdown approximately 1,500 minutes into the pumping
test which can be seen in 6. This could be evidence of an equilibrium being reached with a recharge
source. A similar drawdown pattern during a 72-hour pumping test has been observed at Well G,
which is completed in the same formation as Well 1.

At least one static water level measurement was taken at wells, A, B and D prior to the start of the
Well 1 pumping test and the highest static water level near the start of the pumping test was treated
as pre-pumping static (Appendix B). The first measurement at Well C was taken approximately 2.5
hours after the start of the pumping test and the highest static water level occurred at 458 minutes
into the test. Based on static water level measurements after the end of pumping test, and
considering the distance from the pumping well, the second measurement of Well C was deemed a
representative static water level. All water level measurements from the off-site monitored wells are
available in Appendix B. The pumping schedule for Well A was adjusted to minimize impacts to
monitoring efforts during the pumping test. Water levels in the other monitored wells were
occasionally affected by short duration pumping events which were taken into account during the
pumping test analysis. Plots of Well A, B, C and D water levels are available in Appendix B.

To calculate the transmissivity and storage coefficient, water levels from the monitored wells were
used in the distance-drawdown equations. Using the distance drawdown method calculates the
aquifer parameters between the pumping well and the monitored wells which is crucial when
estimating the affects of future pumping in a basin. Table 3 shown below lists the data from
monitoring wells used to create the distance-drawdown plot in Figure 8 Transmissivity was
calculated to be 3,732 gallons per day per foot and the storage coefficient was 0.0033, which
indicates this aquifer is semi-confined. A test time of 4,250 minutes was used in calculating the
storage coefficient. '

4 | May 29, 2015




Table 3
Monitored Well Data Used in Distance Drawdown Plot

Distance Static Water | Time From Water level
Well | FromWell 1 Level Start of Test* | attime "X" | Drawdown
feet feet minutes feet feet
Well A 330 276.73 4320 280.45 3.72
Well B 351 292.27 4245 294.01 1.74
Well C 837 _ 205.10 4220 205.77 0.67
Well D 910 203.00 4210 203.18 0.18

* ATime of 4250 minutes was used to calculate storage coefficient (S)

Well Interference

The monitored wells are documented to experience water level interference from existing offsite
wells. The amount of interference varies from well to well and does not appear to be affecting their
ability to supplying sufficient water to their respective home(s). The lowest measured water levels
documented during this study indicate that the two nearest wells to Well 1 (Well, A and B) could
experience approximately 45 feet of total drawdown from existing adjacent wells and pumping the
subject well. This would leave approximately 60 feet (Well A) and 30 feet (Well B) of water column
remaining in the wells during maximum interference. These domestic wells typically have a short
pumping duration water levels would recover to static conditions once pumping ceases. Pumping
from Well 1 and resultant water level interference would be added to these drawdown's.

The water levels measured during the pumping test at Well 1 showed drawdown in the nearby offsite
Wells A, B, C and D as discussed in the Pumping Test section of this report. Water level data from
distance-drawdown plot of the monitored wells was used to calculate the transmissivity (3,732
gpd/ft) and storage coefficient (0.0033) of the aquifer. These aquifer parameters were used to project
future water level drawdown in adjacent wells by using the well interference calculations seen in
Appendix C. The methodology assumes water level declines will expands radially from the pumping
well and no recharge occurs over the course of one year.

The well interference calculations were completed for both the 36 single dwelling lots (23 afy) and
36 two dwelling lots (36 afy). Estimated well interference at select distances for each lot
development scenario can be seen in Table 4. Well interference after one year of pumping for the 36
single dwelling lots is estimated to create 3.2 feet of water level interference at Well A, which is the
nearest well (350 feet away). Pumping for 36 two dwelling lots is estimated to create 4.9 feet of
water level interference at Well A.
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During times of drought, these interference calculations from Table 4 may be representative of
expected water level declines over the course of one year but, since they do not incorporate recharge,
the actual water level decline could be less. Possible sources of recharge for the Pismo Formation
aquifers include water from the Arroyo Grande Creek alluvium, ephemeral flow in Corbett Canyon
and surface infiltration (precipitation, ifrigation, septic leachate, ect.). While the water level decline
in the subject aquifers of approximately 0.15 feet per year is not a significant rate of decline, it
appears that current sources of recharge have not been offsetting the water produced from the aquifer
over the last 25 years.

Within the area defined by the limits the project's water supply aquifer of and Corbett Canyon
(Figure 1), approximately 75 homes are likely being supplied water from the Pismo Formation
aquifers. The addition of 36 homes would increase the number of houses in this area by nearly 50
percent. The subsequent increased water used by these homes would add to the current water
production from the Pismo Formation aquifer.

Table 4
Estimated Well Interference Due to One Year of Pumping
Greenview Estates Well 1

Estimated One Year Water Level
Interference (feet)

Distance from Greenview

36 Single 36 Two
Estates Well 1 (feet) Dwelling Lots | Dwelling Lots
36a
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Summary and Conclusions

The aquifers beneath the proposed Greenview Estates development are within the Squire Member of
the Pismo Formation and their extent is limited by the geologic structure. The aquifers crop out to
the north of Well G and become unsaturated, while an anticline in the south likely creates a reduced
zone of permeability. From the available historic water level data an average water level decline of
0.15 feet per year has occurred since 1990. More detailed water level data could be required to make
accurate predictions of impacts. The amount of recharge to the aquifer from Arroyo Grande Creek
has not been quantified but is expected to provide recharge to the Pismo Formatlon aquifers based on
the outcrop of the aquifers at the surface.

The water use for the 36 proposed lots is estimated to range from 23 afy (single dwelling per lot) to
36 afy (two dwellings per lot). These water use numbers were derived from the City of Arroyo
Grande Water Master Plan and are deemed a conservative estimate for water use. An adjacent water
company which has similar lot sizes uses approximately 25 percent less water than estimated for the
proposed Greenview Estates development. Water use at Greenview Estates could meet this lower
level of water use under water conservation requirements incorporated into CC&R's for the
development.

The 72-hour pumping test conducted on the Greenview Estates Well 1 indicates there is water level
interference on adjacent wells within the local aquifer. Using water levels from the monitored wells
a distance drawdown plot was created to calculate the aquifer transmissivity (3,732 gpd/ft) and
storage coefficient (0.0033). Applying these aquifer parameters to interference calculations indicates
water level interference after one year of pumping at Well 1 a total of 23 acre feet (36 single dwelling
lots) would cause 3.2 feet of interference in the nearest wells, Wells A and B. If 36 acre feet are
pumped in one year (36 two dwelling lots), water level interference of 4.9 feet could occur in Wells
A and B.

Please feel free to contact our office with any further questions.
Sincerely,
CLEATH-HARRIS GEOLOGISTS INC.

Timothy S. Cleath, PG, CHG, CEG
Principal Hydrogeologist
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Bryce D. Pfeifle, Geologist
Staff Geologist

Brryce O, /%%é&/
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