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GEOHYDROLOGIC EVALUATION OF MAXIMUM PERENNIAL YIELD
TAPO CANYON TRIBUTARY SUBAREA
VENTURA COUNTY, CALIFORNIA

1.0 EXECUTIVE SUMMARY

This report presents the methodology, analysis, and findings of an evaluation of the maximum
perennial yield of the ground water basin within the Tapo Canyon area of the Santa Susana
Mountains immediately north of Simi Valley, California. Evaluation of the maximum perennial
yield was conducted in order to assess potential future increase of ground water production from

the area. The scope of the evaluation included:

. Data collection and review,

. Delineation of the drainage area encompassing Tapo Canyon,

« ldentification of the limits of the ground water basin,

- Analysis of historical geohydrological data,

. Estimation of the maximum perennial yield of the ground water basin using multiple
methods,

. lIdentification of potential future well sites, and

« Preparation of this report.

Previous estimates of the perennial yield of the Tapo Canyon area ranged from 1,005 to
1,445 acre-ft/yr. For this investigation, the historical data was supplemented with more recent
ground water levels and pumping data for Wells Nos. 31 and 32 operated by County Waterworks
District No. 8 (District), to refine the previous perennial yield estimates as a basis for future

ground water resource planning.

Tapo Canyon and its associated drainages are tributary to the Calleguas Creek Watershed of
southern Ventura County, California. The immediate watershed that encompasses Tapo Canyon

is referred to in this report as the Tapo Canyon Tributary Subarea (also referred to as the Study

GEOSCIENCE Support Services, Inc. RBF Consulting
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Area). The topography of the Study Area is hilly with ground surface elevations ranging from
more than 3,000 ft above mean sea level (amsl) to approximately 1,100 ft amsl. The climate of
the Study Area is considered Mediterranean and receives an average of 17.3 inches of

precipitation annually.

The geology of the Tapo Canyon Tributary Subarea is characterized by Tertiary marine and
nonmarine sedimentary rocks that have been folded and faulted by tectonic activity. The area is
positioned along the axis of the northwest-southeast trending Happy Camp Syncline located in
between the inactive Santa Susana Thrust Fault and Simi Fault Zone. The Happy Camp Syncline
is significant for this investigation because the formations closest to the center of the syncline
(Saugus and Pico) form the Tapo Canyon Ground Water Basin. The ground water basin is an
8 square mile elongated area trending east-west that is bound on the north by the Santa Susana

Fault and on the south by the impermeable Monterey Shale.

Data from pumping tests and ongoing production yields from the existing wells in the Study
Area indicate that the permeability of the aquifer system in the Tapo Canyon Ground Water
Basin is relatively high. Wells constructed in the area are capable of pumping as much as
3,000 gallons per minute and aquifer transmissivity has been estimated to range from 60,000 to
100,000 gallons per day per ft.

Ground water has been produced from the Tapo Canyon Ground Water Basin since the early
1900s. Ground water production data are available from 1920 to the present with a gap in data
between 1972 and 1993. Ground water production from the basin averaged approximately
1,340 acre-ft/yr between 1928 and 1947. Production increased between 1947 and 1967 to an
annual average of 1,800 acre-ft/yr and then declined again in the early 1970s. Current annual
production by the District and the Gillibrand mining operation (the only two current ground
water producers in the Study Area) is approximately 1,130 acre-ft/yr (average of 2001 to 2005
pumping).

Two independent methods were used to assess the maximum perennial yield of the Tapo Canyon

GEOSCIENCE Support Services, Inc. RBF Consulting
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Tributary Subarea. Each method represents an independent approach, thereby resulting in a
cross check on the final perennial yield estimate. The methods considered during the assessment

of maximum perennial yield were:

. Ground Water Level and Production Analysis
Watershed Model

The ground water level and production analysis considers total production and its effect on
ground water elevations over multiple climatic cycles. The watershed model takes into account

long-term inflow, outflow and change in ground water storage.

Based on the analyses presented in this report, the following have been concluded regarding the

maximum perennial yield of the Tapo Canyon Tributary Subarea:

« The Study Area for this investigation includes the Tapo Canyon Tributary Subarea,
which encompasses the total 11,356-acre drainage catchment, and the Tapo Canyon
Ground Water Basin, which is a smaller area of the drainage catchment (5,129 acres) and
represents the primary ground water aquifer system of the Study Area.

« The estimated maximum perennial yield of the Tapo Canyon Ground Water Basin based
on historical ground water level and production data and taking into consideration
precipitation trends is approximately 1,350 acre-ft/yr. This estimate is approximately
18 percent of precipitation (average of 17.3 inches) that falls on the ground water basin

on an average annual basis.

. The average annual ground water recharge within the total 11,356 acre Tapo Canyon
Tributary Subarea is estimated to be 2,177 acre-ft/yr, based on watershed model results. This
rate of recharge is approximately 13 percent of average annual precipitation for the subarea.

« The perennial yield value of 1,350 acre-ft/yr is considered a better estimate of the

GEOSCIENCE Support Services, Inc. RBF Consulting
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maximum perennial yield of the Study Area because the ground water recharge estimate
from the watershed model includes portions of the Study Area that are not economically

viable for ground water production.

« The current combined average annual ground water production from the District’s Wells
Nos. 31 and 32 and Gillibrand Well No. 2 (1,130 acre-ft/yr) is below the long-term

maximum perennial yield (1,350 acre-ft/yr) estimated for the Study Area.

. Based on recent Southern California Edison pumping test data (January 2005), Well 31 is
capable of a pumping rate of 1,500 gpm and Well 32 is capable of 1,050 gpm. At these
pumping rates, the existing wells are capable of producing up to 2,500 acre-ft/yr
(assuming 60 percent utilization), which is well in excess of the estimated maximum

perennial yield.

Although the existing wells within the basin are capable of fully utilizing the maximum perennial
yield, if additional wells are desired, it is recommended to construct them in areas that
correspond to the central axis of the Happy Camp Syncline. Suggested well sites include upper
Tapo Canyon north of former Well No. 12 and Iron Trough Canyon between the District’s Well
No. 32 and Gillibrand Well No. 2. Tripas Canyon may also yield potential well sites although

test drilling is recommended in this area to verify the nature and thickness of the aquifer system.

GEOSCIENCE Support Services, Inc. RBF Consulting
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2.0 INTRODUCTION

Tapo Canyon is a tributary drainage within the Santa Susana Mountains immediately north of
Simi Valley, California (see Figure 1). The ground water resources of the area have been
utilized for municipal supply and gravel mining operations for more than 50 years. Currently,
both the Ventura County Waterworks District No. 8 (District) and the P.W. Gillibrand Mining
Corporation produce ground water from the area. However, the District is considering
expanding the current ground water production if the available long-term water supply from the
area supports it. As no recent evaluations of the ground water resources in the area have been
conducted, this report presents an analysis of available ground water supplies to the Tapo

Canyon area.

2.1 Purpose and Scope

The purpose of this report is to summarize the methodology, analysis, and findings of an
evaluation of the maximum perennial yield of the ground water basin within the Tapo Canyon
Study Area. Further, the report provides recommendations regarding the placement of future

ground water production wells. The scope of this evaluation included:

. Data collection and review,

. Delineation of the drainage area encompassing Tapo Canyon,

« ldentification of the limits of the ground water basin,

« Analysis of historical geohydrological data,

. Estimation of the maximum perennial yield of the ground water basin using multiple
methods,

. Identification of potential future well sites, and

« Preparation of this report.

GEOSCIENCE Support Services, Inc. RBF Consulting
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2.2 Project Location

Tapo Canyon is located within the northeastern portion of the Calleguas Creek Watershed in
southern Ventura County, California (see Figure 1). The Calleguas Creek Watershed
encompasses approximately 341 square miles, extending from the Los Angeles-Ventura County
line on the east to the Pacific Ocean on the west. The Santa Susana Mountains form the northern
boundary of the watershed and the Simi Hills and Santa Monica Mountains form the southern

boundary.

The Study Area for this evaluation is the drainage area that encompasses Tapo Canyon, which is
shown on Figures 1 and 2 and referred to in this report as the Tapo Canyon Tributary Subarea.
This Study Area, which covers approximately 18 square miles, is located within the Santa

Susana Mountains north of Simi Valley.

2.3 Previous Investigations

The earliest study reporting on the perennial yield of the aquifer within the Study Area was
California Department of Water Resources (CDWR) Bulletin 75 (CDWR, 1959), which
estimated it to be approximately 1,200 acre-ft/yr. Since that time, three reports have been
prepared with estimates of perennial yield for the Tapo Canyon area:

« Killingsworth, 1964: 1,400 acre-ft/yr
. Boyle Engineering, 1972: 1,005 acre-ft/yr
« Johnson, 1980: 1,445 acre-ft/yr

GEOSCIENCE Support Services, Inc. RBF Consulting
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2.4 Sources of Data

Data used to evaluate the maximum perennial yield of the Study Area for this investigation was
obtained from multiple sources, including both public agencies and private companies. Specific
types of data compiled for the study included driller’s logs, ground water production data,
ground water level data, precipitation and evaporation data, pumping test data and ground water
quality data. The data analysis task involved tabulating and summarizing information from
documented, public and private files, as well as personal communications with local and state
agencies. Much of the well production and ground water level data was provided by the District.
Precipitation data was provided by the Ventura County Water Protection District. Key reports

consulted for the analysis and in the preparation of this report included:

. Tapo Dam and Reservoir Hydrology Report, Boyle (1972)

« Groundwater Elevations in the Vicinity of CUP-1367, CZS Corporation, Tapo Canyon,
Johnson (1980)

. Geologic Map of the Santa Susana Quadrangle, Ventura and Los Angeles Counties,
California, 1:24,000, Dibblee (1992a)

. Geologic Map of the Simi Quadrangle, Ventura County, California, 1:24,000,
Dibblee (1992b)

. Evaluation of Total Dissolved Solids, West Coast Environmental and Engineering
(WCEE, 2003).

« Hydraulic Modeling of the Calleguas Creek Watershed with the U.S. EPA Hydrologic
Simulation Program — FORTRAN (HSPF), Aqua Terra (2005).

A complete list of references cited in this report is provided in Section 9.
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3.0 DESCRIPTION OF THE STUDY AREA

3.1 Physiography and Topography

The Study Area is located within the Transverse Ranges geomorphic province of southern
California. This province is characterized by east-west trending mountain ranges separated by
similarly trending alluvial valleys (Norris and Webb, 1990). The major drainage systems (e.g.
the Arroyo Simi River) trend in an east-west direction parallel to the mountains, receiving runoff
from tributary drainages in the surrounding highlands. The Tapo Canyon Tributary Subarea (the

Study Area) is located on the south slope of the Santa Susana Mountains.

The topography of the Study Area is hilly with moderate relief. Ground surface elevations range
from more than 3,000 ft above mean sea level (amsl) along the northern ridge to approximately
1,100 ft amsl where the Tapo Canyon drainage empties into Simi Valley. The hill slopes within
and surrounding the Study Area are rugged and moderately steep (as much as 75 degrees)
(Cilweck and Hitchingham, 1970). The canyon has two major tributaries, Tripas Canyon (9.27
square miles to its junction with Tapo Canyon) and Gillibrand Canyon (4.90 square miles)
(Boyle, 1972). Minor tributaries include Iron Trough and Windmill Canyons. All tributaries
drain into Tapo Creek, which flows out of the Study Area into Simi Valley (see Figure 2).

3.2 Climate

The climate of the Study Area is considered Mediterranean (dry summer subtropical), which is
characterized by warm dry summers and mild wet winters (Ritter, 2006). The average high and
low temperatures in January are 68 and 40 degrees Fahrenheit, respectively. The average high

and low temperatures in August are 96 and 58 degrees Fahrenheit, respectively.

GEOSCIENCE Support Services, Inc. RBF Consulting
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3.2.1 Precipitation

Historical precipitation records are available from three precipitation stations within or
immediately adjacent to the Study Area: Santa Susana 4NNE (which includes Stations 196,
196a and 196b), Station 242, and Station 62 (see Figure 2 for precipitation station locations).
Historical annual precipitation between 1928 and 2004 based on records from Stations 62 and
Santa Susana 4NNE is shown on Figure 3. Average annual precipitation, based on these data is
17.3 inches per year. Precipitation extremes range from 6.24 inches in 2002 to 52.16 inches in
1983 (see Table 1). Precipitation cycles can be observed from the cumulative departure from
mean precipitation line on Figure 3. The data show cyclical precipitation trends between 1928
and 2004:

1928-1935: 9-year dry period;
1936-1944: 8-year wet period;
1945-1965: 21-year dry period,;
1966-1969: 4-year wet period;
1970-1977: 8-year dry period;
1978-1986: a 9-year wet period,;
1987-1991: a 5-year dry period;
1992-1998: a 7-year wet period; and
1999-2004: a 6-year dry period.

© © N o gk~ w DR

Although the duration of most precipitation cycles typically ranges from 4 to 9 years, a notable
exception is the 21-year dry period between 1945 and 1965. Although a drought of this
magnitude has not been observed in the Study Area since that time, it shows that they can occur

and should be considered for future water resource planning.
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3.2.2 Evaporation

Evaporation rates for the Study Area were based on pan evaporation records from the Fillmore
Fish Hatchery, located approximately 7 miles northwest of the Study Area (see Figure 1). This
station, located at an elevation of 465 ft amsl, is the closest station to the Study Area with
historical pan evaporation records (Aqua Terra, 2005). Based on monthly pan evaporation
measurements collected between 1971 and 2004, the mean monthly evaporation rate ranges from

3.20 to 7.64 inches, with an average annual evaporation rate of 60.35 inches.

3.3 Existing Water Purveyors and Wells

Locations of historical and existing wells in the Study Area are shown on Figure 4. Ground
water has been pumped from the study area from as early as 1915 (Boyle, 1972). Wells were
constructed in Tripas, Iron Trough and Upper Tapo Canyons by the Tapo Mutual Water
Company, who operated the wells until the 1960s. The Rosa Water Company also operated a
well in Gillibrand Canyon (Well No. 33) although the period of operation for this well is
unknown. Prior to 1960, ground water pumped from the Study Area was used primarily for
irrigation and domestic water supply. Ventura County Waterworks District 14 (which later
became District 8 Simi Valley) took over operation of the Tapo Mutual Water Company wells in
the late 1960s (Boyle, 1972). Presently, the District and the P.W. Gillibrand Co. gravel mining

operation are the only ground water producers within the Study Area.

Review of available well logs, previous investigations and personal communications with local
agencies has identified a total of 38 ground water production wells that have been constructed
within the Study Area within the past century (see Figure 4). Currently, the District produces
ground water from two wells (Nos. 31 and 32) within the Study Area. The P.W. Gillibrand
Company currently operates one production well (Gillibrand Well No. 2) for on-site mining

GEOSCIENCE Support Services, Inc. RBF Consulting
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processes. In addition, a monitoring well (MW4a)* is maintained on site to monitor the quality
of percolated water from recycling/settling ponds. All other wells that have been drilled are
assumed to have been destroyed or abandoned. A summary of well completion data is provided

in Table 2. Driller’s logs for selected wells are provided in Appendix A.

3.4 Ground Water Production

Annual ground water production in the Tapo Canyon Watershed from 1920 through 1971 ranged
from approximately 920 acre-ft (1941) to 2,629 acre-ft (1966) with an average of 1,500 acre-ft
per year (see Figure 5 and Table 3). Although ground water production data is not available for
the period between 1972 to 1993, Johnson (1980) reported that irrigation for agriculture declined
significantly during the 1970s and was replaced by water production for gravel mining
operations and municipal supply. If the ground water production demand during this time period
was similar to that observed in 1994 (270 acre-ft; see Figure 5), it would represent a significant
decrease in overall ground water production from the basin from that observed between 1920 and
1971.

At the present time, the District operates Well Nos. 31 and 32 at approximately 1,500 and
1,050 gallons per minute (gpm), respectively. Between 1994 and 1999, combined annual ground
water production from these wells averaged 131 acre-ft/yr. Since year 2000, the average annual

ground water production from Well Nos. 31 and 32 has been approximately 1,050 acre-ft/yr.

Production data for the Gillibrand Well No. 2 were not available. However, personal
communication with representatives of the P.W. Gillibrand Co. indicates that Well No. 2
produces ground water at the instantaneous rate of 500 gpm but is used to replace water lost to
evaporation and percolation in their wash water ponds. As such, the well is not likely operated
on a full-time basis. Assuming Well No. 2 is operated 4 hrs per day at 500 gpm, this would

! Other monitoring wells associated with the Gillibrand Mining Operation may exist (i.e. MWs 1 through 3).

However, they could not be located based on available data.

GEOSCIENCE Support Services, Inc. RBF Consulting
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amount to approximately 130 acre-ft/yr. It should be emphasized, however, that this estimate is
based on general assumptions and not actual data.

Using the above information and assumption, the average annual ground water production from

the Study Area between 2001 and 2005 was approximately 1,180 acre-ft/yr.

GEOSCIENCE Support Services, Inc. RBF Consulting
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4.0 GEOLOGY

4.1 Regional Geology

The Tapo Canyon Tributary Subarea is located within the Santa Susana Mountains of the
Transverse Ranges geomorphic province of Southern California. This province is characterized
by west-trending valleys and ridges, reflecting a parallel series of anticlines (elevated ridges),
synclines (valleys) bounded by faults (CDMG, 1997). In the vicinity of the Study Area, the
Santa Susana Mountains consist of marine and nonmarine sedimentary rocks ranging in age from
early Tertiary (65 million years before present) to Pleistocene (10,000 years before present).

The Santa Susana Mountains and surrounding topography have been shaped by the tectonic
history of the area. Prominent faults include the Oak Ridge, San Cayetano, Santa Susanna, and
Simi faults, all of which are reverse faults that have accounted for much, if not all, of the uplift in
these mountains (Norris and Webb, 1990). Movement along the faults near the Study Area has
occurred in Pleistocene to recent times (Jennings, 1994) and the area remains seismically active,
as evidenced by the 1971 Sylmar earthquake (M 6.6) and the 1994 Northridge earthquake
(M 6.7).

4.2 Study Area Geology

The Tapo Canyon Tributary Subarea is positioned along the axis of the northwest-southeast
trending Happy Camp Syncline located in between the inactive Santa Susana Thrust Fault and
Simi Fault Zone (see Figure 6). The Happy Camp Syncline is a structural feature whereby
geologic formations on either side of the central axis of the syncline dip toward the center. The
formation in the center of the syncline is youngest with progressively older formations away
from the center. Bedding planes of exposed bedrock in the area typically strike to the northwest
and dip approximately 10 to 50 degrees towards the synclinal axis (Dibblee, 1992a and 1992b).
Additional faults, shear zones and joint patterns have been mapped by Cilweck and Hitchingham
(1970) within the southern portion of Tapo Canyon although no recent displacement was
observed.

GEOSCIENCE Support Services, Inc. RBF Consulting
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421 Bedrock

Bedrock in the Tapo Canyon area is comprised of marine and non-marine sedimentary deposits
of the Llajas, Sespe, Upper Topanga Sandstone, Monterey Shale, Pico, and Saugus Formations
(Dibblee, 1992a and 1992b). The bedrock complex, listed from older to younger, consists of the
following:

. Llajas (TIl) — Middle Eocene marine claystone and siltstone

. Sespe (Tsp) - Oligocene and late Eocene non-marine sandstone and conglomerate

« Upper Topanga Sandstone (Ttus) — Middle Miocene marine sandstone

« Monterey Shale (Tm/Tml) — Middle and late Miocene marine shale

« Pico (Tps) — Pliocene marine sandstone

« Saugus (Ts) — Pleistocene marine and non-marine sandstone, siltstone, and

conglomerate.

The southern boundary Tapo Canyon Tributary Subarea intersects a small portion of the Llajas
Formation. This is the oldest formation in the Study Area and is comprised of gray to brown
micaceous claystone/siltstone and semi-friable sandstone. The formation dips to the north
beneath the Tapo Canyon Tributary Subarea but it has not been observed during the drilling of
wells (either water wells or oil wells) in this area. Given the thickness of the overlying Sespe
Formation, it is likely that the Llajas Formation occurs at a depth beneath the Study Area that is

prohibitive for water wells.

The Sespe Formation is stratigraphically above the Llajas Formation and is the predominant
outcrop within the southern portion of the Tapo Canyon Tributary Subarea (see Figure 6). The
formation is approximately 4,500 ft thick and, based on Dibblee (1992a), underlies the entire
Study Area (see Figure 7). The Sespe Formation consists of nonmarine clastic sediments
comprised of light gray to tan semi-friable bedded sandstone with localized cross-beds and
scattered lenses of pebbles and cobbles. North of the Santa Susana Thrust, these beds are the

primary oil bearing units for the South Tapo Canyon Oil Field (Dibblee, 1992a). However, the
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permeability of the Sespe Formation for ground water flow is apparently not significant as no

ground water production wells are constructed within it.

A thin outcrop of Upper Topanga Sandstone occurs stratigraphically between the Sespe
Formation and underlying Monterey Shale. This formation consists of nearly white, friable and

massive sandstone.

The Monterey Shale (also referred to as the Modello Formation by Yeats, 1987) is a relatively
thick formation (approximately 1,500 ft) overlying the Topanga Sandstone and Sespe
Formations. The formation is shown both south and north of the Happy Camp Syncline (see
Figures 4 and 5) indicating that it is present beneath most of the Study Area (Dibblee, 1992a).
The formation consists primarily of impermeable shale. As such, the top of this formation likely

represents the deepest portion of the aquifer system beneath the Study Area.

The Pico Formation has been mapped at the land surface through the central portion of the Study
Area along the axis of the Happy Camp Syncline. This formation is characterized by soft
(semi-consolidated), medium- to coarse-grained sandstone with debris and structure that are
indicative of a nearshore marine depositional environment (i.e., pebbles, shells and cross-beds).
Some ground water production wells in the Study Area are perforated within the upper part of

this formation and it is considered part of the aquifer system.

The Saugus Formation is also mapped at the land surface along the axis of the Happy Camp
Syncline. This formation is comprised of weakly consolidated nonmarine sandstone, siltstone,
pebble/cobble conglomerate and coquina beds. Most of the ground water production wells

constructed within the Study Area have been perforated within this formation.
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4.2.2 Quaternary Alluvial Deposits

Alluvial deposits in the Study Area include three general groups: Holocene to Recent alluvium
(Qu/Qa), Holocene to Recent landslide debris (Qls), and Pleistocene older surficial sediments
(Qoa). The younger alluvium (Qg/Qa) occurs primarily within the immediate drainages of Tapo
and Gillibrand Creeks and along the lower flanks of the surrounding slopes (see Figure 6).
These deposits consist of unconsolidated silt, sand and gravel derived from the surrounding
bedrock formations. The thickest sequences approach 70 ft near the center of the valley above
the confluence of Tapo and Gillibrand Creeks (Cilweck and Hitchingham, 1970). Holocene to
Recent landslide debris (QIs) of varying size and thickness exists along the base of many slopes
and narrow swales on the hillsides throughout the Tapo Canyon area. The largest landslide, with
an estimated thickness of 50 ft, exists at the northeast flank of Big Mountain (see Figure 6. The
majority of landslides in the Study Area are relatively old and stable (Cilweck and Hitchingham,
1970). Pleistocene surficial sediments (Qoa) underlie the Qa and unconformably overlie the
Saugus Formation. In the areas south of the Santa Susana Thrust Fault they consist of
subangular detritus of Miocene age shale and sandstone deposits. The borehole log for the
District’s Well No. 32 indicates that the thickness of this sediment is at least 40 ft.
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5.0 GEOHYDROLOGY

5.1 Surface Water

The Tapo Canyon Tributary Subarea is defined by the topographic surface water drainage
divides that encompass Tapo Canyon and the smaller drainages that are tributary to it (see
Figure 2). This area encompasses 11,356 acres (18 square miles). The individual drainages are
herein referred to as subunits following the nomenclature of Aqua Terra (2005) and include
Upper Tripas Canyon, Lower Tripas Canyon, Windmill Canyon, Lower Gillibrand Canyon and
Upper Tapo Canyon (see Figure 8). All of the drainages are ephemeral (i.e. flow only during the
wet season or after prolonged periods of above normal precipitation). During periods of flow,
surface water discharges out of Tapo Canyon via Tapo Creek and eventually into the Arroyo
Simi River to the south of the Project Area (see Figure 2).

Although surface water flow in the drainages of the Study Area is seasonal, year round flowing
springs have been reported. West Coast Environmental and Engineering (WCEE, 2003) reported
the presence of seasonal and year round springs although they did not provide details as to their
location and approximate yields. Likewise, a figure in Marsh (1970) showed two springs in the

study area.

5.2 Ground Water

The ground water basin is distinguished from the tributary subarea by the geology of the area.
The Happy Camp Syncline results in folded formations that outcrop both north and south of the
syncline (see Figure 6). The formations closest to the center of the syncline (Saugus and Pico)
are younger, less consolidated and consist of sediments that are more permeable (sand and
gravel) than the surrounding formations. These formations form the ground water basin.
Formations bounding the Saugus and Pico formations on the north and south are older, more

consolidated and consist of sediments that are less permeable (siltstone and claystone). For
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purposes of this report, the ground water basin within the Tapo Canyon Tributary Subarea is
referred to as the Tapo Canyon Ground Water Basin. This ground water basin has been
correlated with the Grimes Canyon Aquifer (Johnson, 1980) and has also been referred to as the
Gillibrand Ground Water Basin (WCEE, 2003) in previous studies.

The lateral extent of the Tapo Canyon Ground Water Basin is defined by three types of
boundaries: lithologic boundaries, fault boundaries, and topographic drainage area boundaries
(see Figure 6). The lithologic boundaries occur where permeable sediments of the Saugus and
Pico formations bound impermeable sediments of the Sisquoc Formation and Monterey Shale.
The north-central boundary of the ground water basin is a fault boundary defined by the Santa
Susana Fault, which is assumed to present a relatively impermeable boundary between the rocks
to the north and permeable water-bearing sediments to the south. The remaining boundaries
correspond to the limits of the Tapo Canyon Tributary Subarea. It is possible that the ground
water basin extends to the east and west outside the limits of the tributary subarea. However,
this would have to be confirmed through the construction and monitoring of ground water wells
in the Pico or Saugus formations near the tributary subarea boundary. The areal extent of the
Tapo Canyon Ground Water Basin, using the boundaries described above, is approximately
5,130 acres (8 square miles).

The subsurface base of the ground water basin is assumed to be the top of the Monterey Shale.
Driller’s logs from wells historically drilled in the Study Area suggest that most of the wells have
been perforated within the Saugus Formation, including District Wells 31 and 32 (see Figure 7).
However, some more recent wells have been extended into the Pico Formation, which extends to
depths of up to 1,500 ft below ground surface (see Figure 7) where it contacts the top of the
Monterey Shale. Thus, the Monterey Shale is assumed to be the base of the effective aquifer
system although more data should be collected to confirm the ground water yield and storage of
the Pico Formation.
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Although the younger Quaternary alluvial deposits (Qa/Qg, Qol and Qoa) appear to be
permeable based on a review of drillers logs, the thickness of these sediments is limited and, as
such, they do not represent a significant portion of the aquifer system. From the drillers logs for
Wells 31 and 32, the base of the alluvium (top of the Saugus Formation) is interpreted to be the
interface with the “hard packed sand” or fine sand. This interface typically occurs between 45
and 100 ft below ground surface. This is a minor portion of the total aquifer thickness within the

Saugus and possibly Pico formations.

5.2.1 Aquifer Characteristics

Data from pumping tests and ongoing production yields from the existing wells in the Study
Area indicate that the permeability of the aquifer system in the Tapo Canyon Ground Water
Basin is relatively high. Pumping tests in Wells 31 and 32, which were conducted at the time of
construction, indicate instantaneous production yields of 1,800 to 2,100 gallons per minute
(gpm), respectively. The corresponding specific capacities are 21 and 35 gpm/ft of drawdown.
Using the method of Theis et al., 1963, the corresponding aquifer transmissivity is estimated to
be 60,000 to 100,000 gallons per day per ft (gpd/ft). The specific capacity and corresponding
transmissivity for Gillibrand Well No. 2 compares well with the data from Wells 31 and 32,
although this well was tested at a discharge rate of 3,000 gpm.

5.2.2 Ground Water Movement

Ground water flow within the Tapo Canyon Ground Water Basin could not be evaluated based
on available data. Ground water levels were available from the District’s Wells 31 and 32,
however data from more than two wells are needed to assess ground water flow direction and
gradient. In many ground water basins, it can be assumed that ground water flows in
approximately the same direction as surface flow. However, in the Tapo Canyon Ground Water

Basin, the geologic structure may have a significant effect on the ground water flow direction. In
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the central portion of the ground water basin (in the vicinity of the production wells), ground
water likely flows in a southerly direction and, during periods of high ground water levels,
discharges as surface water outflow via Tapo Canyon Creek. However, ground water level data
from more wells within the basin are needed to assess the ground water flow direction and

gradient.

5.2.3 Historical Ground Water Level Trends

Historically, ground water levels in the Tapo Canyon Ground Water Basin have fluctuated
between a high of approximately 1,485 ft amsl in the late 1920s and recently to a low of
approximately 1,377 ft amsl in 1971 (see Appendix B). Ground water level records from Well
Nos. 15 and 20A show a general decline in ground water levels between the mid-1920s and 1971
(see Figure 9). However, the greatest ground water level declines were observed between 1947
and 1967, a period that corresponds to relatively high production rates from the basin (averaging
approximately 1,800 acre-ft/yr) and below normal precipitation. By year 2000, ground water

levels in Wells 31 and 32 had recovered to pre-1920 levels.

Similarities in ground water level trends between wells located in different canyons of the
ground water basin suggest that the aquifer system is hydraulically connected throughout the
basin and independent of topography. The hydrograph for Well No. 15, located in Upper Tapo
Canyon, and the hydrograph for Well No. 20A, located in Iron Trough Canyon, look very similar
for the periods of record that overlap (see Figures 4 and 9). Furthermore, Well No. 31 also
shows similar ground water elevations over time as wells in canyons to the west. These data

show that the aquifer system is a regional feature independent of surface topography.
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5.2.4 Ground Water Quality

Ground water in the Tapo Canyon Ground Water Basin is calcium bicarbonate to calcium sulfate
type water that is characterized by relatively high total dissolved solids (TDS) concentrations
(see Figure 10). The ground water quality characterization is based on recent analysis of ground
water samples from the District’s Wells Nos. 31 and 32 and Gillibrand Well No. 2 and older
analyses of samples from Well Nos. 10A, 29, 31 and 33 (see Table 4). The concentration of
TDS in ground water from the basin ranges from 620 to 836 milligrams per liter (mg/L). These
concentrations exceed the California Department of Health Services (DHS) Primary Maximum
Contaminant Level (MCL) of 500 mg/L. The presence of nitrate in some samples suggests that
historical agricultural land use in the area has impacted the water quality and may, in part, be
responsible for the elevated TDS concentrations. Higher TDS concentrations in the principal
aquifer in the Tapo Canyon Ground Water Basin may also be the result of dissolution of minerals
from the surrounding Monterey Shale or fine-grained layers within the Pico and or Saugus
formations (Hem, 1992).

Ground water from the Gillibrand monitoring well MW-4a, which is perforated in the Monterey
Shale and is therefore outside the Tapo Canyon Ground Water Basin, has a different chemical
signature than ground water within the basin. Ground water from MW-4a is sodium bicarbonate
type water as compared to calcium bicarbonate to calcium sulfate type water within the basin
(see Figure 10). The TDS of the ground water from MW-4a is higher than that within the basin,
ranging from approximately 1,600 to 2,000 mg/L (see Table 4).
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6.0 ANALYSIS OF MAXIMUM PERENNIAL YIELD - METHODOLOGY

Maximum perennial yield is defined as:

The maximum quantity of ground water perennially available if all possible methods and
sources are developed for recharging the basin. This quantity depends on the amount of
water economically, legally, and politically available to the organization or agency
managing the basin (Todd, 1980).

By definition, the maximum perennial yield is some portion (i.e. subset) of the total amount of
ground water recharge that the aquifers receive from precipitation on an average annual basis.
Not all of the water that reaches the ground water aquifer can be developed for beneficial use
because either it is not economically feasible, or there is no legal right to the water, or political

constraints prevent or inhibit development.

Estimating the average annual ground water recharge involves relating geohydrologic and
ground water basin operational factors in a quantitative form. It requires a detailed
understanding of the basin’s inflow terms (including all precipitation, infiltration, and other
recharge), and outflow terms (including ground water extraction, evapotranspiration, and losses

to the surface and/or adjacent ground water reservoirs).

Prior to conducting the maximum perennial yield analysis, the Tapo Canyon Tributary Subarea
was subdivided into multiple tributary subunits (see Figure 8). Tributary subunits represent
smaller surface water drainage areas within the larger tributary subarea. Thus, the boundaries of
the subareas represent surface water drainage divides. For most of the Tapo Canyon Tributary
Subarea the drainage divides do not necessarily represent ground water flow divides, as
described in Sections 5.2.2 and 5.2.3. Thus, the ground water basin transects the various surface

water tributary subunits.
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Two independent methods were used to assess the maximum perennial yield of the Tapo Canyon
Tributary Subarea. Each method represents an independent approach, thereby resulting in a
cross check on the final perennial yield estimate. The methods considered during the assessment

of maximum perennial yield were:

. Ground Water Level and Production Analysis
. Watershed Model

The ground water level and production analysis considers total production and its effect on
ground water elevations over multiple climatic cycles. The watershed model takes into account

long-term inflow, outflow and change in ground water storage.

6.1 Ground Water Level and Production Analysis

The ground water level and production analysis follows the zero net draft method of Chow
(1964) and is a useful technique for estimating maximum perennial yield. This method involves
plotting average depth to ground water for a selected period of time and comparing it to ground
water production for the same period. If the mean ground water elevation at the beginning and
end of the period is the same, the production during the period is taken as a measure of the

maximum perennial yield.

6.2 Watershed Model

Another method used to estimate the average annual ground water recharge was through the use
of a watershed model. The watershed model is a computer tool that assists in solving the water
balance, or hydrologic budget, of a watershed. The water balance takes into account all of the
quantifiable hydrologic variables that affect the water resources of the catchment. These

variables include daily precipitation, surface water infiltration, surface water runoff,
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evapotranspiration, and deep percolation (see Figure 11). The deep percolation term given by
the watershed model is considered an estimate of the average annual ground water recharge.

The model code used for the Tapo Canyon Tributary Subarea watershed model was the
Hydrological Simulation Program — Fortran (HSPF; EPA, 1997). This program uses measured
precipitation and potential evapotranspiration® (PET) to estimate surface water runoff, actual

evapotranspiration® (ET), and ground water recharge within the watershed.

A recent analysis of the Calleguas Creek Watershed (of which the Tapo Canyon Tributary
Subarea is a part) was conducted by Aqua Terra Consultants (Aqua Terra, 2005) which resulted
in the development of an HSPF model for the larger watershed. This work was conducted for the
Ventura County Watershed Protection District as part of the Callequas Creek Watershed
Management Plan. Input parameters for the Tapo Canyon Tributary Subarea HSPF model used
in this study were obtained from the Calleguas Creek Watershed Model (Aqua Terra, 2005).

6.2.1 Conceptual Watershed Model

As any given volume of precipitation falls within a watershed or, in this case, tributary subarea,
it is ultimately subject to multiple fates as shown on Figure 11. Interaction of precipitation with
the ground surface will generally determine the volume of streamflow within the subarea.
Among the processes that actively govern streamflow at the ground surface are initial
abstraction, infiltration, and overland flow. Ground water recharge occurs if the amount of

infiltration exceeds the capacity of the soil to hold the water.

The amount of water that would be lost to the atmosphere through evaporation and uptake by plants
(transpiration) under a given climatic condition if there were unlimited soil moisture.

The amount of water that would be lost to the atmosphere through evaporation and uptake by plants
(transpiration) under a given climatic and soil moisture condition.
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6.2.1.1 Initial Abstraction

A portion of the precipitation falling on the watershed tributary subarea is intercepted by
vegetation and other above ground objects, such as buildings, and is defined as interception. Part
of the intercepted precipitation wets and adheres to these objects before returning to the

atmosphere through evaporation. This mechanism is called “interception loss”.

The water that does reach the ground during precipitation events can follow several pathways
that do not necessarily result in ground water recharge. Almost immediately, some of the water
is evaporated from the soil surface. Some precipitation is temporarily stored in topographic
depressions (i.e. “depression or surface detention storage”) where it can slowly infiltrate into the
subsurface or evaporate. Some precipitation infiltrates into the shallow subsurface where it is
either evaporated back out of the soil zone or is utilized by plants. The effects of vegetation
interception, transpiration, evaporation, and depression storage are combined to determine a

volume of water that is referred to as “initial abstraction” or “initial loss.”

In summary, of the precipitation that reaches the ground surface within any given watershed, a

substantial portion is prevented from percolating to the ground water due to:

« Interception by impermeable surfaces (rocks, concrete, etc.) and evaporated,
. Evaporation directly off of the ground surface,
. Evaporation out of the shallow soil zone, and

« Interception and utilization by plants.

6.2.1.2 Infiltration and Interflow

A portion of the precipitation that reaches the ground surface infiltrates into the shallow
subsurface. This infiltration is a function of many variables, including (but not limited to) soil

permeability, vegetation type and cover, surface slope, precipitation intensity and duration, and
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the ambient moisture content of the soil. If the supply rate of precipitation is greater than the
capacity of the soil to accommodate it, infiltration will occur into the shallow subsurface.

Movement of infiltrating water in the shallow subsurface is known as interflow. Infiltration rate
is highly dependent on soil permeability and, if low permeability layers exist above the water
table, infiltrating water can temporarily pond in these areas (a condition known as interflow
detention storage). Depending on the permeability of the soil and the amount of infiltrating
water, some of the water will evaporate back out of the soil and some will percolate to the

ground water as recharge.

6.2.1.3 Overland Flow

If the volume of precipitation that reaches the ground surface exceeds the initial abstraction,
overland flow occurs and collects to form small rivulets, which eventually lead to streams
(known as routing). Because infiltration occurs at the same time as overland flow, the
relationship between the two processes must be considered. For example, spatial variations in
the infiltration characteristics of the ground cover will allow overland flow in some areas and not

others.

6.2.1.4 Ground Water Recharge

If the volume of water in the shallow soil zone exceeds the field capacity (the amount of water
that can be held by the soil particles without draining away) and the amount that is evaporated or
consumed by plants (evapotranspiration or ET), it will percolate to the ground water surface as
recharge. Depending on the depth to ground water, some of this water may still be subject to ET

and or contribute to the baseflow of streams.
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6.2.2 Model Input

Most of the input parameters for the Tapo Canyon Tributary Subarea watershed model were
obtained from the Ventura County Watershed Protection District’s calibrated Calleguas Creek
Watershed Model (Aqua Terra, 2005). Precipitation data was obtained from the Ventura County
Watershed Protection District (VCWPD).

6.2.2.1 Model Subunits

The Tapo Canyon Tributary Subarea was subdivided into five tributary subunits for the
watershed model: Upper Tripas Canyon, Lower Tripas Canyon, Windmill Canyon, Lower
Gillibrand Canyon and Upper Tapo Canyon (see Figure 8). Each subunit was assigned
hydrologic parameters such as topographic characteristics, precipitation, evapotranspiration
(ET), and land use type. The land use types for Tapo Canyon Tributary Subarea mainly consist
of open space with some low and medium density residential areas. The tributary subunits range
in size from 645.5 to 4,333 acres. The total area of the Tapo Canyon Tributary Subarea is
11,356 acres.

6.2.2.2 Precipitation

Because precipitation is the only source of water to the Study Area, it is the only inflow term into
the watershed model. Historical precipitation input into the model included hourly data from the
Santa Susana 4NNE (a combination of stations 196, 196a and 196b) and Station 242 weather
stations (see Figure 2). Annual precipitation data from the same database are summarized in
Table 1. Precipitation was distributed throughout the watershed model of the Tapo Canyon

Tributary Subarea in accordance with Aqua Terra (2005).
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6.2.2.3 Potential Evapotranspiration

Potential evapotranspiration for the Tapo Canyon Tributary Subarea was based on monthly
evaporation records from the Fillmore Fish Hatchery. The monthly data was disaggregated into
daily data based on the daily potential evaporation from the Lake Cachuma Evaporation Station
located near Santa Barbara. The daily evaporation was further disaggregated into hourly
evaporation for simulation in the watershed model. Finally, hourly evaporation was converted to
hourly potential evapotranspiration (PET) by applying a pan coefficient of 0.74 (Aqua Terra, 2005).

6.2.2.4 Streamflow

Calibration of the watershed model upon which the Tapo Canyon Tributary Subarea watershed
model is developed is based on stream gage data from two stream gages along the Arroyo Simi
River. Calibration is based on daily stream gage data from Stations 802 (Arroyo Simi at Royal

Avenue) and 803 (Arroyo Simi at Madera Rd Bridge) (see locations on Figure 2).

6.2.3 Model Output

6.2.3.1 Surface Runoff

The precipitation that reaches the ground surface (after interception) is separated into infiltration,
interflow storage, surface detention storage, or runoff. The amount of water allotted to
infiltration and interflow storage is a function of the infiltration characteristics of the soils within

the model subarea and the slope of the land surface.

When precipitation amounts exceeded soil infiltration capacity, the balance of available water

was separated into surface runoff, which was estimated using the Chezy-Manning equation
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(Crawford and Linsley, 1966) and an empirical expression that relates runoff depth to depression
storage. The rate of surface runoff is determined by the following equation:

R = ()(r)(Ds)(1+0.6(Ds/Dse) )"
where:
R = Surface Runoff, [inches/t]
t= Time Interval, [hr/interval]
r= Routing Variable, [unitless]
Ds= Mean Surface Detention Storage Over the Time Interval, [inches]
Ds = Equilibrium Surface Detention Storage (inches) for Current Supply Rate

The routing variable is given by the following equation:

r=1,020VS s/(n)(1)
where:
Sits= Slope of the Runoff Surface, [ft/ft]
n=  Manning Friction Coefficient, [unitless]
(= Length of the Runoff Surface, [ft]

6.2.3.2 Evapotranspiration

Actual ET estimated by the watershed model is represented as a function of the potential ET
(PET) described in Section 6.2.2.3 and the sum of ET from surface water, interception storage,
the upper soil zone, shallow ground water, and the lower soil zone (i.e. vadose zone). Total PET
demand is met from these sources, starting with surface water and proceeding through the other
sources in the order listed. For example, the surface water in the model (not including
interception storage) will be used up until the PET demand is met. Remaining PET will then be

satisfied from interception storage. If interception storage does not meet the PET demand, then
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water from the upper soil zone will be utilized, etc. The actual ET estimated by the model is the
sum of the ET sources used to fulfill the PET demand.

6.2.3.3 Ground Water Recharge

The watershed model estimates ground water recharge as deep subsurface percolation that does
not contribute to baseflow of a stream and/or ground water ET. It is strictly the ground water

that contributes to the replenishment of the aquifer system.

6.2.4 Model Calibration

The Tapo Canyon Tributary Subarea watershed model used for this evaluation is calibrated as
part of the larger Calleguas Creek Watershed model, which was prepared and calibrated by Aqua
Terra (2005). The Calleguas Creek Watershed model includes an Upper Arroyo Simi
hydrographic unit of which the Tapo Canyon Tributary Subarea is a part (see Figure 2). The
Upper Arroyo Simi hydrographic unit was calibrated and validated against the Arroyo Simi at
Royal Avenue and Arroyo Simi at Madera Rd Bridge stream gages. The calibration period was
from October 1994 through December 2002.

For the calibration stage the watershed model input parameters were adjusted in order to match
simulated stream flow with observed stream flow at the two stream gages. Simulated stream
flow was calibrated to observed stream flow during the period from October 1994 through
December 2002. The deviation between simulated and observed stream flow over the calibration
period ranged from -4.7 to 0.5 percent. This calibration is considered “very good” (less than
10 percent deviation) in accordance with (Donigian, 2002). Because the Study Area is part of
the hydrographic unit upon which the calibration is based, the calibration also applies to the
watershed model for this evaluation.
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7.0 FINDINGS

7.1 Estimate of Maximum Perennial Yield Based on Ground Water Level and Production

History

The relatively long period of available record for ground water level graphs (hydrographs) in the
Tapo Canyon Tributary Subarea provided the best indicator of available perennial yield. The
longest available record was from Well No. 20A, with ground water level records dating from
1928 to 1972 (see Figure 9). Long-term records are also available for Well No. 15.
Furthermore, ground water level trends throughout the Tapo Canyon Ground Water Basin
behave similarly such that ground water levels measured more recently in different wells can be

used to supplement the older data.

Changes in historical ground water levels within Well Nos. 20A and 15 can be attributed to both
precipitation trends and ground water production amounts within the Tapo Canyon Ground
Water Basin. Between 1928 and 1941, ground water levels generally declined over a period with
an average annual production rate of approximately 1,330 acre-ft/yr (see Figure 12). Ground
water levels showed a slight recovery between 1941 and 1947 during which an average of
1,360 acre-ft/yr was produced from the basin. However, the 1941 to 1947 period included three
years of above-normal precipitation (see Figures 3 and 12; 1941, 1943 and 1944), which resulted
in more ground water recharge during this period. The 20-year period from 1947 to 1967 was
not only a period of relative below normal precipitation, but the average basin ground water
production rate over the period increased to approximately 1,800 acre-ft/yr. As a result, ground
water levels dropped approximately 92 ft in Well No. 20A over this time period (see Figures 9
and 12).

Although the ground water level and production record is less complete from 1971 to 1993, the
ground water level recovery observed in the District’s Wells Nos. 31 and 32 between 1971 and
the present time is likely a result of decreased ground water production and increased available

precipitation over this time period. In 1971, average annual production from the Tapo Canyon
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Ground Water Basin was approximately 1,300 acre-ft/yr. In 1994, this production amount had
dropped to 270 acre-ft/yr (140 acre-ft/yr by the District plus an estimated 130 acre-ft/yr from the
gravel mining operation). If the ground water levels observed in the late 1920s are indicative of
historical high ground water levels, then the ground water levels observed in Well Nos. 31 and
32 in year 2000 indicate the ground water basin has completely recovered from the overdraft
condition of the 1950s and 1960s. Ground water levels in Well Nos. 31 and 32 have dropped
slightly (approximately 16 ft) since 2001 but ground water production has increased again to
1,130 acre-ft/yr and the area was in a dry climatic cycle between 1998 and 2004 (see
Figure 12).

Although ground water levels in the Tapo Canyon Ground Water Basin have been declining
since 2001 at the current ground water production rate of 1,130 acre-ft/yr, historical data show
that, over the long term, ground water levels in the basin would likely stabilize at production
rates as high as 1,350 acre-ft/yr. This is supported by the ground water level response to
pumping and precipitation from 1928 to 1947 and the 1968 to 1971 ground water level recovery
observed in Well No. 20A. Thus, the estimated maximum perennial yield of the Tapo Canyon
Ground Water Basin based on historical ground water level and production data and taking into

consideration precipitation trends is approximately 1,350 acre-ft/yr.

7.2 Estimate of Average Annual Ground Water Recharge Based on the Watershed Model

The calibrated watershed model described in Section 6.2 was used to assess the average annual
ground water recharge of the Tapo Canyon Tributary Subarea. Ground water recharge is
represented by the deep percolation portion of the watershed model water budget that does not
contribute to baseflow of a stream and is not subject to ET. For the 11,356 acre Tapo Canyon
Tributary Subarea, the average annual ground water recharge is estimated to be 2.3 in/yr or
2,177 acre-ft/lyr. This rate of recharge is approximately 13 percent of average annual

precipitation for the subarea.
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The difference between the perennial yield estimate from the evaluation of ground water levels
and pumping history and the average annual recharge from the watershed model is likely due to
the difference between the ground water basin area and the watershed model area (the total Tapo
Canyon Tributary Subarea). The ground water basin represents an area that is less than half that
of the total tributary subarea (5,129 acres vs. 11,356 acres; see Figure 6). The boundaries of the
ground water basin were selected because they are relatively impermeable (with the exception of
the western and eastern extents). Thus, deep percolation estimated using the watershed model
for areas outside the ground water basin will not likely contribute significant amounts of
recharge to the aquifer system within the ground water basin because flow across the basin
boundaries will be restricted.

The geologic formations outside the ground water basin boundaries are relatively consolidated
with low permeability and would not likely yield economical quantities of ground water to wells.
None of the wells previously constructed within the Sespe Formation to the south of the ground
water basin have produced significant amounts of ground water. Furthermore, the Monterey
Shale is relatively impermeable. Thus, the ground water recharge estimated by the watershed
model for these areas of the Tapo Canyon Tributary Subarea is not likely economical to extract
and is not considered part of the maximum perennial yield of the Study Area.
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8.0 CONCLUSIONS AND RECOMMENDATIONS
8.1 Conclusions

Based on the analyses presented in this report, the following have been concluded regarding the

maximum perennial yield of the Tapo Canyon Tributary Subarea:

« The Study Area for this investigation includes the Tapo Canyon Tributary Subarea,
which encompasses the total 11,356-acre drainage catchment, and the Tapo Canyon
Ground Water Basin, which is a smaller area of the drainage catchment (5,129 acres) and

represents the primary ground water aquifer system of the Study Area.

« The estimated maximum perennial yield of the Tapo Canyon Ground Water Basin based
on historical ground water level and production data and taking into consideration
precipitation trends is approximately 1,350 acre-ft/yr. This estimate is approximately
18 percent of precipitation (average of 17.3 inches) that falls on the ground water basin

on an average annual basis.*

. The average annual ground water recharge within the total 11,356 acre Tapo Canyon
Tributary Subarea is estimated to be 2,177 acre-ft/yr, based on watershed model results.
This rate of recharge is approximately 13 percent of average annual precipitation for the

subarea.

« The perennial yield value of 1,350 acre-ft/yr is considered a better estimate of the
maximum perennial yield of the Study Area because the ground water recharge estimate
from the watershed model includes portions of the Study Area that are not economically

viable for ground water production.

The percent of precipitation may be lower if the entire ground water basin, which extends outside the Study
Avrea, is considered.
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The current combined average annual ground water production from District Well Nos.
31 and 32 and Gillibrand Well No. 2 (1,180 acre-ft/yr) is below the long-term maximum
perennial yield (1,350 acre-ft/yr) estimated for the Study Area.

Based on recent Southern California Edison pumping test data (January 2005), Well 31 is
capable of a pumping rate of 1,500 gpm and Well 32 is capable of 1,050 gpm. At these
pumping rates, the existing wells are capable of producing up to 2,500 acre-ft/yr
(assuming 60 percent utilization), which is well in excess of the estimated maximum

perennial yield.

8.2 Recommendations

A number of data gaps were identified during this investigation that, if addressed, could help

refine the perennial yield estimate. A primary data gap is the annual production from Gillibrand

Well No. 2. Estimates of production from this well were based on the reported use of the well

but the estimated annual production represents the greatest unknown in the analysis. Knowledge

of the annual production would help assess how much additional perennial yield is available

from the ground water basin. Ground water production from the basin between 1972 and 1994 is

another significant data gap that, if addressed, would provide valuable insight into the ground

water level recovery of the 1970s and 1980s. Other data that would be helpful include:

Ground water level data from the Gillibrand monitoring well and other wells in the Study
Avrea (other than Well Nos. 31 and 32) for use in evaluating the ground water flow regime

of the basin, which at this point is not known;

Depth-specific ground water yield from the deeper Pico Formation to assess its

contribution to the ground water yield of the basin;

Depth-specific ground water quality data to assess potential aquifer zones of higher

quality ground water; and

GEOSCIENCE Support Services, Inc. RBF Consulting

35



Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea, Ventura County, California 13-Sep-06

. Controlled pumping tests of existing wells to obtain more reliable estimates of aquifer
properties (transmissivity and hydraulic conductivity).

As described in Section 8.1 (last bullet), the production potential for existing Well Nos. 31 and
32 is capable of maximizing the perennial yield of the Tapo Canyon Ground Water Basin.
However, if additional wells are desired, it is recommended to construct them in areas that
correspond to the central axis of the Happy Camp Syncline (see Figure 13). Suggested well sites
include upper Tapo Canyon north of former Well No. 12 and Iron Trough Canyon between the
District’s Wells No. 32 and Gillibrand Well No. 2. Tripas Canyon may also yield potential well
sites although test drilling is recommended in this area to verify the nature and thickness of the

aquifer system,
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RBF Consulting / Ventura County Waterworks District No. 8

Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California
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RBF Consulting / Ventura County Waterworks District No. 8 Fig ure 10
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

Water Quality Trilinear Diagram
Wells in Tapo Canyon Ground Water Basin

Water quality results indicate that ground
water sampled from Well No. 31 (1997 to
2005), Well No. 32 (1997 to 2004), and
Gillibrand No. 2 is similar and is calcium
bicarbonate to calcium sulfate type. Ground
water sampled from MW4a is sodium

bicarbonate type. /
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

Figure 12

Precipitation, Production and Ground Water Elevations
Tapo Canyon Tributary Subarea
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RBF Consulting / Ventura County Waterworks District No. 8 Table 1
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

Summary of Annual Precipitation
Tapo Canyon Tributary Subarea

Annual Precipitation
Year
Susana Sta 196 Susana Sta 196a Susana Sta 196b Tripass Station 242
[inches] [inches] [inches] [inches]

1957 14.26 NA NA NA
1958 34.93 NA NA NA
1959 7.96 NA NA NA
1960 12.40 NA NA NA
1961 6.64 NA NA NA
1962 25.23 NA NA NA
1963 12.44 NA NA NA
1964 10.12 NA NA NA
1965 NA 17.05 NA NA
1966 NA 22.03 NA NA
1967 NA 31.37 NA NA
1968 NA 18.53 NA NA
1969 NA 30.82 NA NA
1970 NA 10.63 NA NA
1971 NA 17.32 NA NA
1972 NA 9.06 NA 11.04
1973 NA 22.01 NA 26.00
1974 NA 16.58 NA 17.59
1975 NA 14.32 NA 15.50
1976 NA 11.35 NA 12.44
1977 NA 12.68 NA 14.54
1978 NA NA 41.06 47.96
1979 NA NA 23.65 25.84
1980 NA NA 32.84 36.76
1981 NA NA 12.30 14.00
1982 NA NA 17.68 20.60
1983 NA NA 52.16 48.84
1984 NA NA 13.67 13.32
1985 NA NA 14.40 12.87
1986 NA NA 27.22 32.98
1987 NA NA 6.99 9.00
1988 NA NA 16.82 20.51
1989 NA NA 12.99 14.32

GEOSCIENCE Support Services, Inc.
13-Sep-06 lof2



RBF Consulting / Ventura County Waterworks District No. 8 Table 1
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

Summary of Annual Precipitation
Tapo Canyon Tributary Subarea

Annual Precipitation
Year
Susana Sta 196 Susana Sta 196a Susana Sta 196b Tripass Station 242
[inches] [inches] [inches] [inches]

1990 NA NA 8.63 9.56
1991 NA NA 13.65 19.17
1992 NA NA 27.56 30.56
1993 NA NA 33.08 40.89
1994 NA NA 10.74 13.75
1995 NA NA 28.89 36.66
1996 NA NA 16.70 19.90
1997 NA NA 16.52 20.22
1998 NA NA 40.72 49.41
1999 NA NA 12.31 11.39
2000 NA NA 16.46 19.20
2001 NA NA 18.89 24.17
2002 NA NA 6.24 8.45
2003 NA NA 22.69 22.89
2004 NA NA 9.19 12.46

Source: Ventura County Watershed Protection District.
NA - Not Available

GEOSCIENCE Support Services, Inc.
13-Sep-06 20f2



RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

Summary of Wells Within the Tapo Canyon Tributary Subarea

_ Well Locations Vear Borehole Well C_Zasing Max_imum
Well No. Alternative No. Well Owner State Well No. Well Use | WellStatus | |~ Deptq Depth Dla_meter Perforated Intervals Y|eI02| Source
X y [ftbgs] [ [ftbgs] [in.] [ft bgs] [gpm’]

18N1 4-59-14 Levi Blomker 34.33758453 | -118.70856262 | 03N/17W-18N1 Private Unknown 1959 370 370 8 320-360 27 Driller's Log
\Well No. 2 24D3 P.W. Gillibrand 34.33563461 | -118.72494107 | 03N/18W-24D3 Private Pumping 1990 1520 1300 28 520-1,280 3,000 Driller's Log
DWR 03N/17W-19L3 36C Tim Boyle 34.30757011 | -118.71861142 03N/18W-36C Irrigation Unknown 1996 142 142 42-77; 82-117; 122-142 | Unknown Driller's Log
13M1 NA Bluesky Ranch 34.33833614 | -118.72411207 | 03N/18W-13M1 Irrigation Unknown 1991 456 456 8 240-330; 351-392; 393-456( Unknown Driller's Log
23Q1 NA Big Sky Ranch 34.32615055 | -118.73275378 | 03N/18W-23Q1 Irrigation Unknown 1991 465 465 6 380-460 5 Driller's Log
\Well No. 31 (old) 24H1 Tapo Mutual Water Company 34.33172062 | -118.71078881 | O03N/18W-24H1 Irrigation Abandoned 1950 805 744 26.25 120-720 550 Driller's Log
Rosa Well (No. 33) 19M Tapo Mutual Water Company 34.32871839 | -118.70662381 03N/17W-19M Irrigation Unknown Unknown Unknown | Unknown [ Unknown Unknown Unknown Ventura Co. Map
Monitoring Well No. 4a 24L P.W. Gillibrand Co., Inc. 34.32728230 | -118.71822613 03N/18W-24L Monitoring Unknown 1998 Unknown | Unknown | Unknown Unknown Well Permit Application
\Well No. 32 24C7 (22-P-28) City of Simi Valley Dist. #8 34.33401416 | -118.72044286 | 03N/18W-24C7 Municipal Pumping 1957 765 654 14 204-654 2,100 Driller's Log
\Well No. 22 24D1 (22-P-7) Tapo Mutual Water Company 34.33391063 | -118.72039347 | 03N/18W-24D1 Municipal Unknown 1946 300 220 16 56-210 1,100 Driller's Log
Well No. 20-A 24E3 (22-P-8) |[ Tapo Mutual Water Co (Ventura Co) | 34.33288005 | -118.72174742 03N/18W-24E3 Municipal Unknown 1943 408 153 16 50-145 Unknown Driller's Log
Spain Well (No. 7) 19D Tapo Mutual Water Company 34.33575477 | -118.70765064 03N/17W-19D Municipal Unknown Unknown Unknown | Unknown | Unknown Unknown Unknown Ventura Co. Map
\Well No. 15 24G Tapo Mutual Water Company 34.33234878 | -118.71514695 03N/18W-24G Municipal Unknown Unknown Unknown | Unknown [ Unknown Unknown Unknown Ventura Co. Map
Well No. 10-A 24L Tapo Mutual Water Company 34.32855214 | -118.71850830 03N/18W-24L Municipal Unknown Unknown Unknown | Unknown | Unknown Unknown Unknown Ventura Co. Map
\Well No. 29 24D Tapo Mutual Water Company 34.33497102 | -118.72286415 03N/18W-24D Municipal Unknown 1946 660 Unknown 14 Unknown Unknown Ventura Co. Map
\Well No. 30 24G Tapo Mutual Water Company 34.33285361 | -118.71543478 03N/18W-24G Municipal Unknown Unknown Unknown | Unknown | Unknown Unknown Unknown Ventura Co. Map
\Well No. 31 24H City of Simi Valley Dist. #8 34.33183815 | -118.71086265 03N/18W-24H Municipal Pumping 1990 612 604 16.625 104-594 1,800 Driller's Log
18M1 NA P.W. Gillibrand 34.34285900 | -118.70734306 | O03N/17W-18M1 Test Well Destoyed 1990 823 50 28 Unknown Unknown Driller's Log
19L1 23-P-5 D.C. Gillibrand 34.32746310 | -118.70079247 03N/17W-19L1 Unknown Unknown 1950 78 Unknown 6 Unknown Unknown Driller's Log
19K1 23-P-2 Unknown 34.32878137 | -118.69684007 03N/17W-19K1 Unknown Unknown 1934 90 90 12 41-60; 65-75 Unknown Driller's Log
19K2 23-P-1 Rita Gillibrand 34.32879430 | -118.69590698 | 03N/17W-19K2 Unknown Unknown 1949 94 94 10 55-80 Unknown Driller's Log
19K3 33-P-3 Balinger 34.32839978 | -118.69496569 | 03N/17W-19K3 Unknown Unknown 1940 300 300 7 136-193 Unknown Driller's Log
19L1 23-P-5 D.C. Gillibrand 34.32899874 | -118.69291454 03N/17W-19L1 Unknown Unknown 1950 78 Unknown 6 Unknown Unknown Driller's Log
36C2 22-Q-3 Tapo Mutual Water Company 34.30473293 | -118.71979076 | 03N/18W-36C2 Unknown Abandoned 1944 253 Unknown | Unknown Unknown Unknown Driller's Log
Anderson Qil #14 22-Q-1 (36H1) Anderson Qil 34.30331935 | -118.72177539 03N/18W-36E1 Unknown Unknown Unknown 1416 Unknown | Unknown Unknown Unknown Driller's Log
36F1 22-Q-2 Anderson 34.30319845 | -118.71877731 03N/18W-36F1 Unknown Unknown Unknown 138 138 8.625 40-138 Unknown Driller's Log
\Well No. 16 24H Tapo Mutual Water Company 34.33203446 | -118.71037110 03N/18W-24H Unknown Abandoned Unknown Unknown | Unknown [ Unknown Unknown Unknown Ventura Co. Map
\Well No. 17 24H Tapo Mutual Water Company 34.33234246 | -118.70986454 03N/18W-24H Unknown Abandoned Unknown Unknown | Unknown | Unknown Unknown Unknown Ventura Co. Map
\Well No. 19 24G Tapo Mutual Water Company 34.33359182 | -118.71563171 03N/18W-24G Unknown Abandoned Unknown Unknown | Unknown [ Unknown Unknown Unknown Ventura Co. Map
\Well No. 14 24G Tapo Mutual Water Company 34.33117306 | -118.71428069 03N/18W-24G Unknown Abandoned Unknown Unknown | Unknown | Unknown Unknown Unknown Ventura Co. Map
Well No. 11 24G Tapo Mutual Water Company 34.33140677 | -118.71411807 03N/18W-24G Unknown Abandoned Unknown Unknown | Unknown [ Unknown Unknown Unknown Ventura Co. Map
\Well No. 12 24G Tapo Mutual Water Company 34.33314622 | -118.71329799 03N/18W-24G Unknown Abandoned Unknown Unknown | Unknown | Unknown Unknown Unknown Ventura Co. Map
Well No. 10 24L Tapo Mutual Water Company 34.32867587 | -118.71852559 03N/18W-24L Unknown Abandoned Unknown Unknown | Unknown [ Unknown Unknown Unknown Ventura Co. Map
\Well No. 24 24C Tapo Mutual Water Company 34.33490794 | -118.71969417 03N/18W-24C Unknown Abandoned Unknown Unknown | Unknown | Unknown Unknown Unknown Ventura Co. Map
\Well No. 25 24D Tapo Mutual Water Company 34.33424384 | -118.72258169 03N/18W-24D Unknown Unknown Unknown Unknown | Unknown [ Unknown Unknown Unknown Ventura Co. Map
\Well No. 20 24E Tapo Mutual Water Company 34.33280156 | -118.72172726 03N/18W-24E Unknown Abandoned Unknown Unknown | Unknown | Unknown Unknown Unknown Ventura Co. Map
\Well No. 4 24E Tapo Mutual Water Company 34.33334907 | -118.72103136 03N/18W-24E Unknown Abandoned Unknown Unknown | Unknown [ Unknown Unknown Unknown Ventura Co. Map
\Well No. 5 24E Tapo Mutual Water Company 34.33358410 | -118.72082993 03N/18W-24E Unknown Abandoned Unknown Unknown | Unknown | Unknown Unknown Unknown Ventura Co. Map
\Well No. 6 NA Tapo Mutual Water Company 34.33378413 | -118.72050993 03N/18W-24D Unknown Abandoned Unknown Unknown | Unknown [ Unknown Unknown Unknown Ventura Co. Map
Well No. 21 NA Tapo Mutual Water Company 34.33360522 | -118.72019692 03N/18W-24C Unknown Abandoned Unknown Unknown | Unknown [ Unknown Unknown Unknown Ventura Co. Map

Notes:

NA - Not Applicable

! feet below ground surface
2gallons per minute

13-Sep-06
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

13-Sep-06

Tapo Canyon Ground Water Basin Annual Ground Water Production

Well Nos. 1-5, 20/20A, 31. and 32 | City of Simi Valley Well | City of Simi Valley Well TOTAL PRODUCTION TOTAL W:?TER
Year (Combined Production) No. 31 No. 32 SOLD
[acre-ft] [acre-ft] [acre-ft] [acre-ft] [acre-ft]

1920 1,459.5 - - 1,459.5 -

1921 1,341.6 - - 1,341.6 -

1922 1,173.7 - - 1,173.7 -

1923 1,621.7 - - 1,621.7 -

1924 1,567.7 - - 1,567.7 -

1925 1,605.1 - - 1,605.1 -

1926 1,345.8 - - 1,345.8 -

1927 1,104.8 - - 1,104.8 -

1928 1,507.2 - - 1,507.2 -

1929 1,622.1 - - 1,622.1 -

1930 1,518.0 - - 1,518.0 -

1931 1,404.7 - - 1,404.7 -

1932 1,387.3 - - 1,387.3 -

1933 1,502.3 - - 1,502.3 -

1934 1,293.2 - - 1,293.2 -

1935 1,170.9 - - 1,170.9 -

1936 1,399.8 - - 1,399.8 -

1937 1,268.3 - - 1,268.3 -

1938 1,232.7 - - 1,232.7 -

1939 1,229.0 - - 1,229.0 -

1940 1,156.8 - - 1,156.8 -

1941 920.4 - - 920.4 - Q_Ji
1942 1,441.4 - - 1,441.4 - %
1943 1,100.0 - - 1,100.0 - w

Page 1 of 4
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

13-Sep-06

Tapo Canyon Ground Water Basin Annual Ground Water Production

Well Nos. 1-5, 20/20A, 31. and 32 | City of Simi Valley Well | City of Simi Valley Well TOTAL PRODUCTION TOTAL W:?TER
Year (Combined Production) No. 31 No. 32 SOLD
[acre-ft] [acre-ft] [acre-ft] [acre-ft] [acre-ft]

1944 1,123.7 - - 1,123.7 -

1945 1,389.1 - - 1,389.1 -

1946 1,358.1 - - 1,358.1 -

1947 1,765.0 - - 1,765.0 -

1948 2,025.9 - - 2,025.9 -

1949 1,812.3 - - 1,812.3 -

1950 1,740.0 - - 1,740.0 -

1951 1,905.0 - - 1,905.0 -

1952 1,203.2 - - 1,203.2 -

1953 1,888.4 - - 1,888.4 -

1954 1,574.4 - - 1,574.4 -

1955 1,488.6 - - 1,488.6 -

1956 1,694.7 - - 1,694.7 -

1957 1,586.0 - - 1,586.0 -

1958 1,513.9 - - 1,513.9 -

1959 1,993.8 - - 1,993.8 -

1960 1,533.9 - - 1,533.9 -

1961 2,141.6 - - 2,141.6 -

1962 1,540.1 - - 1,540.1 -

1963 1,659.6 - - 1,659.6 -

1964 1,915.9 - - 1,915.9 -

1965 1684.1 - - 1684.1 - >
1966 2,629.4 - - 2,629.4 - %
1967 2,461.4 - - 2,461.4 - w

Page 2 of 4
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

13-Sep-06

Tapo Canyon Ground Water Basin Annual Ground Water Production

Well Nos. 1-5, 20/20A, 31. and 32 | City of Simi Valley Well | City of Simi Valley Well TOTAL PRODUCTION TOTAL W:?TER
Year (Combined Production) No. 31 No. 32 SOLD
[acre-ft] [acre-ft] [acre-ft] [acre-ft] [acre-ft]

1968 - - - 0.0 -

1969 1,400.0 - - 1,400.0 -

1970 1,314.1 - - 1,314.1 -

1971 1,315.0 - - 1,315.0 -

1972 - - - 0.0 -

1973 - - - 0.0 -

1974 - - - 0.0 -

1975 - - - 0.0 -

1976 - - - 0.0 -

1977 - - - 0.0 -

1978 - - - 0.0 -

1979 - - - 0.0 -

1980 - - - 0.0 -

1981 - - - 0.0 -

1982 - - - 0.0 -

1983 - - - 0.0 -

1984 - - - 0.0 -

1985 - - - 0.0 -

1986 - - - 0.0 -

1987 - - - 0.0 -

1988 - - - 0.0 -

1989 - - - 0.0 - Q_Ji

1990 - - - 0.0 - g
(]

1991 - - - 0.0 - w

Page 3 of 4
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

13-Sep-06

Tapo Canyon Ground Water Basin Annual Ground Water Production

Well Nos. 1-5, 20/20A, 31. and 32 | City of Simi Valley Well | City of Simi Valley Well TOTAL PRODUCTION TOTAL W:?TER
Year (Combined Production) No. 31 No. 32 SOLD
[acre-ft] [acre-ft] [acre-ft] [acre-ft] [acre-ft]
1992 - - - 0.0 -
1993 - - - 0.0 -
1994 - 140.1 - 140.1 -
1995 - 133.0 - 133.0 -
1996 - 125.7 - 125.7 -
1997 - 131.4 - 131.4 -
1998 - 126.8 - 126.8 -
1999 - 102.9 26.5 129.4 -
2000 - 3777 356.8 734.6 -
2001 - 575.6 308.9 884.5 1205.6
2002 - 408.0 571.0 979.0 1143.9
2003 - 282.6 4352 717.8 1072.7
2004 - 115.9 338.1 454.1 919.5
2005 - 2125 440.7 653.2 668.0
Average 1,530.0 227.7 353.9

Source of data: County Waterworks District No. 8 City of Simi Valley; Data for Well Nos. 15 and 20/20A and production
during the period 1920-1971 are from Figure 1 of Johnson (1980).

' Production as reported from meter readings at the individual wells.
2 Total water sold as reported by the City of Simi Valley.

Page 4 of 4
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

Selected Water Quality - Tapo Canyon Wells

Collection Date | Total Dissolved Solids | Nitrate (as NO3) | Aluminum| Selenium | Specific Conductance
Well 2
[mg/L] [mg/L] [ug/L] [ug/L] [umhos/cm®]
Gillibrand No. 2 10-Jul-03 690 12.8 NA NA 1,020
MWda 12-Dec-02 1,950 <01 19 24 2,310
26-Jun-03 1,594 NA NA NA 2,980
\Well No. 10A 4-Oct-68 830 NA NA NA NA
\Well No. 29 23-Apr-70 725 29 NA NA NA
23-Apr-70 826 NA NA NA NA
8-Apr-96 NA 0.8 NA NA NA
13-Feb-97 660 7 NA NA 890
18-Feb-98 620 9.9 NA 12 890
Well No. 31 10-Nov-98 738 2.2 NA NA 932
12-Dec-01 NA 1.8 NA NA NA
21-Oct-02 NA 0.49 NA NA NA
29-Apr-04 770 <0.4 NA NA 1,060
23-May-05 780 0.5 NA NA 1,090
23-Apr-70 836 21 NA NA NA
8-Apr-96 NA 21 NA NA NA
13-Feb-97 800 20 NA NA 1,000
\Well No. 32 18-Feb-98 720 15 NA 44 990
10-Nov-98 690 12.8 760 <5 876
12-Dec-01 NA 9.5 NA NA NA
21-Oct-02 NA 2.4 NA NA NA
29-Apr-04 680 3.8 NA NA 948
\Well No. 33 15-May-70 732 NA NA NA NA
MCL or Action Level 500" 45! 1000" 50" 900?

! california Department of Health Services (DHS) Primary Maximum Contaminant Levels.
2 california DHS Secondary Maximum Contaminant Level.

mg/L = milligrams per liter

ug/L = micrograms per liter

umhos/cm? = micro ohms per square centimeter

<0.1 = Constituent not detected above the indicated detection limit.

v olqel
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APPENDIX A

Driller's Logs
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APPENDIX B

Ground Water Elevations

GEOSCIENCE Support Services, Inc.
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield

Tapo Canyon Tributary Subarea - Ventura County, California

13-Sep-06

Summary of Ground Water Elevations
Tapo Canyon Ground Water Basin

Appendix B

Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 ("Old") | 24-Apr-63 128.9 1398.5 Static
31 ("0Old") | 18-Mar-65 141.0 1386.4 Static
31 ("Old") | 25-Apr-67 1447 1382.7 Static?
31 ("0Old") | 1-Dec-71 147.0 1380.4 Static?
31 ("Old") 1-Jan-72 148.0 1379.4 Static?
31 ("0Old") | 1-Sep-72 150.0 1377.4 Static?
31 ("Old") 1-Oct-72 150.0 1377.4 Static?
31 ("0Old") | 1-Feb-73 135.0 13924 Static?
31 ("old") 1-Jul-73 150.0 1377.4 Static?
31 ("0Old") | 1-Dec-73 135.0 1392.4 Static?
31 ("Old") 1-Jan-74 134.0 1393.4 Static?
31 ("0Old") | 1-Mar-74 134.0 1393.4 Static?
31("Old") | 1-Aug-74 136.0 13914 Static?
31 ("0Old") | 1-Sep-74 135.0 1392.4 Static?
31 ("Old") 1-Oct-74 135.0 13924 Static?
31 ("0Old") | 1-Nov-74 135.0 13924 Static?
31 ("Old") 1-Jan-75 131.0 1396.4 Static?
31 ("0Old") | 1-May-78 117.0 14104 Static?
31 ("old") 1-Jul-78 125.0 1402.4 Static?
31 ("0Old") | 1-May-79 125.0 1402.4 Static?
31("Old") | 1-Mar-80 126.0 1401.4 Static?
31 18-May-90 52.5 1474.9 Static?
31 1-Jan-94 55.0 14724 Static?
31 5-Jan-94 55.4 1472.0 Static
31 11-Jan-94 55.0 14724 Static
31 24-Jan-94 55.0 1472.4 Static
31 2-Feb-94 55.0 14724 Static
31 10-Feb-94 56.5 1470.9 Static
31 28-Feb-94 55.3 1472.1 Static?
31 11-Mar-94 54.3 1473.1 Static?
31 18-Mar-94 54.0 1473.4 Static?
31 28-Mar-94 53.4 1474.0 Static?
31 8-Apr-94 53.8 1473.6 Static
31 28-Apr-94 58.0 1469.4 Static?
31 4-May-94 56.0 14714 Static
31 9-May-94 58.3 1469.2 Static
31 25-May-94 54.0 1473.4 Static?
31 15-Jun-94 67.0 1460.4 Static?
31 20-Jun-94 69.0 1458.4 Static?
31 27-Jun-94 55.0 14724 Static?
31 5-Jul-94 52.0 14754 Static?
31 13-Jul-94 62.0 1465.4 Static?
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield

Tapo Canyon Tributary Subarea - Ventura County, California

13-Sep-06

Summary of Ground Water Elevations
Tapo Canyon Ground Water Basin

Appendix B

Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 27-Jul-94 53.0 14744 Static?
31 1-Aug-94 58.8 1468.6 Static?
31 8-Aug-94 54.0 1473.4 Static?
31 16-Aug-94 53.0 1474.4 Static?
31 24-Aug-94 53.0 14744 Static?
31 30-Aug-94 54.0 1473.4 Static?
31 7-Sep-94 53.0 1474.4 Static?
31 13-Sep-94 54.0 1473.4 Static?
31 20-Sep-94 54.0 1473.4 Static?
31 28-Sep-94 53.0 1474.4 Static?
31 25-Oct-94 93.0 1434.4 Pumping?
31 1-Nov-94 51.0 1476.4 Static?
31 23-Nov-94 54.0 1473.4 Static?
31 30-Nov-94 54.0 1473.4 Static?
31 20-Dec-94 51.0 1476.4 Static?
31 28-Dec-94 51.0 1476.4 Static?
31 31-Jan-95 50.7 1476.7 Static
31 8-Feb-95 50.5 1476.9 Static
31 13-Feb-95 49.7 1477.7 Static
31 23-Feb-95 50.0 1477.4 Static
31 27-Feb-95 51.2 1476.2 Static
31 9-Mar-95 49.8 1477.6 Static
31 16-Mar-95 51.0 1476.4 Static
31 30-Mar-95 49.2 1478.2 Static
31 5-Apr-95 51.4 1476.0 Static
31 13-Apr-95 50.0 1477.4 Static?
31 27-Apr-95 51.0 1476.4 Static
31 4-May-95 51.5 1475.9 Static
31 8-May-95 51.2 1476.2 Static?
31 18-May-95 51.3 1476.1 Static
31 31-May-95 50.0 1477 .4 Static?
31 6-Jun-95 50.0 1477.4 Static?
31 20-Jun-95 51.3 1476.2 Static
31 6-Jul-95 50.0 1477.4 Static?
31 11-Jul-95 50.5 1476.9 Static
31 29-Sep-95 56.0 1471.4 Static?
31 30-Oct-95 49.0 1478.4 Static?
31 15-Nov-95 52.0 1475.4 Static?
31 29-Nov-95 52.0 14754 Static?
31 8-Dec-95 49.9 1477.5 Static?
31 18-Dec-95 49.5 1477.9 Static?
31 2-Jan-96 56.0 1471.4 Static?
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield

Tapo Canyon Tributary Subarea - Ventura County, California

13-Sep-06

Summary of Ground Water Elevations
Tapo Canyon Ground Water Basin

Appendix B

Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 9-Jan-96 48.2 1479.2 Static
31 16-Jan-96 49.0 1478.4 Static?
31 26-Jan-96 49.0 1478.4 Static?
31 13-Feb-96 49.0 1478.4 Static?
31 29-Feb-96 47.0 1480.4 Static?
31 10-Mar-96 48.0 1479.4 Static?
31 19-Mar-96 47.0 1480.4 Static?
31 3-Apr-96 48.0 1479.4 Static?
31 11-Apr-96 47.0 1480.4 Static
31 17-Apr-96 475 1479.9 Static?
31 15-May-96 49.0 1478.4 Static?
31 30-May-96 51.0 1476.4 Static?
31 20-Jun-96 57.5 1469.9 Static?
31 2-Jul-96 57.5 1469.9 Static?
31 19-Aug-96 48.0 1479.4 Static?
31 10-Sep-96 57.0 1470.4 Static
31 19-Sep-96 47.0 1480.4 Static
31 25-Sep-96 48.0 1479.4 Static
31 30-Sep-96 49.0 1478.4 Static
31 9-Oct-96 50.0 1477.4 Static?
31 16-Oct-96 50.0 1477 .4 Static?
31 22-0Oct-96 48.0 1479.4 Static?
31 31-Oct-96 46.0 1481.4 Static?
31 7-Nov-96 47.0 1480.4 Static?
31 15-Nov-96 47.0 1480.4 Static?
31 27-Nov-96 47.0 1480.4 Static?
31 16-Dec-96 47.0 1480.4 Static?
31 31-Dec-96 45.0 1482.4 Static?
31 7-Mar-97 49.0 1478.4 Static
31 13-Mar-97 54.0 1473.4 Static
31 19-Mar-97 49.0 1478.4 Static
31 26-Mar-97 47.0 1480.4 Static
31 2-Apr-97 46.0 1481.4 Static
31 9-Apr-97 46.0 1481.4 Static
31 17-Apr-97 46.0 1481.4 Static
31 23-Apr-97 46.0 1481.4 Static
31 30-Apr-97 47.5 1479.9 Static?
31 7-May-97 51.0 1476.4 Static?
31 12-May-97 47.0 1480.4 Static?
31 29-May-97 48.5 1478.9 Static?
31 9-Jun-97 52.0 14754 Static?
31 17-Jun-97 50.5 1476.9 Static?
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield

Tapo Canyon Tributary Subarea - Ventura County, California

13-Sep-06

Summary of Ground Water Elevations
Tapo Canyon Ground Water Basin

Appendix B

Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 24-Jun-97 55.0 14724 Static?
31 30-Jun-97 50.0 1477.4 Static?
31 10-Jul-97 50.0 1477.4 Static?
31 15-Jul-97 50.0 1477.4 Static?
31 23-Jul-97 50.0 1477.4 Static?
31 30-Jul-97 51.0 1476.4 Static?
31 19-Aug-97 49.0 1478.4 Static?
31 26-Aug-97 49.0 1478.4 Static?
31 3-Sep-97 50.0 1477.4 Static?
31 11-Sep-97 50.0 1477.4 Static?
31 17-Sep-97 50.0 1477 .4 Static?
31 30-Sep-97 49.0 1478.4 Static?
31 8-Oct-97 115.0 14124 Pumping
31 15-Oct-97 51.0 1476.4 Static?
31 30-Oct-97 51.0 1476.4 Static?
31 7-Nov-97 51.0 1476.4 Static?
31 12-Nov-97 51.0 1476.4 Static?
31 18-Nov-97 51.0 1476.4 Static?
31 11-Dec-97 50.0 1477 .4 Static?
31 24-Dec-97 51.0 1476.4 Static?
31 30-Dec-97 57.0 1470.4 Static?
31 5-Jan-98 58.0 1469.4 Static?
31 29-Jan-98 58.0 1469.4 Static?
31 25-Feb-98 56.0 1471.4 Static?
31 4-Mar-98 56.0 14714 Static?
31 11-Mar-98 56.0 1471.4 Static?
31 31-Mar-98 55.0 14724 Static?
31 8-Apr-98 59.0 1468.4 Static?
31 14-Apr-98 59.0 1468.4 Static?
31 22-Apr-98 60.0 1467.4 Static?
31 30-Apr-98 60.0 1467.4 Static?
31 8-Jun-98 51.0 1476.4 Static?
31 18-Jun-98 53.0 14744 Static?
31 24-Jun-98 53.0 1474.4 Static?
31 30-Jun-98 53.0 14744 Static?
31 8-Jul-98 53.0 1474.4 Static?
31 10-Jul-98 48.0 1479.4 Static?
31 21-Jul-98 57.0 1470.4 Static?
31 29-Jul-98 53.0 14744 Static?
31 5-Aug-98 57.0 1470.4 Static?
31 12-Aug-98 49.5 1477.9 Static?
31 18-Aug-98 57.0 1470.4 Static?
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

Appendix B

Summary of Ground Water Elevations
Tapo Canyon Ground Water Basin

Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 25-Aug-98 54.0 1473.4 Static?
31 31-Aug-98 110.0 1417 .4 Pumping?
31 9-Sep-98 48.0 1479.4 Static?
31 16-Sep-98 54.3 1473.1 Static?
31 24-Sep-98 97.0 1430.4 Pumping
31 30-Sep-98 47.0 1480.4 Static?
31 6-Oct-98 49.0 1478.4 Static?
31 15-Oct-98 45.0 1482.4 Static?
31 21-Oct-98 47.3 1480.2 Static
31 30-Oct-98 47.3 1480.2 Static
31 4-Nov-98 47.8 1479.6 Static?
31 12-Nov-98 44.3 1483.1 Static?
31 23-Nov-98 157.0 1370.4 Pumping?
31 25-Nov-98 51.4 1476.0 Static?
31 1-Dec-98 50.9 1476.5 Static
31 9-Dec-98 51.0 1476.4 Static?
31 14-Dec-98 52.7 1474.7 Static
31 17-Dec-98 52.5 1474.9 Static?
31 22-Dec-98 52.3 1475.1 Static?
31 30-Dec-98 49.8 1477.6 Static
31 31-Dec-98 149.7 1377.7 Pumping
31 1-Jan-99 49.8 1477.6 Static?
31 6-Jan-99 50.0 1477 .4 Static?
31 13-Jan-99 50.3 1477.2 Static?
31 3-Feb-99 50.0 1477 .4 Static?
31 16-Feb-99 53.4 1474.0 Static
31 17-Feb-99 50.2 1477.2 Static?
31 1-Mar-99 44.4 1483.0 Static?
31 10-Mar-99 43.4 1484.0 Static?
31 17-Mar-99 42.2 1485.2 Static?
31 24-Mar-99 42.0 1485.4 Static?
31 31-Mar-99 42.3 1485.1 Static?
31 14-Apr-99 42.6 1484.8 Static?
31 21-Apr-99 445 1482.9 Static?
31 28-Apr-99 43.6 1483.8 Static?
31 30-Apr-99 43.6 1483.8 Static?
31 5-May-99 42.4 1485.0 Static?
31 13-May-99 43.8 1483.6 Static?
31 19-May-99 48.7 1478.7 Static
31 27-May-99 51.1 1476.3 Static
31 31-May-99 42.0 1485.4 Static?
31 2-Jun-99 42.0 1485.4 Static?
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield

Tapo Canyon Tributary Subarea - Ventura County, California

13-Sep-06

Summary of Ground Water Elevations
Tapo Canyon Ground Water Basin

Appendix B

Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 10-Jun-99 164.0 1363.4 Pumping
31 16-Jun-99 45.0 1482.4 Static?
31 30-Jun-99 47.4 1480.0 Static?
31 7-Jul-99 48.0 1479.4 Static?
31 15-Jul-99 48.0 1479.4 Static?
31 21-Jul-99 48.7 1478.7 Static?
31 30-Jul-99 45.3 1482.1 Static?
31 11-Aug-99 53.8 1473.6 Static?
31 31-Aug-99 52.7 1474.7 Static?
31 9-Sep-99 53.0 1474.4 Static?
31 17-Sep-99 52.4 1475.0 Static?
31 30-Sep-99 52.0 14754 Static?
31 11-Oct-99 58.2 1469.2 Static?
31 14-Oct-99 53.4 1474.0 Static?
31 20-Oct-99 53.5 1473.9 Static?
31 28-0Oct-99 53.6 1473.8 Static?
31 31-Oct-99 53.4 1474.0 Static?
31 10-Nov-99 56.5 1470.9 Static?
31 17-Nov-99 41.8 1485.6 Static?
31 24-Nov-99 42.3 1485.1 Static?
31 30-Nov-99 445 1482.9 Static?
31 8-Dec-99 41.3 1486.1 Static?
31 15-Dec-99 44.2 1483.2 Static?
31 22-Dec-99 42.8 1484.6 Static?
31 30-Dec-99 415 1485.9 Static?
31 5-Jan-00 43.6 1483.8 Static
31 14-Jan-00 144.0 1383.4 Pumping
31 19-Jan-00 43.6 1483.8 Static
31 28-Jan-00 131.0 1396.4 Pumping
31 31-Jan-00 135.0 1392.4 Pumping
31 9-Feb-00 42.8 1484.6 Static
31 24-Feb-00 40.2 1487.2 Static
31 29-Feb-00 132.0 13954 Pumping
31 8-Mar-00 39.7 1487.7 Static
31 15-Mar-00 39.1 1488.3 Static
31 31-Mar-00 41.3 1486.1 Static
31 5-Apr-00 42.1 1485.3 Static
31 14-Apr-00 41.6 1485.8 Static
31 19-Apr-00 39.1 1488.3 Static
31 27-Apr-00 39.3 1488.1 Static?
31 30-Apr-00 41.8 1485.6 Static
31 1-May-00 41.7 1485.7 Static
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

Appendix B

Summary of Ground Water Elevations
Tapo Canyon Ground Water Basin

Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 3-May-00 42.1 1485.3 Static
31 10-May-00 42.8 1484.6 Static
31 17-May-00 39.3 1488.1 Static
31 25-May-00 40.3 1487.2 Static
31 31-May-00 415 1485.9 Static
31 7-Jun-00 51.2 1476.2 Static?
31 13-Jun-00 120.1 1407.3 Pumping?
31 21-Jun-00 121.6 1405.8 Pumping?
31 28-Jun-00 52.3 1475.1 Static?
31 30-Jun-00 116.2 1411.2 Pumping?
31 5-Jul-00 49.1 1478.3 Static?
31 12-Jul-00 49.6 1477.8 Static?
31 26-Jul-00 50.0 1477 .4 Static?
31 31-Jul-00 51.6 1475.8 Static?
31 9-Aug-00 119.7 1407.7 Pumping?
31 16-Aug-00 71.9 1455.5 Pumping?
31 23-Aug-00 60.9 1466.5 Static?
31 31-Aug-00 68.5 1458.9 Static?
31 6-Sep-00 150.0 1377.4 Pumping?
31 13-Sep-00 64.0 1463.4 Static?
31 20-Sep-00 60.0 1467.4 Static?
31 27-Sep-00 68.0 1459.4 Static?
31 5-Oct-00 65.0 1462.4 Static?
31 11-Oct-00 58.2 1469.2 Static
31 18-0ct-00 60.2 1467.2 Static?
31 25-0Oct-00 125.0 1402.4 Pumping
31 31-Oct-00 52.0 14754 Static
31 15-Nov-00 56.5 1470.9 Static?
31 22-Nov-00 125.0 1402.4 Pumping
31 30-Nov-00 53.8 1473.6 Static?
31 13-Dec-00 160.0 1367.4 Pumping?
31 20-Dec-00 160.0 1367.4 Pumping?
31 3-Jan-01 60.5 1466.9 Static?
31 10-Jan-01 53.6 1473.8 Static
31 17-Jan-01 58.2 1469.2 Static
31 31-Jan-01 54.9 1472.5 Static
31 1-Feb-01 52.1 1475.3 Static
31 7-Feb-01 136.3 1391.1 Pumping
31 15-Feb-01 51.2 1476.2 Static
31 21-Feb-01 53.4 1474.0 Static
31 28-Feb-01 49.1 1478.3 Static
31 14-Mar-01 51.0 1476.4 Static?
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RBF Consulting / Ventura County Waterworks District No. 8
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

Appendix B

Summary of Ground Water Elevations
Tapo Canyon Ground Water Basin

Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 22-Mar-01 118.0 1409.4 Pumping?
31 28-Mar-01 50.7 1476.7 Static?
31 2-Apr-01 49.9 1477.5 Static?
31 10-Apr-01 49.4 1478.0 Static?
31 18-Apr-01 50.6 1476.8 Static?
31 25-Apr-01 68.1 1459.3 Static
31 30-Apr-01 65.6 1461.8 Static
31 9-May-01 58.6 1468.8 Static
31 16-May-01 130.0 1397.4 Pumping
31 23-May-01 128.0 1399.4 Pumping
31 31-May-01 129.6 1397.8 Pumping?
31 1-Jun-01 65.5 1461.9 Static
31 7-Jun-01 60.7 1466.7 Static
31 14-Jun-01 145.3 1382.1 Pumping?
31 20-Jun-01 130.0 1397.4 Pumping
31 29-Jun-01 142.3 1385.2 Pumping?
31 5-Jul-01 73.0 1454 .4 Static
31 12-Jul-01 65.1 1462.3 Static
31 19-Jul-01 59.6 1467.8 Static
31 24-Jul-01 62.0 1465.4 Static
31 31-Jul-01 141.6 1385.8 Pumping?
31 1-Aug-01 74.6 1452.8 Static
31 8-Aug-01 140.3 1387.1 Pumping?
31 16-Aug-01 139.8 1387.6 Pumping?
31 22-Aug-01 136.6 1390.8 Pumping?
31 31-Aug-01 61.1 1466.3 Static?
31 5-Sep-01 63.0 1464.4 Static?
31 12-Sep-01 142.3 1385.1 Pumping?
31 19-Sep-01 112.8 1414.6 Pumping?
31 26-Sep-01 136.7 1390.7 Pumping?
31 30-Sep-01 64.3 1463.1 Static
31 10-Oct-01 142.0 1385.4 Pumping?
31 17-Oct-01 141.6 1385.8 Pumping?
31 24-0Oct-01 129.3 1398.1 Pumping?
31 31-Oct-01 152.2 1375.2 Pumping?
31 7-Nov-01 56.1 1471.3 Static
31 13-Nov-01 58.3 1469.1 Static
31 20-Nov-01 120.0 1407.4 Pumping?
31 29-Nov-01 53.2 1474.2 Static
31 5-Dec-01 53.0 1474.4 Static
31 12-Dec-01 58.5 1468.9 Static
31 19-Dec-01 128.6 1398.8 Pumping
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RBF Consulting / Ventura County Waterworks District No. 8 Append ix B
Geohydrologic Evaluation of Maximum Perennial Yield
Tapo Canyon Tributary Subarea - Ventura County, California

Summary of Ground Water Elevations
Tapo Canyon Ground Water Basin

Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]

31 26-Dec-01 56.4 1471.0 Static
31 31-Dec-01 52.2 1475.2 Static
31 9-Jan-02 54.4 1473.0 Static
31 16-Jan-02 53.0 1474.4 Static
31 23-Jan-02 58.7 1468.7 Static
31 31-Jan-02 52.0 1475.4 Static
31 6-Feb-02 116.0 1411.4 Pumping
31 13-Feb-02 53.0 1474.4 Static
31 20-Feb-02 54.3 1473.1 Static?
31 28-Feb-02 142.2 1385.2 Pumping?
31 7-Mar-02 124.9 1402.5 Pumping?
31 14-Mar-02 63.0 1464.4 Static
31 21-Mar-02 63.0 1464.4 Static
31 27-Mar-02 126.7 1400.7 Pumping
31 31-Mar-02 59.6 1467.8 Static
31 10-Apr-02 60.9 1466.5 Static
31 16-Apr-02 57.0 1470.4 Static
31 24-Apr-02 135.0 1392.4 Pumping?
31 30-Apr-02 58.3 1469.1 Static?
31 8-May-02 69.8 1457.6 Static?
31 15-May-02 139.5 1387.9 Pumping?
31 22-May-02 160.0 1367.4 Pumping?
31 28-May-02 158.0 1369.4 Pumping?
31 5-Jun-02 153.0 1374.4 Pumping?
31 12-Jun-02 58.9 1468.5 Static?
31 19-Jun-02 139.0 1388.4 Pumping?
31 26-Jun-02 75.0 1452 .4 Static
31 30-Jun-02 74.5 1452.9 Static
31 10-Jul-02 55.6 1471.8 Static?
31 17-Jul-02 57.2 1470.2 Static
31 31-Jul-02 60.6 1466.8 Static
31 7-Aug-02 65.2 1462.2 Static?
31 14-Aug-02 64.0 1463.4 Static
31 21-Aug-02 62.7 1464.7 Static
31 25-Sep-02 57.7 1469.7 Static
31 30-Sep-02 129.5 1397.9 Pumping?
31 16-Oct-02 58.0 1469.4 Static
31 24-Oct-02 56.3 1471.1 Static
31 31-Oct-02 56.5 1470.9 Static?
31 6-Nov-02 55.2 1472.2 Static?
31 13-Nov-02 54.1 1473.3 Static
31 20-Nov-02 54.8 1472.6 Static?
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Appendix B

Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 27-Nov-02 54.4 1473.0 Static?
31 30-Nov-02 55.0 1472.4 Static?
31 2-Dec-02 55.0 14724 Static?
31 11-Dec-02 52.9 1474.5 Static
31 18-Dec-02 52.0 14754 Static
31 27-Dec-02 53.8 1473.6 Static?
31 31-Dec-02 52.8 1474.6 Static?
31 8-Jan-03 53.0 1474.4 Static?
31 15-Jan-03 162.0 1365.4 Pumping?
31 22-Jan-03 52.6 1474.8 Static?
31 30-Jan-03 53.4 1474.0 Static?
31 5-Feb-03 53.2 1474.2 Static?
31 12-Feb-03 53.2 1474.2 Static?
31 20-Feb-03 52.0 1475.4 Static
31 28-Feb-03 51.0 1476.4 Static
31 5-Mar-03 51.0 1476.4 Static
31 13-Mar-03 51.8 1475.6 Static
31 19-Mar-03 51.8 1475.6 Static?
31 25-Mar-03 52.0 14754 Static
31 31-Mar-03 140.0 1387.4 Pumping?
31 30-Apr-03 50.8 1476.6 Static
31 7-May-03 50.8 1476.6 Static
31 14-May-03 50.6 1476.8 Static
31 25-Jun-03 61.0 1466.4 Static?
31 30-Jun-03 65.0 1462.4 Static?
31 16-Jul-03 128.7 1398.7 Pumping?
31 23-Jul-03 65.0 1462.4 Static
31 31-Jul-03 132.0 1395.4 Pumping?
31 2-Sep-03 128.7 1398.7 Pumping?
31 9-Sep-03 57.0 1470.4 Static?
31 17-Sep-03 57.0 1470.4 Static?
31 24-Sep-03 61.0 1466.4 Static?
31 30-Sep-03 59.0 1468.4 Static?
31 8-0Oct-03 59.0 1468.4 Static?
31 16-Oct-03 63.0 1464.4 Static?
31 23-0Oct-03 116.0 14114 Pumping?
31 31-Oct-03 60.0 1467.4 Static?
31 5-Nov-03 56.3 1471.1 Static?
31 13-Nov-03 54.5 1472.9 Static?
31 18-Nov-03 56.2 1471.2 Static?
31 25-Nov-03 56.6 1470.8 Static?
31 30-Nov-03 55.2 1472.2 Static?
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Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 2-Dec-03 55.2 1472.2 Static?
31 10-Dec-03 55.3 1472.1 Static?
31 17-Dec-03 134.0 1393.4 Pumping?
31 23-Dec-03 55.3 1472.1 Static
31 31-Dec-03 53.4 1474.0 Static?
31 6-Jan-04 54.5 1472.9 Static?
31 14-Jan-04 60.4 1467.0 Static?
31 21-Jan-04 55.0 1472.4 Static?
31 28-Jan-04 54.1 1473.3 Static?
31 7-Apr-04 132.2 1395.2 Pumping?
31 14-Apr-04 55.0 14724 Static
31 21-Apr-04 54.1 1473.3 Static
31 27-Apr-04 55.0 14724 Static?
31 30-Apr-04 133.3 1394.1 Pumping?
31 1-Jul-04 70.5 1456.9 Static
31 8-Jul-04 65.0 1462.4 Static
31 14-Jul-04 59.5 1467.9 Static?
31 21-Jul-04 149.0 1378.4 Pumping?
31 30-Jul-04 82.1 1445.3 Static
31 4-Aug-04 58.7 1468.7 Static?
31 11-Aug-04 75.3 1452.1 Pumping?
31 18-Aug-04 64.1 1463.3 Static
31 25-Aug-04 140.5 1386.9 Pumping?
31 31-Aug-04 59.0 1468.4 Static
31 8-Sep-04 78.8 1448.6 Static
31 30-Sep-04 59.5 1467.9 Static?
31 6-Oct-04 59.2 1468.2 Static
31 13-Oct-04 73.5 1453.9 Static
31 31-Oct-04 75.8 1451.6 Static
31 1-Nov-04 75.8 1451.6 Static
31 17-Nov-04 65.6 1461.8 Static?
31 24-Nov-04 70.3 1457.1 Static
31 30-Nov-04 56.7 1470.7 Static
31 1-Dec-04 56.8 1470.6 Static
31 15-Dec-04 57.7 1469.7 Static?
31 22-Dec-04 57.2 1470.2 Static?
31 31-Dec-04 57.4 1470.0 Static?
31 13-Jan-05 54.6 1472.8 Static
31 19-Jan-05 62.2 1465.2 Static?
31 26-Jan-05 54.6 1472.8 Static?
31 31-Jan-05 54.0 1473.4 Static
31 9-Feb-05 54.9 14725 Static?
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Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
31 16-Feb-05 53.2 1474.2 Static?
31 28-Feb-05 52.5 1474.9 Static?
31 9-Mar-05 60.4 1467.0 Static?
31 16-Mar-05 66.4 1461.0 Static?
31 23-Mar-05 51.7 1475.7 Static?
31 31-Mar-05 52.3 1475.1 Static?
31 6-Apr-05 63.5 1463.9 Static?
31 13-Apr-05 63.0 1464.4 Static
31 20-Apr-05 43.6 1483.8 Static
31 28-Apr-05 52.9 14745 Static
31 2-May-05 53.1 1474.3 Static?
31 11-May-05 55.4 1472.0 Static?
31 18-May-05 56.0 14714 Static
31 25-May-05 56.3 1471.1 Static?
31 1-Jun-05 53.9 1473.5 Static?
31 9-Jun-05 66.3 1461.1 Static?
31 15-Jun-05 135.0 1392.4 Pumping?
31 22-Jun-05 69.2 1458.2 Static?
31 30-Jun-05 59.1 1468.3 Static?
31 6-Jul-05 70.1 1457.3 Static?
31 14-Jul-05 71.6 1455.8 Static?
31 20-Jul-05 136.4 1391.0 Pumping?
31 27-Jul-05 54.5 1472.9 Static?
31 3-Aug-05 136.5 1390.9 Pumping?
31 17-Aug-05 138.4 1389.0 Pumping?
31 24-Aug-05 133.8 1393.6 Pumping?
31 31-Aug-05 132.6 1394.8 Pumping?
31 8-Sep-05 77.4 1450.0 Static?
31 14-Sep-05 71.6 1455.8 Static?
31 22-Sep-05 82.6 1444.8 Static?
31 28-Sep-05 71.6 1455.8 Static?
31 9-Nov-05 54.7 1472.7 Static?
31 16-Nov-05 53.7 1473.7 Static?
31 23-Nov-05 133.2 1394.2 Pumping?
31 30-Nov-05 53.9 1473.5 Static
32 2-May-57 80.0 1464.9 Static?
32 30-Jan-63 123.0 1421.9 Pumping?
32 1-Dec-71 132.0 1412.9 Pumping?
32 1-Jan-72 132.0 1412.9 Pumping?
32 1-Mar-72 132.0 1412.9 Pumping?
32 1-May-72 130.0 1414.9 Pumping?
32 1-Aug-72 145.0 1399.9 Pumping?
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Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
32 1-Sep-72 137.0 1407.9 Pumping?
32 1-Oct-72 150.0 1394.9 Pumping?
32 1-Nov-72 137.0 1407.9 Pumping?
32 1-Feb-73 137.0 1407.9 Pumping?
32 1-Mar-73 130.0 1414.9 Pumping?
32 1-Apr-73 131.0 1413.9 Pumping?
32 1-May-73 132.0 1412.9 Pumping?
32 1-Jun-73 134.0 1410.9 Pumping?
32 1-Jul-73 139.0 1405.9 Pumping?
32 1-Aug-73 134.0 1410.9 Pumping?
32 1-Sep-73 133.0 1411.9 Pumping?
32 1-Dec-73 136.0 1408.9 Pumping?
32 1-Jan-74 132.0 1412.9 Pumping?
32 1-Mar-74 133.0 1411.9 Pumping?
32 1-May-74 137.0 1407.9 Pumping?
32 1-Jun-74 137.0 1407.9 Pumping?
32 1-Aug-74 140.0 1404.9 Pumping?
32 1-Sep-74 148.0 1396.9 Pumping?
32 1-Oct-74 145.0 1399.9 Pumping?
32 1-Nov-74 143.0 1401.9 Pumping?
32 1-Dec-74 135.0 1409.9 Pumping?
32 1-Jan-75 134.0 1410.9 Pumping?
32 1-Jun-75 135.0 1409.9 Pumping?
32 1-May-77 120.0 1424.9 Pumping?
32 1-May-78 128.0 1416.9 Pumping?
32 5-May-78 152.0 1392.9 Pumping?
32 1-Jul-78 113.0 1431.9 Pumping?
32 1-Feb-94 59.0 1485.9 Static
32 10-Feb-94 58.3 1486.7 Static
32 28-Feb-94 56.0 1488.9 Static
32 3-Mar-94 56.0 1488.9 Static
32 11-Mar-94 59.0 1485.9 Static
32 18-Mar-94 55.0 1489.9 Static
32 28-Mar-94 59.3 1485.7 Static
32 1-Apr-94 59.3 1485.7 Static
32 8-Apr-94 57.3 1487.7 Static
32 28-Apr-94 63.0 1481.9 Static
32 4-May-94 58.6 1486.3 Static
32 9-May-94 58.5 1486.4 Static
32 25-May-94 58.0 1486.9 Static
32 15-Jun-94 55.0 1489.9 Static
32 20-Jun-94 55.0 1489.9 Static
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Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
32 27-Jun-94 72.0 1472.9 Static
32 5-Jul-94 55.0 1489.9 Static
32 7-Jul-94 72.0 1472.9 Static
32 13-Jul-94 73.0 1471.9 Static
32 25-Jul-94 57.0 1487.9 Static
32 1-Aug-94 60.9 1484.0 Static
32 16-Aug-94 55.0 1489.9 Static
32 24-Aug-94 56.0 1488.9 Static
32 30-Aug-94 56.0 1488.9 Static
32 7-Sep-94 56.0 1488.9 Static
32 13-Sep-94 56.0 1488.9 Static
32 20-Sep-94 55.0 1489.9 Static
32 28-Sep-94 55.0 1489.9 Static
32 23-Nov-94 60.0 1484.9 Static?
32 30-Nov-94 60.0 1484.9 Static?
32 20-Dec-94 57.0 1487.9 Static?
32 28-Dec-94 60.0 1484.9 Static?
32 19-Jan-95 65.0 1479.9 Static?
32 26-Jan-95 54.0 1490.9 Static?
32 31-Jan-95 57.3 1487.7 Static?
32 8-Feb-95 56.5 1488.4 Static?
32 13-Feb-95 56.7 1488.2 Static?
32 23-Feb-95 62.3 1482.7 Static?
32 28-Feb-95 53.5 1491.4 Static?
32 9-Mar-95 56.5 1488.4 Static
32 16-Mar-95 58.0 1486.9 Static
32 30-Mar-95 54.0 1490.9 Static?
32 5-Apr-95 56.8 1488.1 Static?
32 13-Apr-95 52.5 1492 .4 Static?
32 27-Apr-95 55.0 1489.9 Static
32 4-May-95 56.5 1488.4 Static
32 8-May-95 55.2 1489.7 Static?
32 18-May-95 56.4 1488.5 Static
32 31-May-95 54.0 1490.9 Static?
32 7-Jun-95 55.0 1489.9 Static?
32 20-Jun-95 53.5 1491.4 Static
32 6-Jul-95 55.0 1489.9 Static?
32 11-Jul-95 54.0 1490.9 Static
32 29-Sep-95 52.0 1492.9 Static?
32 30-Oct-95 50.5 1494.4 Static?
32 15-Nov-95 54.0 1490.9 Static?
32 29-Nov-95 51.0 1493.9 Static?
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Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
32 8-Dec-95 51.0 1493.9 Static?
32 18-Dec-95 51.6 1493.3 Static?
32 2-Jan-96 53.0 1491.9 Static?
32 9-Jan-96 51.0 1493.9 Static?
32 16-Jan-96 52.0 1492.9 Static?
32 26-Jan-96 49.0 1495.9 Static?
32 13-Feb-96 50.0 1494.9 Static?
32 11-Mar-96 50.0 1494.9 Static?
32 3-Apr-96 50.0 1494.9 Static?
32 11-Apr-96 50.5 1494 .4 Static?
32 17-Apr-96 50.0 1494.9 Static?
32 26-Apr-96 50.0 1494.9 Static?
32 15-May-96 50.0 1494.9 Static?
32 30-May-96 50.0 1494.9 Static?
32 20-Jun-96 50.0 1494.9 Static?
32 1-Jul-96 50.0 1494.9 Static?
32 11-Sep-96 48.0 1496.9 Static?
32 19-Sep-96 50.0 1494.9 Static?
32 25-Sep-96 51.0 1493.9 Static?
32 30-Sep-96 50.0 1494.9 Static?
32 9-Oct-96 51.0 1493.9 Static?
32 16-Oct-96 51.0 1493.9 Static?
32 22-0Oct-96 51.0 1493.9 Static?
32 31-Oct-96 50.0 1494.9 Static?
32 7-Nov-96 52.0 1492.9 Static?
32 15-Nov-96 50.0 1494.9 Static?
32 27-Nov-96 50.0 1494.9 Static?
32 16-Dec-96 50.0 1494.9 Static?
32 31-Dec-96 50.0 1494.9 Static?
32 8-Jan-97 52.0 1492.9 Static?
32 24-Jan-97 51.0 1493.9 Static?
32 7-Mar-97 50.0 1494.9 Static?
32 13-Mar-97 50.0 1494.9 Static?
32 19-Mar-97 50.0 1494.9 Static?
32 26-Mar-97 50.0 1494.9 Static
32 2-Apr-97 50.0 1494.9 Static
32 9-Apr-97 50.0 1494.9 Static?
32 17-Apr-97 50.0 1494.9 Static
32 23-Apr-97 50.0 1494.9 Static
32 30-Apr-97 50.0 1494.9 Static?
32 7-May-97 52.5 1492 .4 Static?
32 13-May-97 50.0 1494.9 Static?
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Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
32 29-May-97 50.0 1494.9 Static?
32 9-Jun-97 50.0 1494.9 Static?
32 17-Jun-97 50.0 1494.9 Static?
32 24-Jun-97 51.0 1493.9 Static?
32 30-Jun-97 50.0 1494.9 Static?
32 10-Jul-97 50.0 1494.9 Static?
32 16-Jul-97 50.0 1494.9 Static?
32 23-Jul-97 49.0 1495.9 Static?
32 30-Jul-97 51.0 1493.9 Static?
32 19-Aug-97 50.0 1494.9 Static?
32 26-Aug-97 50.0 1494.9 Static?
32 2-Sep-97 50.0 1494.9 Static?
32 11-Sep-97 51.0 1493.9 Static?
32 17-Sep-97 51.0 1493.9 Static?
32 30-Sep-97 52.0 1492.9 Static?
32 8-Oct-97 53.0 1491.9 Static?
32 13-Oct-97 53.0 1491.9 Static?
32 29-Oct-97 53.0 1491.9 Static?
32 7-Nov-97 54.0 1490.9 Static?
32 11-Nov-97 54.0 1490.9 Static?
32 18-Nov-97 54.0 1490.9 Static?
32 11-Dec-97 54.0 1490.9 Static?
32 24-Dec-97 54.0 1490.9 Static?
32 30-Dec-97 52.0 1492.9 Static?
32 4-Jan-98 52.0 1492.9 Static?
32 4-Mar-98 51.0 1493.9 Static?
32 11-Mar-98 52.0 1492.9 Static?
32 31-Mar-98 52.0 1492.9 Static?
32 8-Apr-98 124.0 1420.9 Pumping
32 14-Apr-98 53.0 1491.9 Static?
32 22-Apr-98 53.0 1491.9 Static?
32 30-Apr-98 55.0 1489.9 Static?
32 1-May-98 55.0 1489.9 Static?
32 20-May-98 55.0 1489.9 Static?
32 8-Jun-98 53.0 1491.9 Static?
32 18-Jun-98 53.0 1491.9 Static?
32 24-Jun-98 54.0 1490.9 Static?
32 30-Jun-98 54.0 1490.9 Static?
32 8-Jul-98 54.0 1490.9 Static?
32 21-Jul-98 54.0 1490.9 Static?
32 29-Jul-98 54.0 1490.9 Static?
32 5-Aug-98 52.0 1492.9 Static?
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Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]
32 12-Aug-98 51.0 1493.9 Static?
32 19-Aug-98 52.0 1492.9 Static?
32 24-Aug-98 125.0 1419.9 Pumping?
32 26-Aug-98 120.0 1424.9 Pumping?
32 31-Aug-98 50.0 1494.9 Static?
32 9-Sep-98 50.0 1494.9 Static?
32 16-Sep-98 53.2 1491.7 Static?
32 24-Sep-98 52.0 1492.9 Static?
32 30-Sep-98 51.0 1493.9 Static?
32 6-Oct-98 51.0 1493.9 Static?
32 15-Oct-98 51.0 1493.9 Static?
32 21-Oct-98 47.0 1497.9 Static
32 29-Oct-98 51.0 1493.9 Static
32 12-Nov-98 51.0 1493.9 Static?
32 23-Nov-98 51.5 1493.4 Static
32 24-Nov-98 121.4 1423.5 Pumping
32 1-Dec-98 51.2 1493.7 Static?
32 9-Dec-98 51.3 1493.6 Static?
32 14-Dec-98 51.0 1493.9 Static?
32 22-Dec-98 51.1 1493.8 Static?
32 30-Dec-98 51.0 1493.9 Static
32 31-Dec-98 122.4 1422.5 Pumping
32 1-Jan-99 51.0 1493.9 Static?
32 6-Jan-99 50.9 1494.0 Static?
32 13-Jan-99 51.0 1493.9 Static?
32 13-May-99 63.7 1481.2 Static?
32 19-May-99 64.1 1480.8 Static?
32 30-Jul-99 50.0 1494.9 Static?
32 4-Aug-99 52.0 1492.9 Static?
32 11-Aug-99 49.7 1495.2 Static?
32 18-Aug-99 51.4 1493.5 Static?
32 31-Aug-99 50.7 1494.2 Static?
32 9-Sep-99 52.7 1492.2 Static?
32 17-Sep-99 62.7 1482.2 Static?
32 30-Sep-99 51.3 1493.6 Static?
32 11-Oct-99 105.0 1439.9 Pumping?
32 14-Oct-99 50.1 1494.8 Static?
32 20-Oct-99 51.4 1493.5 Static?
32 28-0Oct-99 51.2 1493.7 Static?
32 31-Oct-99 50.5 1494 .4 Static?
32 10-Nov-99 49.1 1495.8 Static?
32 17-Nov-99 48.7 1496.2 Static?
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Well No. Date Water Elevation Remarks
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32 24-Nov-99 118.0 1426.9 Pumping
32 30-Nov-99 49.5 1495.4 Static?
32 8-Dec-99 107.0 1437.9 Pumping
32 15-Dec-99 105.0 1439.9 Pumping
32 22-Dec-99 102.4 1442.5 Pumping
32 30-Dec-99 112.5 1432.4 Pumping
32 9-Feb-00 56.8 1488.1 Static
32 24-Feb-00 48.3 1496.7 Static?
32 29-Feb-00 49.0 1495.9 Static
32 8-Mar-00 47.6 1497.3 Static
32 15-Mar-00 51.3 1493.6 Static
32 31-Mar-00 110.0 1434.9 Pumping
32 5-Apr-00 113.0 1431.9 Pumping
32 14-Apr-00 108.0 1436.9 Pumping
32 19-Apr-00 48.7 1496.2 Static
32 27-Apr-00 52.1 1492.8 Static
32 30-Apr-00 51.0 1493.9 Static
32 3-May-00 42.1 1502.8 Static?
32 10-May-00 42.8 1502.1 Static
32 17-May-00 39.3 1505.6 Static
32 25-May-00 40.3 1504.7 Static
32 31-May-00 41.5 1503.4 Static
32 7-Jun-00 38.3 1506.7 Static?
32 13-Jun-00 43.3 1501.6 Static?
32 21-Jun-00 43.8 1501.2 Static?
32 28-Jun-00 43.5 1501.4 Static?
32 30-Jun-00 74.5 1470.4 Static?
32 5-Jul-00 116.2 1428.7 Pumping?
32 12-Jul-00 121.5 1423.4 Pumping?
32 19-Jul-00 124.0 1420.9 Pumping?
32 26-Jul-00 123.0 1421.9 Pumping?
32 31-Jul-00 125.7 1419.2 Pumping?
32 9-Aug-00 98.8 1446.2 Pumping?
32 16-Aug-00 97.7 1447.2 Pumping?
32 23-Aug-00 98.1 1446.8 Pumping?
32 31-Aug-00 66.0 1478.9 Static?
32 6-Sep-00 63.0 1481.9 Static?
32 20-Sep-00 59.3 1485.6 Static?
32 15-Nov-00 59.0 1485.9 Static?
32 13-Dec-00 86.4 1458.5 Static?
32 20-Dec-00 81.1 1463.8 Static?
32 29-Dec-00 78.9 1466.0 Static?
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Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
[ft bgs] [ft amsl]

32 3-Jan-01 82.0 1462.9 Static
32 10-Jan-01 78.4 1466.5 Static
32 17-Jan-01 77.0 1467.9 Static
32 24-Jan-01 80.7 1464.2 Static
32 31-Jan-01 75.5 1469.4 Static
32 1-Feb-01 55.2 1489.7 Static
32 7-Feb-01 63.8 1481.1 Static
32 15-Feb-01 56.6 1488.3 Static
32 21-Feb-01 74.7 1470.2 Static
32 28-Feb-01 49.1 1495.8 Static
32 7-Mar-01 52.1 1492.8 Static?
32 14-Mar-01 57.0 1487.9 Static?
32 22-Mar-01 50.8 1494.1 Static?
32 28-Mar-01 59.6 1485.3 Static?
32 2-Apr-01 61.1 1483.8 Static
32 11-Apr-01 65.2 1479.7 Static
32 18-Apr-01 121.0 1423.9 Pumping
32 25-Apr-01 62.3 1482.6 Static
32 30-Apr-01 60.5 1484.4 Static
32 9-May-01 122.0 1422.9 Pumping
32 16-May-01 66.6 1478.3 Static
32 23-May-01 66.3 1478.6 Static?
32 31-May-01 64.5 1480.4 Static?
32 7-Jun-01 121.5 1423.4 Pumping
32 14-Jun-01 63.6 1481.3 Static
32 20-Jun-01 122.7 1422.2 Pumping
32 30-Jun-01 68.1 1476.8 Static
32 5-Jul-01 119.8 1425.1 Pumping?
32 12-Jul-01 62.4 1482.5 Static?
32 19-Jul-01 61.2 1483.7 Static
32 24-Jul-01 62.9 1482.0 Static
32 31-Jul-01 109.0 1435.9 Pumping?
32 8-Aug-01 65.3 1479.6 Static
32 16-Aug-01 70.2 1474.7 Static
32 22-Aug-01 64.1 1480.8 Static
32 31-Aug-01 62.8 1482.1 Static?
32 5-Sep-01 64.1 1480.8 Static?
32 12-Sep-01 118.4 1426.5 Pumping?
32 19-Sep-01 123.5 1421.4 Pumping?
32 26-Sep-01 64.3 1480.6 Static?
32 30-Sep-01 117.7 1427.2 Pumping?
32 10-Oct-01 68.4 1476.5 Static?
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32 17-Oct-01 79.7 1465.2 Static?
32 24-0ct-01 65.8 1479.1 Static?
32 31-Oct-01 63.7 1481.2 Static
32 7-Nov-01 63.1 1481.8 Static
32 13-Nov-01 81.0 1463.9 Static
32 20-Nov-01 61.5 1483.4 Static?
32 29-Nov-01 63.6 1481.3 Static?
32 5-Dec-01 61.6 1483.3 Static?
32 12-Dec-01 63.3 1481.6 Static?
32 19-Dec-01 67.0 1477.9 Static
32 26-Dec-01 60.5 1484.4 Static?
32 31-Dec-01 59.7 1485.2 Static
32 9-Jan-02 60.2 1484.7 Static
32 16-Jan-02 68.8 1476.1 Static
32 23-Jan-02 63.2 1481.7 Static
32 30-Jan-02 55.2 1489.7 Static
32 31-Jan-02 64.5 1480.4 Static
32 6-Feb-02 64.1 1480.8 Static?
32 13-Feb-02 126.0 1418.9 Pumping?
32 20-Feb-02 61.0 1483.9 Static?
32 28-Feb-02 66.6 1478.3 Static?
32 7-Mar-02 69.5 1475.4 Static?
32 14-Mar-02 65.2 1479.7 Static
32 21-Mar-02 63.2 1481.7 Static
32 27-Mar-02 122.2 1422.7 Pumping
32 31-Mar-02 62.4 1482.5 Static
32 10-Apr-02 62.4 14825 Static
32 16-Apr-02 62.5 1482.4 Static?
32 24-Apr-02 63.4 14815 Static?
32 30-Apr-02 59.0 1485.9 Static?
32 8-May-02 63.3 1481.6 Static?
32 15-May-02 64.0 1480.9 Static?
32 22-May-02 111.4 14335 Pumping?
32 28-May-02 125.6 1419.3 Pumping?
32 31-May-02 68.3 1476.6 Static?
32 5-Jun-02 68.2 1476.7 Static?
32 12-Jun-02 123.6 1421.3 Pumping?
32 19-Jun-02 70.9 1474.0 Static?
32 26-Jun-02 79.1 1465.8 Static?
32 30-Jun-02 127.0 1417.9 Pumping?
32 10-Jul-02 124.7 1420.2 Pumping?
32 17-Jul-02 75.3 1469.7 Static?
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32 24-Jul-02 128.3 1416.6 Pumping?
32 31-Jul-02 126.0 1418.9 Pumping?
32 7-Aug-02 123.8 1421.1 Pumping?
32 14-Aug-02 128.2 1416.7 Pumping?
32 21-Aug-02 124.7 1420.2 Pumping?
32 28-Aug-02 127.4 1417.5 Pumping?
32 30-Aug-02 123.8 1421.1 Pumping?
32 4-Sep-02 126.9 1418.0 Pumping?
32 11-Sep-02 115.0 1429.9 Pumping?
32 20-Sep-02 132.0 1412.9 Pumping?
32 25-Sep-02 115.3 1429.6 Pumping?
32 30-Sep-02 128.4 1416.5 Pumping?
32 16-Oct-02 128.5 1416.4 Pumping?
32 24-Oct-02 74.5 1470.4 Static?
32 31-Oct-02 130.2 1414.7 Pumping?
32 6-Nov-02 85.4 1459.5 Static?
32 13-Nov-02 77.8 1467.1 Static
32 20-Nov-02 128.0 1416.9 Pumping?
32 27-Nov-02 133.0 1411.9 Pumping?
32 30-Nov-02 68.7 1476.2 Static?
32 2-Dec-02 68.7 1476.2 Static?
32 11-Dec-02 122.6 1422.3 Pumping?
32 18-Dec-02 68.0 1476.9 Static
32 27-Dec-02 67.9 1477.0 Static?
32 31-Dec-02 68.5 1476.4 Static
32 8-Jan-03 131.6 1413.3 Pumping?
32 15-Jan-03 69.7 1475.2 Static
32 22-Jan-03 68.2 1476.7 Static?
32 30-Jan-03 67.0 1477.9 Static?
32 5-Feb-03 130.7 1414.2 Pumping?
32 12-Feb-03 67.0 1477.9 Static?
32 20-Feb-03 68.0 1476.9 Static?
32 28-Feb-03 74.7 1470.2 Static
32 5-Mar-03 68.2 1476.7 Static?
32 13-Mar-03 127.0 1417.9 Pumping?
32 19-Mar-03 68.4 1476.5 Static?
32 25-Mar-03 69.0 1475.9 Static
32 31-Mar-03 122.0 1422.9 Pumping?
32 30-Apr-03 63.8 1481.1 Static
32 7-May-03 70.6 1474.3 Static?
32 14-May-03 70.0 1474.9 Static?
32 21-May-03 126.0 1418.9 Pumping?
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32 28-May-03 67.2 1477.7 Static?
32 31-May-03 126.0 1418.9 Pumping?
32 2-Jun-03 126.0 1418.9 Pumping?
32 12-Jun-03 69.2 1475.7 Static?
32 17-Jun-03 70.6 1474.3 Static?
32 25-Jun-03 125.0 1419.9 Pumping?
32 30-Jun-03 118.0 1426.9 Pumping?
32 8-Jul-03 76.2 1468.7 Static?
32 16-Jul-03 113.8 1431.2 Pumping?
32 23-Jul-03 125.4 1419.5 Pumping?
32 31-Jul-03 127.4 1417.5 Pumping?
32 9-Sep-03 72.0 1472.9 Static?
32 17-Sep-03 80.0 1464.9 Static?
32 24-Sep-03 74.3 1470.6 Static?
32 30-Sep-03 125.0 1419.9 Pumping?
32 8-Oct-03 84.0 1460.9 Static?
32 16-Oct-03 133.0 1411.9 Pumping?
32 23-0Oct-03 124.0 1420.9 Pumping?
32 31-Oct-03 136.0 1408.9 Pumping?
32 5-Nov-03 72.8 1472.1 Static?
32 13-Nov-03 71.6 1473.3 Static?
32 18-Nov-03 87.9 1457.0 Static?
32 25-Nov-03 81.4 1463.5 Static?
32 30-Nov-03 73.2 1471.7 Static?
32 2-Dec-03 73.2 1471.7 Static?
32 10-Dec-03 73.5 1471.4 Static?
32 17-Dec-03 82.2 1462.7 Static?
32 23-Dec-03 74.3 1470.6 Static?
32 31-Dec-03 72.6 1472.3 Static?
32 6-Jan-04 80.3 1464.6 Static?
32 14-Jan-04 126.0 1418.9 Pumping?
32 21-Jan-04 74.1 1470.8 Static?
32 28-Jan-04 73.4 14715 Static?
32 7-Apr-04 65.4 1479.5 Static?
32 14-Apr-04 56.0 1488.9 Static?
32 21-Apr-04 115.4 1429.5 Static
32 27-Apr-04 1115 1433.4 Pumping?
32 1-May-04 79.8 1465.1 Static?
32 1-Jul-04 132.5 14124 Pumping
32 8-Jul-04 93.2 1451.7 Static
32 14-Jul-04 74.6 1470.3 Static
32 21-Jul-04 86.8 1458.1 Static
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Well No. Date Water Elevation Remarks
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32 30-Jul-04 125.6 1419.3 Pumping
32 4-Aug-04 119.3 1425.6 Pumping
32 11-Aug-04 133.2 1411.7 Pumping?
32 18-Aug-04 72.5 1472.4 Static
32 25-Aug-04 83.7 1461.2 Static
32 31-Aug-04 130.0 1414.9 Pumping?
32 8-Sep-04 128.4 1416.5 Pumping
32 15-Sep-04 84.4 1460.5 Static?
32 22-Sep-04 133.9 1411.0 Pumping?
32 30-Sep-04 76.1 1468.8 Static
32 6-Oct-04 131.7 1413.2 Pumping
32 13-Oct-04 124.9 1420.0 Pumping
32 31-Oct-04 76.3 1468.6 Static
32 1-Nov-04 76.3 1468.6 Static
32 10-Nov-04 75.4 1469.5 Static
32 17-Nov-04 88.0 1456.9 Static?
32 24-Nov-04 132.5 14124 Pumping
32 30-Nov-04 74.6 1470.3 Static
32 1-Dec-04 74.6 1470.3 Static
32 8-Dec-04 71.9 1473.0 Static?
32 15-Dec-04 73.7 1471.2 Static?
32 22-Dec-04 129.5 14154 Pumping?
32 28-Dec-04 70.7 1474.2 Static?
32 31-Dec-04 73.0 1471.9 Static?
32 3-Jan-05 73.0 1471.9 Static?
32 13-Jan-05 69.4 1475.5 Static
32 19-Jan-05 67.9 1477.0 Static?
32 26-Jan-05 81.7 1463.2 Static?
32 31-Jan-05 72.8 1472.1 Static?
32 31-Jan-05 61.4 1483.5 Static
32 9-Feb-05 69.4 1475.5 Static?
32 16-Feb-05 67.2 1477.7 Static?
32 23-Feb-05 68.0 1476.9 Static?
32 28-Feb-05 65.4 1479.5 Static?
32 9-Mar-05 66.0 1478.9 Static?
32 16-Mar-05 73.4 1471.5 Static?
32 23-Mar-05 65.9 1479.0 Static?
32 31-Mar-05 66.3 1478.6 Static?
32 6-Apr-05 126.8 1418.1 Pumping?
32 13-Apr-05 128.8 1416.1 Pumping
32 20-Apr-05 71.9 147.3 Static?
32 29-Apr-05 72.1 1472.8 Static
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Depth to Ground| Ground Water
Well No. Date Water Elevation Remarks
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32 2-May-05 65.4 1479.5 Static?
32 11-May-05 69.2 1475.7 Static?
32 18-May-05 122.4 1422.5 Pumping?
32 25-May-05 123.6 1421.3 Pumping?
32 1-Jun-05 69.4 1475.5 Static?
32 8-Jun-05 53.0 1491.9 Static?
32 9-Jun-05 129.4 1415.5 Pumping?
32 13-Jun-05 128.8 1416.1 Pumping?
32 15-Jun-05 131.8 1413.1 Pumping?
32 18-Jun-05 53.0 1491.9 Static?
32 20-Jun-05 71.9 1473.0 Static?
32 22-Jun-05 128.6 1416.3 Pumping?
32 24-Jun-05 54.0 1490.9 Static?
32 28-Jun-05 72.1 1472.8 Static?
32 30-Jun-05 54.0 1490.9 Static?
32 30-Jun-05 78.6 1466.3 Static?
32 6-Jul-05 130.6 1414.3 Pumping?
32 14-Jul-05 132.1 1412.8 Pumping?
32 20-Jul-05 83.4 1461.5 Static?
32 27-Jul-05 127.2 1417.7 Pumping?
32 3-Aug-05 130.2 1414.7 Pumping?
32 17-Aug-05 72.1 1472.8 Static?
32 24-Aug-05 73.4 14715 Static?
32 31-Aug-05 79.7 1465.2 Static?
32 8-Sep-05 121.6 1423.3 Pumping?
32 14-Sep-05 78.9 1466.0 Static?
32 22-Sep-05 116.4 1428.5 Pumping?
32 28-Sep-05 132.7 1412.2 Pumping?
32 9-Nov-05 75.6 1469.3 Static?
32 16-Nov-05 72.8 1472.1 Static?
32 23-Nov-05 131.2 1413.7 Pumping?
32 30-Nov-05 74.4 1470.5 Static
33 1-Feb-94 75.3 1433.7 Static
33 10-Feb-94 76.4 1432.6 Static
33 28-Feb-94 75.3 1433.7 Static
33 3-Mar-94 75.3 1433.8 Static
33 11-Mar-94 75.2 1433.8 Static
33 18-Mar-94 73.8 1435.2 Static
33 28-Mar-94 75.0 1434.0 Static
33 1-Apr-94 75.0 1434.0 Static
33 8-Apr-94 74.9 1434.1 Static
33 28-Apr-94 75.0 1434.0 Static
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33 4-May-94 74.8 1434.3 Static
33 9-May-94 75.0 1434.0 Static
33 25-May-94 74.0 1435.0 Static
33 8-Jun-94 75.0 1434.0 Static
33 15-Jun-94 73.0 1436.0 Static
33 20-Jun-94 75.0 1434.0 Static
33 27-Jun-94 73.7 1435.3 Static
33 5-Jul-94 73.7 1435.3 Static
33 7-Jul-94 73.0 1436.0 Static
33 25-Jul-94 73.0 1436.0 Static
33 1-Aug-94 74.5 1434.5 Static
33 16-Aug-94 72.0 1437.0 Static
33 24-Aug-94 73.0 1436.0 Static
33 30-Aug-94 72.0 1437.0 Static
33 7-Sep-94 73.0 1436.0 Static
33 13-Sep-94 73.0 1436.0 Static
33 20-Sep-94 75.0 1434.0 Static
33 28-Sep-94 73.0 1436.0 Static
33 5-Apr-95 71.8 1437.3 Static
33 13-Apr-95 72.0 1437.0 Static
33 27-Apr-95 70.5 1438.5 Static
20/A 22-Jan-28 11.4 1481.6 Static?
20/A 12-Nov-29 7.6 1485.4 Static?
20/A 19-Aug-30 8.7 1484.3 Static?
20/A 18-Jun-31 13.0 1480.0 Static?
20/A 4-Apr-32 10.5 1482.5 Static?
20/A 3-Jul-32 12.3 1480.7 Static?
20/A 5-Jun-33 215 1471.5 Pumping?
20/A 20-Nov-33 20.9 1472.1 Pumping?
20/A 21-Jun-34 21.5 1471.5 Pumping?
20/A 3-Jun-35 20.8 1472.2 Pumping?
20/A 14-Jan-36 24.4 1468.6 Pumping?
20/A 5-Sep-36 26.2 1466.8 Pumping?
20/A 27-Jul-37 25.6 1467.4 Pumping?
20/A 6-Jun-38 31.1 1461.9 Pumping?
20/A 22-Jun-39 27.9 1465.1 Pumping?
20/A 3-Nov-39 29.1 1463.9 Pumping?
20/A 5-Oct-40 315 1461.5 Pumping?
20/A 19-Jun-41 32.7 1460.3 Pumping?
20/A 15-Dec-41 314 1461.6 Pumping?
20/A 21-Sep-42 29.5 1463.5 Pumping?
20/A 15-Sep-43 30.7 1462.3 Pumping?
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20/A 22-May-45 26.2 1466.8 Pumping?
20/A 22-Jun-47 22.3 1470.7 Pumping?
20/A 28-Aug-47 23.5 1469.5 Pumping?
20/A 27-Jun-48 32.1 1460.9 Pumping?
20/A 12-Dec-48 32.7 1460.3 Pumping?
20/A 5-Mar-50 33.2 1459.8 Pumping?
20/A 1-Apr-51 33.2 1459.8 Pumping?
20/A 9-Oct-51 35.6 1457.4 Pumping?
20/A 5-Apr-52 36.8 1456.2 Pumping?
20/A 10-Apr-53 36.7 1456.3 Pumping?
20/A 28-Jun-53 38.6 1454.4 Pumping?
20/A 7-Feb-54 42.2 1450.8 Pumping?
20/A 23-Oct-54 44.0 1449.0 Pumping?
20/A 5-Jun-55 46.5 1446.5 Pumping?
20/A 29-Feb-56 48.3 1444.7 Pumping?
20/A 5-Mar-57 53.2 1439.8 Pumping?
20/A 18-Jul-57 54.4 1438.6 Pumping?
20/A 5-May-58 54.3 1438.7 Pumping?
20/A 6-Sep-58 57.4 1435.6 Pumping?
20/A 19-Apr-59 64.1 1428.9 Pumping?
20/A 23-Sep-59 66.6 1426.4 Pumping?
20/A 11-Jul-60 69.0 1424.0 Pumping?
20/A 4-Jul-61 70.8 1422.2 Pumping?
20/A 17-Jun-62 73.2 1419.8 Pumping?
20/A 7-Oct-62 76.3 1416.7 Pumping?
20/A 9-May-63 81.2 1411.8 Pumping?
20/A 14-May-64 87.9 1405.1 Pumping?
20/A 4-Jul-65 96.5 1396.5 Pumping?
20/A 24-Aug-66 105.1 1387.9 Pumping?
20/A 7-Aug-67 111.8 1381.2 Pumping?
20/A 2-May-68 115.5 1377.5 Pumping?
20/A 3-Sep-68 115.5 1377.5 Pumping?
20/A 3-Apr-69 114.8 1378.2 Pumping?
20/A 24-Jul-69 112.9 1380.1 Pumping?
20/A 17-Apr-70 105.4 1387.6 Pumping?
20/A 2-May-71 97.3 1395.7 Pumping?
20/A 11-Apr-72 86.7 1406.3 Pumping?
15 27-Jun-28 46.9 1479.1 Pumping?
15 2-Mar-32 49.1 1476.9 Pumping?
15 20-Nov-33 52.0 1474.0 Pumping?
15 28-Aug-34 56.3 1469.7 Pumping?
15 20-Apr-35 56.3 1469.7 Pumping?
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15 14-Jan-36 59.9 1466.1 Pumping?
15 23-Jul-36 62.4 1463.6 Pumping?
15 15-Mar-37 58.6 1467.4 Pumping?
15 23-Jun-37 57.3 1468.7 Pumping?
15 31-Oct-38 67.1 1458.9 Pumping?
15 29-Aug-39 69.5 1456.5 Pumping?
15 9-Nov-40 72.6 1453.4 Pumping?
15 13-Jul-41 72.5 1453.5 Pumping?
15 11-May-42 68.1 1457.9 Pumping?
15 8-Aug-42 67.5 1458.5 Pumping?
15 5-May-43 71.1 1454.9 Pumping?
15 26-Dec-43 70.4 1455.6 Pumping?
15 7-Nov-45 67.2 1458.8 Pumping?
15 14-Aug-46 67.1 1458.9 Pumping?
15 23-Jun-47 63.4 1462.6 Pumping?
15 18-Mar-48 66.4 1459.6 Pumping?
15 17-Aug-49 71.9 1454.1 Pumping?
15 19-Nov-50 74.9 1451.1 Pumping?
15 17-Dec-51 77.9 1448.1 Pumping?
15 10-May-52 77.2 1448.8 Pumping?
15 4-May-53 76.5 1449.5 Pumping?
15 20-May-54 78.9 1447.1 Pumping?
15 3-May-55 85.7 1440.3 Pumping?
15 2-Dec-55 87.5 1438.5 Pumping?
15 18-May-56 86.8 1439.2 Pumping?
15 12-Mar-58 96.6 14294 Pumping?
15 8-Apr-59 101.5 1424.5 Pumping?
15 14-Jan-60 103.3 1422.7 Pumping?
15 26-Mar-61 109.4 1416.6 Pumping?
15 23-Apr-62 113.0 1413.0 Pumping?
15 14-Oct-63 119.7 1406.3 Pumping?
15 12-Sep-68 139.8 1386.2 Pumping?
15 10-Feb-70 144.6 1381.4 Pumping?
15 6-Jul-70 146.5 1379.5 Pumping?
15 17-Jun-71 141.4 1384.6 Pumping?
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