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BIG CANYON RESERVOIR
GROUND WATER EVALUATION

INTRODUCTION

The ground water study for the Big Canyon Reservoir was begun on October 23,
1984, with authorization to proceed by the City of Newport Beach. This letter
report presents the results of our analysis of data collected on ground water
conditions surrounding the reservoir, over the previous four years. In addition,
several alternatives are presented for dewatering the east side of the reservoir, in
order to improve its structural stability during rapid drawdown operations.

SCOPE OF WORK
Work accomplished for this study ineluded the following tasks:

"1) Review reports and analyses on historic behavior of the reservoir levels,
ground water levels and drain discharges.

2) Collect all available data and measurements made at the reservoir since
1981, to ineclude hydraulic levels, precipitation, drain discharge and water
3) Plot, analyze and compare all pertinent factors on hydraulic behavior of

ground water related information.

4) Prepare evaluation, summary, conclusions and recommendations in brief
letter report format on the behavior as analyzed above.

5) Prepare a list of proposed alternative courses of action, if appropriate, for
review and analysis by the City."

BACKGROUND

The reservoir was constructed upon a base of fractured siltstone bedrock. Fill
material was subsequently emplaced to provide a foundation for installation of a



puddled clay base and form for the reservoir. Asphalt surfacing allows the clay to
remain moist and prevent desiccation. In 1969, portions of the reservoir's east
wall slumped inward after the reservoir was drained. This appears to have been
caused by excess weight and water pressure in the soils surrounding the reservoir.
Subsequent corrective alternatives were developed and implemented in order to
relieve water level build-up along the east wall. The east wall drain now provides
some relief in this regard, but is not completely effective as the reservoir storage
declines.

PREVIOUS STUDIES

Based upon Montgomery's previous studies and analysis of the reservoir, a number
of general conclusions were reached. These are summarized in the following
paragraphs.

Ground water in the vieinity of the reservoir occurs primarily as a result of
leakage from the reservoir. Ground water recharge as a result of rainfall is of
minor significance during most years. In addition, irrigation on the Pacific View
Memorial Park property does not appear to result in any significant recharge to
the ground water surrounding the reservoir during normal operations at the
cemetary. Background for this conclusion is presented in Appendix A.

Ground water movement is generally toward the northwest. However, reservoir
leakage causes ground water to flow around the reservoir with the highest ground
water levels found on the southeastern side of the reservoir. The resultant ground
water flow is toward the north along the east side, and toward the west along the
south side of the reservoir. Once beyond the reservoir's direct influence, ground
water flow moves toward the northwest, in similar fashion to the historic surface
and ground water flow paths.

Ground water fluctuations are of greatest magnitude along the east wall of the
reservoir due to reservoir leakage, and also due to opening and closing of the east
wall drain. Additionally, the south and west sides of the reservoir have significant
ground water level fluctuations. This suggests that additional leakage may be
occeurring from other locations (walls or floor) in the southern part of the
reservoir.



Analysis of gradients and aquifer transmissivities have indicated that about 3,400
gallons of water per day is moving away from the reservoir east wall. Review of
drain discharge records suggests that repair of cracks in the reservoir lines may,
in the past, have reduced east wall drain discharges by as much as 30 percent.
When functioning properly, the east wall drain is believed to be effective in slowly
capturing leakage.

Ground waters most similar to reservoir water from a standpoint of chemical
character have occurred in east wall drain discharges, and in wells along the
southern and eastern sides of the reservoir. Accordingly, these waters appear to
have originated in the reservoir, and to have traveled relatively short distances in

the aquifer zones.
PREVIOUS RECOMMENDATIONS
In the past, Montgomery has prepared the following general recommendations.

1) The monitoring program of measuring water levels in 11 piezometers
surrounding the reservoir, and monitoring of flows in the Main Reservoir
Underdrain, East Wall Drain and the Bren Drain should be continued. In
addition, this program should be expanded to include water level
measurements at new piezometers H-50 through H-56 (Broadmoor Tract) and
discharge measurements of the Broadmoor Drain.

2) Careful monitoring and analysis of East Wall Drain discharge fluctuations
may provide the City with a means to qualitatively assess the need for liner
repairs along the east wall. Daily, or at least weekly, measurements should
be taken and compared with reservoir stage fluctuations.

3} A regular maintenance program of inspection and liner repair should be
continued at approximately two-year intervals, when the reservoir is drained
for cleaning. Special attention should be given to the south and central
portions of the east wall and to areas on the reservoir floor where shallow
ponding and "spongy" conditions have been found.



4} It is recommended that the East Wall Drain be monitored carefully as an
indication of increased reservoir leakage. If subsequent liner leak repair
efforts fail to reduce or stabilize increased leakage, a system of dewatering
wells should be designed and installed to control the water levels of the
aquifers at selected sites around the reservoir.

CURRENT DATA REVIEW

Several sources of hydrologic data recorded during the previous four years were
obtained for evaluation of ground .water behavior in the vicinity of the reservoir.
Daily rainfall data are recorded by the reservoir staff and the Orange County
Environmental Management Agency staff from the Corona del Mar Station #169,
located near the south reservoir entrance. Monthly piezometer water level
measurements and daily reservoir stage measurements are recorded by the
reservoir staff. Monthly drain discharge measurements are recorded by the
Utilities Department staff. Historical hydrologic data, together with the current
information, provide a base upon which the behavior of ground water in the

vicinity of the reservoir can be evaluated.

The data collected between 1981 and the present was compiled and prepared in
graphical form, similar to the presentation in previous reports. That is, the
horizontal scale represents the days, months and years when the data were
collected. The vertical scale shows several sets of data which provide an
overview of all pertinent activity. Because the time frame includes four years of
information instead of portions of one year, the figures appear to achieve some
analytical improvement over the data presented in previous reports.

EVALUATION OF CURRENT DATA
Ground Water Levels
Ground water in the vieinity of the reservoir occurs primarily as a result of

reservoir leakage. Ground water recharge resulting from the percolation of

rainfall appears to be of minor significance.



Ground water level fluctuations generally coincide with the overall reservoir
stage fluctuations. The most significant ground water fluctuations occur during
years when the reservoir is emptied for regular maintenance and repair. During
these periods, the reservoir stage fluctuates about 35 feet, from 300 feet
elevation, normal maximum storage, to about 265 feet elevation. Maximum
ground water levels are noted to fluctuate as much as 11 feet along portions of
the east wall. Ground water levels along other portions of the reservoir fluctuate
on the order of 1 to 6 feet. Normal operation of the reservoir, between years
when the reservoir is emptied, apparently varies about 15 to 20 feet; i.e., 300 to
285 feet elevation. East wall ground water levels then show a maximum
fluetuation of about 7 feet. Ground water levels in other portions of the reservoir
fluctuate on the order of 0.5 to 3.5 feet, during non-drain periods.

Relative to amplitude, ground water levels along the east and south walls
fluctuate less than the actual reservoir stage. When the reservoir is emptied,
several of the piezometers in the southeastern portion of the reservoir show
ground water levels as much as 19 feet above the bottom of the reservoir. They
continue to show a slow decline thereafter. Indications are that it could take
several months for the ground water to drain to a stable level under the existing
conditions. During normal operating conditions, the ground water levels are
rarely higher than the reservoir stage. One instance when this is known to have
occurred was in 1983, when above-normal rainfall cccurred, and also concurrent
flooding of the Pacific View Memorial Park cementary property which was caused
by a broken irrigation line. Reservoir staff detected the resulting high ground
water levels along the East Wall, and subsequently discussed the problem with the
cemetary staff. Apparently, the cementary's water supply pressure regulator was
inoperative. This allowed higher pressure into their PVC irrigation system and
broken lines. The several irrigation line leaks, together with the heavy rainfall
produced the high ground water levels. Subsequent repairs to the irrigation
system and diminished rainfall allowed ground water levels to decline to more
normal conditions.

Ground Water Movement

Ground water movement is generally toward the northwest. However, reservoir
leakage continues to cause ground water to flow around the reservoir. The
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resultant ground water flow is toward the north along the east side, and toward
the west along the south side of the reservoir. Once beyond the reservoir's direct
influence, ground water flow moves toward the northwest in a similar fashion to

the natural, historic surface and ground water flow paths.
Reservoir Drains

The City's records indicate that only three of the four local drains were operative
over the past four years. These are the Bren Tract, East Wall and the West
Drains. The reservoir staff have indicated that the Seaview Drain has not been
used because of chronic maintenance problems associated with the drain pump.
During the past year, it is understood that two neighborhood complaints were
noted of highly saline rising ground water.

The three drains have been used on a fairly constant basis over the past four
years. The most consistent flows are found to be associated with the East Wall
Drain, averaging 2 to 5 gallons per minute. The Bren Traet Drain flows a similar
quantity of water but is slightly more variable. The West Drain has the most
inconsistent record. It has flows which vary from almost zero when the reservoir
is empty, to about 10 gallons per minute. The West Drain also responds the most
rapidly to fluetuations of the reservoir stage, decreasing and inecreasing as the
stage is lowered and raised, respectively. Although the records are not
completely clear, there are occasionally times when the drains are inoperative.
Subsequent operation usually results in initial drain flow which is above normal,
and then becomes more "normal" within about two months.

Water Quality

Water samples were collected by Montgomery on November 21, 1984, from 8 of
the 11 existing piezometers and the three drains for measurements of electrical
conductivity. Eleetrical conductivity (EC) is a rapid means to indicate the
approximate quantity of total dissolved solids (TDS) in a water sample. The
following Table lists the EC measurements recorded for the samples obtained, and
also for samples collected during previous studies at the same sites.



Electrical Conductivity Measurements

Piezometer

SL-1

SL-2

H-35

H-37

H-38

H-39

1-40

41

Drain

Bren Tract

East Wall

West Drain

Comparison of recent field EC results with historical EC measurements indicates
that the amount of dissolved salts in the ground water surrounding the reservoir
has changed, but not uniformly. For example, along the east side , the EC has
inereased by about 50 percent.

improvement; an EC decrease of about 50 percent since it was last measured.

Date Sampled

12/14/73
8/8/75
11/21/84

12/13/73
11/21/84

8/8/15
11/21/84

10/22/74
11/21/84

NA
11/21/84

10/31/74
8/8/75
11/21/84

8/8/75
11/21/84

8/7/75
11/21/84

8/8/75
11/21/84

B/8/15
11/21/84

3/15/74
11/21_/84

(

EC

(umhos/em)

1,590
1,690
4,000

22,080
8,200

4,180
4,400

12,300
4,600

NA
1,620

6,260
7,060
4,200

2,640
4,000

3,010
4,800

14,030
7,200

1,195
1,140

2,100
1,900

Along the southwest and north side, the EC has
decreased by about 60 percent. The EC of waters received by the East Wall and
West drains are presently 5 to 10 percent less than shown by previous
measurements. Of all three drains, the Bren Traet drain shows the best quality



In general, the overall quality of ground water near the reservoir has improved
significantly except along the East Wall. It is possible that because this area is
not sufficiently drained, salts have tended to build up in the ground water. The
average EC of ground water along the East Wall is about 4,200 umhos/em, based
upon samples obtained by Montgomery. This contrasts with the East Wall drain
EC of 1,140 umhos/em. This suggests that the East Wall drain is tapping recent
reservoir leakage, but little surrounding ground water at this time.

If a dewatering system is developed for the South and East Walls to control ground
water levels, the extracted water could, from a mineral quality standpoint, be
discharged direetly into the reservoir. The reservoir currently releases about 34
acre-feet per day of water with an EC between 500 and 1,100 umhos/em.
Dewatering of the East Wall sediments would produce approximately 1 acre-foot
per day of water with an EC of about 4,200 umhos/em. Assuming eontinuous
reservoir operation, discharge of the ground water to the reservoir would increase

the reservoir discharge by approximately 100 umhos/em.

Relative to total mineralization, the worst case scenario would ocecur as the
reservoir was drawn down. If ground water at 4,200 umhos was discharged into
the reservoir with the supply at 1,000 umhos, discharge could continue until about
160 acre-feet of water remained in the reservoir. At that point, the mixed supply
would total about 1,570 umhos (1,000 mg/l, total dissolved solids). As the
reservoir stage declined to storage values of less than 160 acre-feet, the ground
water would need to be discharged to the storm drains. However, ground waters
would in sgll probability have been dewatered by the time the reservoir was
drained to the 150 acre-foot level.

Alternatives for Ground Water Control

Some threat to the reservoir's structural stability occurs when the reservoir stage
is significantly below the ground water level in soils surrounding the reservoir.
This would be particularly true if the reservoir stage were lowered rapidly. In
order to control and maintain the structural stability of the reservoir walls from
exterior pressures, and to control the existing reservoir leakage to the surrounding
soils, & number of alternatives were evaluated. These inelude:



o "No Aection"
o Drainage Trench

o Extraction Wells
"No Action™ Alternative

The so-called "No Action" alternative considers that additional construction
activities would not occur to relieve the hydrostatie pressure in the surrounding
soils. Inherent in this alternative would be the repair and maintenance of the
existing East Wall drain system, and continued observation and monitoring of both
piezometers and the reservoir walls and floor. Specifically, these "no action"
activities would include:

1) Periodic measurement and sampling of selected observation wells and drains.

2) Repair of East Wall drain system, including cracks and leaks in East Wall,

manifold into the reservoir and drain piping system within the reservoir.

3) Inspection of the reservoir wall and floor approximately every two years and

repair all observed cracks, holes and spongy areas.
Drainage Trench Alternative

The most critical areas where high ground water levels may induce structure
instability during rapid drawdown, occur along the east and south sides of the
reservoir. The saturated soils along the sides and beneath these portions of the
reservoir are composed of sandy terrace deposits, sandy fill material and
fractured silstone bedrock. This soil is assumed to have an average ground water
level elevation of 286 feet. Dewatering the soils to an elevation of 265 feet, the
lowest reservoir stage, would require the extraetion of approximately 2,500,000
gallons (7.7 acre-feet) of ground water.

A drainasge trench excavated along the reservoir roadway could be designed and
constructed te dewater the soils and improve the structural stability of the
reservoir during rapid drawdown. The trench would be approximately 1,000 feet



long and about 40 feet deep along the east side of the reservoir. The preliminary
design of the drainage trench would be guided by the following general eriteria:

o Excavate a 40-foot deep trench for epproximately 1,000 feet with a 2
percent grade to the north;

Install a 10-inch diameter perforated PVC pipe along the trench invert;

o Install and connect a clearwell (24-inch diameter maximum strength
conerete pipe) at the northern end of the trench to a depth of about 50
feet;

o Backfill the trench with a sand and gravel filter mixture to within 10

feet of ground surface.

The trench would contain more porous materials than the soils which currently
surround the reservoir, and would thus increase the volume of water needed to be
removed to about 2,600,000 gallons to effeetively dewater the east side of the
reservoir. Upon completion of the drainage trench installation, the elearwell can
be used to extract water from the trench pipeline. The pump installed in the
clearwell should extract an average of 260 gpm.

Total cost for construction of the trench drainage system is estimated to be
approximately $400,000. This cost estimate includes trench and clearwell
construection, and the eclearwell equipment (i.e., pump, meters, eables, valves,
control box and a 8x6x8 foot vault).

Extraction Well Alternative

Assuming the physical conditions described in the first paragraph under Drainage
Trench, a series of extraction wells could be designed and constructed to
withdraw the desired volume of ground water to dewater the soil. Preliminary
estimates indicate that these wells should be spaced between 130 to 200 feet
apart, in a line along the reservoir roadway. The exact number of wells needed
will depend upon the extraction capacity of the wells and the anticipated duration
of time to complete soil dewatering. For example, if each well continually
extracts an average of 26 gallons per minute (gpm), 10 wells would be needed to
dewater the soils within one week (7 wells if each at 37 gpm, or 12 wells if each
at 22 gpm)
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The preliminary design of extraction wells should be guided by the following
general criteria:

Drill 16-inch diameter borehole to a depth of 60 feet;
Install 45 feet of blank and 15 feet of perforated 8-inch diameter PVC

casing;

]

Install gravel pack and surface sanitary seal;
Develop the well and gravel pack;
Install 4-inch diameter submersible pump;

o © 0O ©

Equip well for removal of extracted ground water, install vaults and
manifold piping.

The estimated cost per well is $18,000. This estimate includes $6,000 for well
construction and $12,000 for well equipment (i.e., pump, cables, valves, control
box, meters). If it is considered that 8 extraction wells would be needed to
dewater the soils, the capital cost for this alternative wbuld be $144,000.

In_summary, should the City of Newport Beach elect to approach the problem of
ground water behind the East Wall of Big Canyon Reservoir from a direct
structural standpoint, either a drainage trench or extraction wells could be
constructed. Approximate capital costs for these facilities would range from
$144,000 for the wells to about $400,000 for the drainage trench. These are
considered to be order of magnitude estimates for the two alternatives. It
appears that ground water pumped from such systems could be discharged directly
into the water supply for & major portion of the time during the emptying of the
reservoir. The value of these ground waters (7.7 acre-feet @ + $200/acre-feet)
pumped back into the reservoir would help offset power and maintenance costs.
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APPENDIX A

SUPPLY FROM ADJACENT WATERSHEDS



SUPPLY FROM ADJACENT WATERSHEDS

A brief analysis was made of rainfall, irrigation, evapo-transpiration and
consumptive use on a 22.5 acre portion of the Pacific View Memorial Park
adjacent to the reservoir. Precipitation information was summarized from data
at the Corona del Mar Station (No. 169} at the south end of the reservoir. Water
application information for the cemetery, available on a two-month basis, was
divided equally, and added to monthly rainfall to estimate the total monthly water
supply. This resulted in a "rounding out" of the water application over time.

A specially constructed floating evaporation pan is maintained and measured on
the reservoir surfce by the City staff. A U.S. Geological-Type floating pan ha
been shown to have a relationship to actual lake surfaces of about O. 8.(a
However, studies at the reservoir indicate that actual evaporation from the water
surface approximates a factor of 1.0 to the special floating pan. This ealeulated
value for reservoir water surface evaporation is considered to approximate the
maximum evapotranspiration potential (ETP). Evapotranspiration potential is
defined as that water loss which would occur if at no time there is a water
deficiency in the soil for use by vegetation. ETP values for 1974 and 1975 are
plotted and appear as the upper curve on Figure 1.

Values for actual measured consumptive use for turf, grasses and pasture over a
9-year period were obtained from the University of California - Agricultural
Extension Service in Riverside, and from the Extension Services Field Station in
Irvine. Estimates of probable actual Orange County Coastel evapotranspiration
were also obtained from specialists at the University of California at Irvine, and
from the California Department of Water Resources in Los Angeles. The average
of the values is 40.68 inches per year. The average was broken into monthly
totals based upon a ratio of monthly consumptive use at the Irvine station. These
values are plotted as the lower curve labeled C.U. on Figure 1.

A oompaerisen of these dete indicates that totsl consumptive use exeeoeded water
supply. For example, during 1974 the total deficiency in supply was 2.37 inches or
approximately 53 acre-feet of water over the cemetery area. This trend
continued into 1975 with a cumulative deficiency of 1.4 inches by the end of
August. :

It should be noted that data for several individual months exhibit significant
surplus. During those months runoff probably occurred. In 1974, two storms in
January, one in March and two in December contributed more than 1 inch in 24
hours, and probably resulted in potentially measurable quantities of surface
runoff. Small quantities of this runoff may have percolated in the drainage ditch
around the east side of the reservoir. Some of the excess supply also replenished
soil moisture deficiencies, which had developed during months of insufficient
supply. However, the principal thrust of the data presented in Figure 1 is that
during 1974 and a major part of 1975, significant quantities of water were not
available for percolation and ground water recharge from the Pacific View
Memorial Park area.

(a)Evaporation relationships are presented in "Evaporation from Water Surfaces",
California Department of Water Resources, Bulletin 73, 1959.
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FIGURE 1

PACIFIC VIEW MEMORIAL PARK
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JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.
17802 Sky Park Circle, Suite 201, Irvine, California 92707/ (714} 979-8733

DuWayne R. Lidke

Vice President and Manager
January 7, 1975

City of Newport Beach
3300 Newport Blvd,
Newport Beach, California 92660

Attention: Mr, Steve Bucknam
Gentlemen:

Transmitted herewith are ten copies of Progress Report No. 1,
Big Canyon Reservoir Ground Water Study, in accordance

with the terms of your Professional Services Agreement dated
September, 1974. The purpose of this study is "to collect
sufficient geologic, hydrologic and water quality data to define
the quantity and direction of ground water flow in the vicinity
of Big Canyon Reservoir.

Work on the investigation was begun in early October, 1974. This
first work progress report describes activities which have been
completed, and contains a briel review of initial data including an
analysis of the direction of ground flows and the nature and
permeability of aquifer units.

We are available to discuss this preliminary report at your con-
venience., If you have any questions please contact us.

Very truly yours,

s le

Karl H. Wiebe
Senior Hydrogeologist

di/ayw/é wade

DuWayne Lidke
Vice President




BIG CANYON RESERVOIR
GROUND WATER STUDY

PROGRESS REPORT NO, 1

INTRODUC TION

On October 4, 1974, James M, Montgomery, Consulting Engineers, Inc.
was authorized by the City of Newport Beach to proceed with a program
of ground water study and monitoring in the Big Canyon Reservoir area.
The work to be undertaken was described in a Professional Services
Agreement dated September 1974, The purpose of study was ''to collect
sufficient geologic, hydrologic and water guality data to define the
quantity and direction of ground water flow in the vicinity of Big Canyon
Reservoir'. It was agreed that progress reports would be submitted to
outline accomplishments and initial analysis at the end of each three (3)
month period. This first progress report includes a list of study activi-
ties which have been completed, a brief analysis of initial data, a des-

criptive plate and three hydrogeologic profiles, and three appendices con-
taining pertinent basic data.

CONDUCT OF THE STUDY

Work on the study was initiated in early October, 1974, Significant items
of work which have been completed are outlined in the following paragraphs.

Al

On October 8, 1974, the firm of Converse, Davis and Associates
was asked to proceed with a program of exploratory drilling, testing
and piezometer construction at eleven sites on and around the reser-

voir property.

Exploratory drilling, logging, and soil and water sampling were
initiated on October 22, 1974, While the original exploration program
included work at 11 sites, it was expanded to 13 sites as drilling
proceeded. Hole depth ranged from 33 to 49 feet (24-inch diameter};
at each site drive samples were obtained at five-foot intervals,

Water samples were bailed wherever possible after the zone of
saturation was encountered.

Water injection tests were conducted at four test sites to determine
transmissivity of the siltstone section and approximate permeability
of the individual fracture zones. Laboratory tests (constant head)
for permeability were run on eight samples, and mineral analyses
were run on 10 ground water samples.



D. Two-inch diameter PVC piezometer pipes were installed, gravel
packed and sealed in test holes at 10 sites, * Three of these
piezometers are located outside of the reservoir fence on Pacific
View Memorial Park property. An elevation survey of all
piezometers was subseguently conducted by the City of Newport
Beach. {(Piezometer design shown in Appendix A. )}

E. In order to depict and analyze hydrologic, geologic and water
quality data, a large map at a scale of 1 inch equals 80 feet was
assembled from a variety of sources. This new map forms the
base for Plate 1.

. In order to measure and monitor ground water intercepted by the
Harbor View Hills (Bren) subdrain on Newport Hills Drive East, a
general design for discharge measurement system was prepared
and transmitted to the City of Newport Beach on November 5, 1974
in preliminary form.

G. On November 21, 1974, a comprehensive program of piezometer
measurement was initiated at 30 sites, Measurements are being
made at 2-week intervals (Appendix B).

PRELIMINARY DATA EVAILUATION

A, Lithologic Units.

The materials penetrated in the """ series boreholes include surface
soils, compacted fill, alluvium or slope wash, landslide debris, terrace
deposits and the siltstone bedrock. Compacted fills comprise black to
brown sandy silt, silt and silty clay. Alluvium includes silty and clayey
sand and silty clay with gravel and cobbles, while local slide debris is
composed of brown and black silty clay with fractured siltstone and shale
fragments.

The lithologic units of major importance from a ground water standpoint
include the Quaternary age terrace deposits and the Tertiary age Monterey
Formation which forms the siltstone bedrock., The terrace deposits were
laid down directly on the beveled and eroded siltstones during late
Pleistocene time. The materials are red-brown to gray and comprise

ade

"It should be noted that test holes and piezometers have been installed
during a number of prior investigations. Although numbered sequen-
tially, a letter designation was used for each stage of study. The
present study piezometers are designated the "H-series'',
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fine silty and clayey sands and sandy or silty clays. The underlying
Miocene age Monterey siltstone includes thin interbeds of silty claystone,
silty sandstone and hard, cemented sandstone. These marine deposits
are moderately to highly weathered, especially near the terrace-~siltstone
contact. Locally, the siltstone is intensely fractured and contorted.
Where fracture zones are open, the siltstones can conduct and transmit
significant quantities of ground water.

B. Permeability and Transmissivity.

During exploratory drilling at the 13 test sites, drive samples were
obtained for examination and for possible later permeability analysis.
Constant head laboratory permeability tests were subsequently run by
Converse, Davis and Associates on four samples of fine sand comprising
the terrace deposits, and four samples of clayey siltstone and siltstone
comprising the Miocene bedrock, These tests yielded average values of
1.34 x 10-3 cm/sec (28.4 gpd/ftz) for the uncemented terrace deposits,
and 2.7 x 10-8 cmn/sec (5.7 x 10-% gpd/ftz) for the Miocene bedrock.
Tests were run for 180 hours in the siltstones and for 44 to 71 hours in
the unconsolidated sands. Permeability values are shown on Table 1.

TABLE 1

SUMMARY OF PERMEABRILITY VALUES
{({CONSTANT HEAD LABORATORY TESTS}

Depth Permeability
Test Interval 2
Site (in feet) Material cm/sec gpd/ft
29 30.8-21.6 Fine Sand 6.2x10°F 131
31 9.0-9.8 Silty Sand 1.,0x10"° 21.2
32 24,0-24.8 Siltstone 4,0 x 10°° 0.00085
34  24.0-24.8 Silty Sand 2.4%x107° 50, 9
36 34.0-34.8 Clayey Siltstone 8.0 x 107 0. 00017
37 19.0-19.8 Fine Sand (sl. 1.8x10'5 0.382
cemented)
38 39,0 x 39.8 Siltstone 2.0 x 1078 0.00042
39 24,0-24.8 Siltstone 4.0x10°8 0.00085



In order to obtain an understanding of permeability value ranges in the
fractured portions of the siltstone bedrock, ficld tests were run in four
boreholes. Measured volumes of water were injected for both constant
head measurements, and also to partially fill the hole for subsequent
falling head tests, Water level changes were measured on Stevens Type
F recorders. Resultant data were analyzed for transmissivity and
permeability by recovery and slug test methods of C. V, Theis, C. E.
Jacob and H. E. Skibitzke. * Constant head data were also analyzed by
well specific capacity methods, ** Transmissivity values represent

the quantity of water moving through a strip one foot wide, by the thick-
ness of the aquifer; permeability coefficient is found by dividing trans-
missivity by aquifer thickness. Within the sand and silty sand terrace
deposits, aquifer thickness is represented by the saturated thickness.
However, in the siltstones, only the zones of open fractures represent
the aquifers. These bedrock fracture zones are delineated on the lithologs -
Appendix A, and also on Table 2.

TABLE 2

SUMMARY OF TRANSMISSIVITY AND PERMEABILITY VALUES %
(CONSTANT AND FALLING HEAD FIELD TESTS)

Estimated Transmissivity
Thickness of Values

Test Fracture Zone (gpd/f{t) Permezability Values

Site {{t) Range Average gpd/ft cm/sec

H-28 3-6 - 406 68-135 3.2 x 10'2
6.4 x 10

H-32 +6 72-421 242 40 1.9 x 10‘2

H-36 +6.5 197-566 371 57 2.7 x 10:3

H-37 +4 83-401 206 52 2.5x 10

#*J. G. Ferris and Others, 1962, ""Theory of Aquifer Tests', USGS Water
Supply Paper 1536-E.

#3J, F, Logan, 1964, "Estimating Transmissibility {rom Routine Production
Tests of Water Wells", Ground Water Journal, National Water Well
Association 2:35.

##%Basic data for these tests are included in Appendix C. All calculations are
included in IMM-Irvine files.



C. Ground Water Conditions,

Levels of saturation and general direction of ground water movement in
terrace and bedrock materials are shown on Figures 1, 2 and 3, Hydro-
‘geologic Sections A, B and C. To the east of the reservoir, levels of
saturation have built up in the terrace sand. Waters move to the north-
west and southwest from the sands, around the reservoir down into the
zones of fracltured siltstone. On the west side of the reservoir, saturated
flow occurs principally in the fractured siltstone and ground water is
generally under moderate artesian pressure (1 to 11 feet on the reservoir
property).

The general contours of ground water elevation shown on Plate 1 were
prepared from water level measurements made on December 5, 19374.
Contours show ground water fo be moving north and northwesterly around
the northern end of the reservoir as menfioned earlier, and westerly to
northwesterly around the south end, Gradients range from about 0.3 foot
per 100 to 11 feet per 100 feet. Data suggests that gross permeability
(terrace sands and fractured siltstone) is highest along the east and north-
east sides of the reservoir and lowest at the northern tip of the reservoir
property near piezometer B-7. The marked steepening of gradients be-
tween G-26 and B-7 appears to be a result of significant permeability
reductions in the fractured portions of the siltstecne. Permeable horizons
in the siltstone have generally been described as zones of intense fractur-
ing. However, in logs of drill holes B-4 and B-7, seepage was also
noted (GEOLABS) to be occurring along the bedding planes which dip
northwest in the general direction of ground water movement.

Based upon December, 1974 levels of saturation, general magnitude values
for the quantity of subsurface flow were determined at three locations.
Subsurface flow between H-30 and H-29 beneath the reservoir property
was about 900 gallons per day {gpd), total, in the terrace sands and frac-
tured siltstone. From the reservoir fence to the Pelican Hills Fault

Zone, northwestward across a line through H-27, subsurface flow totaled
about 2,000 gpd in the sand and siltstone. Along the southwest corner of
the reservoir near H-37, about 1, 600 gpd of ground water was calculated
to be flowing beneath the reservoir property.

.Relative to water level fluctuations, periodic measurement of all significant
plezometers was initiated in mid-November, 1974. These data are shown
in Appendix B. Of the 24 piezometers measured, all declined in level
through the period to December 24, 1974, except those at B-2 and B-7.
Maximum declines occurred south and east of the reservoir and averaged
about 1.3 feet., Minimum decline occurred north of the reservoir (B-8,



B-10, G-24, G-26) and averaged about 0.2 feet., During the same period,
the reservoir water surface fluctuated from elevation 286, 4 feet (Nov. 25),
to 289.2 feet (Dec. 5), and back to 286.4 feet on Dec. 24, 1974. Rain-
fall (daily) measured at the reservoir in November and December was as
follows:

Nov, 1 -« 0.10 in. Dec., 4 - 0.76 in.
Nov. 22 - 0.01 in. Dec. 28 - 0, 68 in.
Dec, 3 - 2,00 1in. Dec, 29 - 1,32 in.

D. Ground Water Quality,

During exploratory drilling, 10 water samples were obtained for complete
mineral analyses. These data will be included and evaluated in Progress
Report No. 2, Spring, 1975.

GENERAL COMMENTS

The following general comments are based upon the preliminary review
presented in the foregoing sections;

A, Ground water was encountered in all of the 13 exploratory holes
drilled around the reservoir. Based upon elevation and fluctuation,
this surface of saturation appears to be continuous, and is not
isolated solely to the north or east sides of the reservoir, or to
individual fracture zones.

B. Overall fluctuations in ground water surface elevation between
Nov. 21 and Dec. 24 in the study area exhibit little relationship
to rainfall during the same period, or to fluctuation in reservoir
water surface elevation. Individual interrelationships will be
clarified when longer term measurements are available for analysis,
later in the 12-month study.

C. Permeability in the fractured portions of the siltstone bedrock is
somewhat higher than in the terrace sands. While those zones of
open fractures in the siltstone are relatively thin, ground waters
they carry are locally under artesian head.
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APPENDIX A
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AND
PIEZOMETER DETAILS
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SUMMARY — BORING NO. 27 (Piezometer installed)
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R T o P U AN
IN ¢¢v *oo PRESENTED 15 A SIMPLIFICATION QF ACTUAL CONDITIONS ENCOUNTERED, ‘5\_{¢
"EOT o 5 ELEVATION: 2%
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A |2 1
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Tight 1 SILTY SAND
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) | slightly cemented
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15 14
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20 13
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DATE DRILLED: NOV. 7’]974

SUMMARY — BORING NO,
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SUMMARY — BORING NO.28 (Piezometer installed)

DATE DRILLED: NOV. 7’ ]974 O.p
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(continued)
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SUMMARY — BORING NO

.28 (continued)

THIS s:gu:tl.mv APPLSIES oukvcu THE I;DC.ITION OF THIS BORING AND AT THE ‘\)/‘?‘
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I “QV @e PRAESERTED 15 A SIMPLIFICATION OF ACTUAL CONOITIONS ENCOUNTERED. \5“,::9&
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;DATE CRILLEOD: OCT. 24; 1974

SUMMARY — BORING NO. 29 (Piezometer installed)
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(continued)
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SUMMARY — BORING NO. 29 (continued)
{paTe DRILLED: Oct, 24']974 o
T et AR O A onb 15 sans LAY o177 ER AT OTHER LOCATIONS 4"1’%
B it O A O e O o KT At oD IoNs L RCOURTERED. s
IN LA AL
P X,
F CL | very  |stiff brown &|SILTY CLAY, + shale frags.
P ML | moist | very It, brn, | SILT, SANDY & cemented
L SM stiff | gray & {SILT, & siltstone
L & densel dr. gray' SILTY SAND mixed
| moist very red SILTY CLAY
stiff brown
16 9
CL
I
e 25 -
r
ro
a brown {SANDY CLAY
c
e
71 sC
D CLAYEY SAND
e 13
2 very very dark SILTY SAND  with frequent
. 20 SM moist dense | brown fine bits of
e wet q charceal v .4—!— —_
¢ lga 4 stoined streaks First H20, Water| 1
. rown ' _ 4 level rose to
s Sp SAND S | 30" in 5 minutes
| 8 /SM fine Cad 1 14
. | - /
| SILTY SAND 4 1
SM I ] w
> &
) 5| o
Bas soft -+ {gray SILTSTONE very weatheretl O
E o ML & CLAYEY - & int. fract, “li
D My moist medium lé(rown SILTSTONE mod, wec:theredMr <
R CL|fte hard s & SANDY to ve =
0 light | SILTSTONE Y O
c | very to brown | very fine weathered -
moist | hard 14 very thinly o
K streaks | streaks bedded & o
1 very fractured
& occasional
8 ?ilty sandstone
enses
o 110] M 16 L
(continued)
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SUMMARY — BORING NO. 29 (continued)

DATE DRILLED: ch.24’ 1974 o, !
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SUMMARY — BORING NO. 30 (Piezometer installed)
DATE DRILLED: OCf. 29']974 O‘p
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(continued)
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SUMMARY — BORING NO

oate orincen: Oct, 29,1974

. 30 (l‘“ antinnad)
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SUMMARY — BORING NO. 3]
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(continued)
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SUMMARY — BORING NO. 31 (continued)
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THIS SUMMARY APPLIES OHLY AY TRE LOCATION OF TH!S BORING AND AT THE 4\:""“
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FEET oo -~y
© ) .
20 - . -
B moist | medium | gray interbedded moderate to
| " hard & SILTSTONE slightly . . —
to brown [to SHALE & weathered, | 4 seepage
E hard SILTY very thinly | 4 :
. CLAYSTONE bedded, very)
fractured )
D " -
& + diatoms 4
light with siftstone
R 5 gray { 16 |
25 4— -
’ stronger water
flow
© 1 |m
CL 1
C -
K & & + hard 1
very gray cemented 1
hard brown streaks
7 streaks 30
30_.______
o | |
>
I.-é 4
o
35 g - 33
1 o
o
D L
- | .
: r
. o |
A
Y o 1 42
40

BIG CANYON RESERVOIR STUDY
for City of Newport

in cooperation with James M. Montgomery,

Consulting Engineers, Inc,

DRAWING
NOQ

12

CONVERSE,DAVIS AND ASSOCIATES

Consulting Engineers and Geologists

PR A-74-628-




ATION

) ron

75

romm

DATE DRILLED:
Nov, 1,1974 - o,
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE L
. TEME OF DR ILL ING, SUBSURFACE CONDITIONS MAYOIFFERAT OTHER LOCATIONS ‘1_‘“9
DEFTH < M AND MAY CHANGE AT THIS LOCATION WITH THE PASSAGE OF TIME, THE DATA AL
N ‘,S“' 00 PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED. @’09
FEET oo e,
* L) ELEVATION: ’

SUMMARY — BORING NO. 32 (Piezometer installed)

0 "
5 dry v, soft | black |CLAY - ADOBE
° firm cracked fine
H C I1n .
i 1 }C/H moist stiff 7 Yolos
yith pea gr, | 28
+— =" frac, shale
—L— cL brown | SANDY CLAY + pea gravel
S -4
! SM dense | light SILTY SAND  + gravel &
° brown | sandy cobbles
z stiff brown_ | SILTY CLAY
w ST very red CLAY
iff brown
a 2 stif 11
R SILTY CLAY  + pea gravel
l | ellow
T D rown
ee ] | very SILTY SAND |
: [ 5 SM dense Light
f o4 rown 16 |
:
e :
_ & & + alt, stks. clayey f
{ 1 SC gray sand & occ. pea gf. !
? prown ~ large boulder
S 12 to 24" + E
i
i gray slide debris _ ‘
d 1T brown | SILT & fractured
e 4| ML SILTY shale &
p's1— CL CLAY siltstone ?
o mixed
b -
r
i -
s
B soft SILTSTONE &
E SILTY CLAYSTONE
D & very fine
l(?) T SANDY SILTSTONE
C 0L AN i BT
K (continued)
BIG CANYOMN RESERVOIR STUDY oo
for City of Newport 13
in cooperation with James M. Montgomery, Consulting Engineers, inc,
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pave priLLED: Nov, ]']974

SUMMARY — BORING NO. 32 (continued)

%
THIS SUMMARY APPLIES OMLY AT THE LOCATION OF THI5S BORING AND AT THE A)'J"e
— @ e T TR UoCaTIoN WiTn THE BASSAGE OF TIME. THE OATA R
IN v P PRESENTED 15 A SIMPLIFICATION OF ACTUAL COKDITIONS ENCOUNTERED, ‘5‘1\9
FEET $‘-"‘ R A0y
20 =
B moist | soft brown | interbedded very to slight
A to & SILTSTONE, weathed .
medium| gray SILTY thinly bedded
E hard [streakedi CLAYSTONE  intensely
) streaked very fine fractured
& SANDY
D occ. SILTSTONE
hard with occasional
streaks cemented fine
—p/ﬁ k
R /300.50)' streaks
- 6 11
O N —————
\
C ML medium moderately to
hard slightl
& Y
i to weathered
K CL hard with frequent
L s streaks hard cemented
Ao treak
- 7 |35 streaks 32
<
0
o~
w
I”M H20 o
METE & 47 2 samplej —
hol’d /q el'I "
break —+/at 35'-3" after a
= streaks 20 minutes —
5 <
> o
) e o
very p o
7 mOisf () ‘ [§ ]
1[.?) 1st water in <
wet + alt, hard cem,- - hole
silty sandstone 101
f 40 ? sfre’cf:ks w| 47
(continued) '
BIG CANYON RESERVOIR STUDY PRAgINe
for City of Newport ] 14
in cooperation with James M, Montgomery, Consulting Engineers, Inc,
CONVERSE, DAVIS AND ASSOCIATES Consulting Engineers and Geologists Pt A-74-628-/
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SUMMARY — BORING NO. 32 (continued)

OATE BRILLED: Novy, | ‘ 1974 °
THIS SUMMARY APP':'-IES 0N|F\r AY THE glljé:nsr:B:Y%!"FT;:ZI:ABTOEI’?TI:ERALN;)C::l;:: A:’L@
DEPTH V‘b" o~ T;L’;Ek?:x":::lh‘};':.":c'n gﬂfﬂoﬁ‘rfoc':v).m"me PASSAGE OF 1;:-045.1 TRH[E DaTA 1':4“1?\
F:::T r‘,.? *"o _RESENTED IS & SIMPLIFICATION OF ACTULAL CONDITIONS ENCOUNTERED. 6\1‘)?0
40 u - e
B wet medium | brown |interbedded very thinly 4
E ] ML hard & SILTSTONE,  bedded, 15 AN
D to gray SILTY intensely 4 g
R CL hard & CLAYSTONE, fractured, | A€
O SM & light very fine moderately toj]
C very brown | SANDY slightly’ 19
Ko hard SILTSTONE &  weathered | 18
& 10 SILTY 15
SANDSTONE v
457
50—
557
60_ :
BIG CANYON RESERVOIR STUDY CRNe ¢
for City of Newport ) 15
in cooperation with lames M, Montgomery, Consulting Engineers, Inc,
CONVERSE,DAVIS AND ASSOCIATES Consulting Engineers and Geologists Fro: A-74-628-£
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SUMMARY — BORING NO. 33

oate priLLED: Oct, 28,1974

o
THISE :UBSHARY APPLS!ES ONL"C;TCTHE LOCATION OF THIS BORING AND AT THE 4:".%\
Tim FDRILLING, UBSURF A ‘TIOO.:&DW!:':SNTSHIEI:‘DSISFIGE: ;: DTTII:AEEQA LTO'SEATDIAOYN: +’
DE.FNTH csv"e eov :ggszziﬁcﬂur:aESﬁLJC‘I.FSICLAOTc!DN OF ACTUAL COMWDITIONS ENCOUNTERED, A;j'e¢
F“(; o e""’ ELEVATION: “,...c;_
dry very black |CLAY - ADOBE  disturbed
S i soft .
© CL stiff cracked fine
; ’€H _ 3" voids
! with much fie ©
slightl 1" calcarious ;
mogisf Y fragments
'_ ] moist | very
stiff
s—
S
I
o ” 5
P fragments 1 E
€ of shale J*
v |
1s
s .
h . dark
’ gray
0 :
’ sandy |
CL %
gray !
] Brown |
i SILTY CLAY 1
4 11
151 + shale
fragments __§
. sandy
| dark
i brown
brown
‘ 20 > 1
(continued)
BIG CANYON RESERVOIR STUDY iiir-Sias
for City of Newport 16
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SUMMARY — BORING NO. 33 (continued)

oate priLLen: Oct, 28']974 °
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AHD AT THE 4\:"—9
& YIME OF DRILLING. SUBSURFACE COMDITIONS MAYDIFFERAT OTHER LAQCATIONS +,<\
DEPTH v(, o\, AND MAY CHAMGE AT THIS LOCATEION WITH THL PASSAGE OF TIME. THE DATA Q@‘Fe
IN Q & PRESENTED 13 A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED. e
FEET 'b':? "41" “%Cy
20
5 moist | very | brown {SILTY CLAY  + freq. bits
| stiff sandy & very fine
o CL lenses
P
e |
i Jark
a C ar CLA "H20 samplk
s Jl{H brown Y /'" samp
h CL & SILTY CLAY  sandy fee— :
C brown |CLAYEY SAND — 1 Water
1 v, moist! very at 24' after
Tos |61 SM [wet  |dense [Tight [SILTY SAND 13 | 16 hours
e brown
r
Fo o
a > —
c o< 1 Eirst water
e e 1
D SAND -
e fine o
p ] ISP ©
I I 9 5
S 30 -—
i o |1
t 37 21
8 moist medium | brown |interbedded moderately to
| hard & SILTSTONE, slightly
E to light SILTY weathered,
D hard brown CLAYSTONE  very thinly
. streaks | & bedded,
R ML gray intensely
o H & streaked fractured
with cementeg
CBS_JBc CcL layers & 19
K pFs streaks
35755
1 + frequent
streaks very
fine sandy
1 siltstone
Y Q 31
40
BIG CANYON RESERVOIR STUDY e
for City of Newport 17
in cooperation with James M. Montgomery, Consulting Engineers, Inc.

CONVERSE,DAVIS AND ASSOCIATES Consulting Engineers and Geologists i FROJ. A-74-628-
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SUMMARY — BORING NO. 34 (Piezometer installed)

paTE DRILLED: (Qct, 22’ 1974

THIS SUMMARY APPLIES ONLY AT THE LQCATION DF THIS BORING AHD AT THE

"E(; "P* 6*" ELEVATION: &
F CL | dry stiff dk. brm,| SILTY CLAY
1 SM dense | dk. gr. {SILTY SAND
L 1 moist | stiff brown | SILTY CLAY 3
&
L black,
. gray
CL
5
2 3
& mixed silty
SM sand
y 7 ' .
0 dense | light SAND, fine
! Sp to brown | & SILTY
S /SM very & SAND
) N dense | brown
3 It
oo SM
&
P e + clayey
E sand
WA
A very red SILTY CLAY
s | stiff brown | sandy
H
? |4 8
15 CL
11 & & + streaks to 3"
5 ML brown isir;gy silt 9
\20 some ciqy
{continued)
BIG CANYON RESERVOIR STUDY oRAB e
for City of Newport o 18
in cooperation with James M, Montgomery, Consulting Engineers, Inc,
CONVERSE, DAVIS AND ASSOCIATES Consulting Engineers and Geologists o A-74-628-4
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DATE DRILLED. Oct. 22’]974 o

SUMMARY — BORING NO. 34 (continued)

3 L A P ONFACECone 1T 10HS MAY IF T ER AT OTHEA L OE ATIONS 4:;‘—’%
DEPTH 4% g AND MAY CHANGE AT YHI5 LOCAYION WITH THE PASSASE OF TIME. THE OATA o4
rlztéf Q *¢° PRESENTED 15 & SLMELIFICATION OF ACTUAL COMDITIONS ENCOUNTERED, 5\/"{\90
& 20
20
moist | stiff brown {SILTY CLAY + frequent
T CL . K

D - g merging streaks
E ML SANDY SILT
RE with trace clay
RP wet dense SILTY SAND -

O o (4 H, O after | mi
AS SM 2 . 2
C, o< 1
E c ‘

- _; 1 3.3

T - -

] SAND R
SP Fine [ A
M 2
7 a
B wet soft brown | interbedded very thinly
& & & SILTSTONE &  bedded,
E alt. hard light SILTY moderately
D moist brown |CLAYSTONE fractured
streaks & & very fine with alt, 23
R0 odiom | 8@y SANDY very weathered
o hard SILTSTONE to hard
to cemented
C It streaks ‘&
ML att. lavers
K hard A
& streaks '
i CL
35 medium 24
hard
"40 17

-
»

BIG CANYON RESERVOIR STUDY RS
for City of Newport 19
in cooperation with James M. Montgomery, Consulting Engineers, Inc.
CONVERSE, DAVIS AND ASSOCIATES Consulting Engineers and Geologists FRod A=-74-628-.
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- SUMMARY — BORING NO. 35 (Piezometer installed)

NO.

DATE DRILLED: OCf. 22' ]974 09
T A e 5 as DR FACE o 1T 1ONS MAY O1F FER AT QTMER LOCATIONS "-‘1’9
o ¢v°6 O PL I IEATIon o0 NeTUNL EQND T 1ONS ENCQUNTERED. “.::?Qp
FEET + “e,
0 L ELEVATION: .
L M%L dry vesoft [ gr. ben, | SILT & SILTY CLAY mixed
TH— . .
light] firm black |CLAY - ADOSBE
C slightly 3
moist gray very cracked
gH & fine
S cL moist dk. gray SILTY CLAY
R brown
L dense | gray SILTY SAND
O SM brown
P : very brown [SILTY CLAY
E CL stiff SANDY CLAY
13
W
A - L]
y & & & + alternating
S SM very tight streaks &
H & dense | brown layers silty
SC sand & clayey
sand
3
104— very dark CLAY
stiff brown
i CL
- brown | SANDY CLAY
SILTY SAND  varying
M streaks 18
15 dark [ SILTY CLAY
brown
| CL
§ &
gray
brown
3
20
(continued)
BIG CANYON RESERVOIR STUDY ofNe ¢
for City of Newport 20
in cooperation with James M, Montgomery, Consulting Engineers, Inc.
CONVERSE, DAVIS AND ASSOCIATES Consulting Engineers and Geologists FRS A~74-628-~
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SUMMARY — BORING NO.

35 (continued)

DATE DRILLED: ch. 25’]974 °¢
THIS SUMMARY APPLIES DNLY AT THE LOCATION OF THI5 BORING ANO AT THE ‘\)I"’@
DEPTH L L S fon witn THE PASSAGL OF TIME. THL OATA N
N ¢¥ P  PRESENTED 13 A SIMPLIFICATION OF ACTUAL CQHDITIONS EHNCOUKTERED. LIS
FEET q’r‘h 94.‘" A%QL
20
moist | very gray SILTY CLAY
T stiff brown
b CL
E
E & &
R P sm | & brown + alt stks, silty sa}
very
R O 1 moist | very light SAND
A ¢ dense |brown 'fine
c |
£l |6 3
25 Sp .__}_.
T11le
sm | & &
wet light
gray i
brown £« ¢ First Hy O encounterec
B very soft gray interbedded very o LE o
ML |eist e & SILTSTONE,  slightly 8 .
E moist hard brown |SILTY weathered
o |7 §CL &q & CLAYSTONE, streaks, very |22 A
0 hard light & very fine thinly bedded, e
R ;:r Lo | brown ISANDY very fractured <
O - STreaXs 1 &, SILTSTONE <
~ yellow |+ occasional O
> cemented o
K streaks w
(s
| & + frequent
SM very fine
streaks sitty
35_§_ sandstone 23
T dpwes
i %0 9’/ /5°5 17
BIG CANYON RESERVOIR STUDY orNe e
for City of Newport 21
in cooperatlon with James M. Montgomery, Consulting Engineers, Inc,
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OATE DRILLED: OCi’. 22']974

SUMMARY — BORING NO, 36 (Piezometer installed)

heS
o T Sy e O A a5 1} s Lony Cr 7R AT GTHLA LOCATIONS ":}e
T ‘y" ‘b.,ov Ay A T O L Cana i 1o ms ENCOURTEAED. ’4':,:3@
_"EJ A ELEVATION: *%
Al SM ] dry  |dense | black |-SLIY SAND
5 ] very | groy |CLAY
o CL stiff
| ! dense | gray , SILTY SAND 8
brown
L] very | dark |CLAYEY SAND
l L. dense brown
T ] moist light | SILTY SAND
5 brown
‘ D
R 2 14
N: with trace of clay
N
O
C
T SM
E S
| 41—
T
0 3 16
\ —
B soft gray interbedded very to
| to SILTSTONE" moderately
E medium| brown }| & CLAYEY weathered ,
D ML hard streaked SILTSTONE intensely
R 3 & with fractured
4 hard alternating 13
O1s ML hard cemented
ﬁ streaks
C
¢
| [« Very | gray | SILICEOUS
hard brown ; cemented rock
very fractured
ML soft gray & | SILTSTONE & CLAYEY
Y 20 —ML/CL gr/browr] SILTSTONE interbedded
{continued)
BIG CANYON RESERVOIR STUDY PRNe e
‘ for City of Newport 29
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oate priveeo: QOct, 22,1974

SUMMARY — BORING NO. 36 (continued)

%
T R e e InF et cOnD 1Y 1GNS Mav DIFFES AT OTHEA 1 OC AT 10 NS ‘):"‘6
DEI:TH Qv(? 00\" ::E;;:;ECDH:;GAE;L:LHJ:NL;)?C:OLI%: v:é“:fccop:éﬁ‘]gisozu::'c;ﬁsn'rgn":o?‘“ ,ﬁ*‘::‘:\.p
FEET ¢.."‘ ".u’ pON
20
B 5 moist | soft gray interbedded very weatheredl]
& SILTSTONE & very fract,
7 brown | & CLAYEY contorted
E SILTSTONE very thin bed
- | bRy,
hard weathered
D & moderately
occ. fractured -
hard very
R & streaks thinly bedded
P [ very + frequent 11 —_
ML | moist fine 1" 1
@] & stredks
§ slightly
ML weathered
c J I & & hard
¢
HoQ sample
10 / 15 _____V;,/HQO rose o 30’
& by the end of
) occ. drilling
wet
streaks w
) &
i & & + occasional 1 -
SM light fine streaks| Jee——— First H,O a
brown silty sandstong W
. 1 —
<{
(a4
3518 112 S
e L.
(a4
i EQ,_ &
K= o
[t A
. .
&
E A
4 3 y
g
moist
Y 9 29
40
(continued)
BIG CANYON RESERVOIR STUDY NY-S
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SUMMARY — BORING NO. 36 (continued)
"oate prRivten: Qct, 22’ 1974 "
THIS SUMMARY APPLIES OHLY AT THE LOCATION OF THIS BORENG AND AT THE

™ & O NG Ton W Th THE PASSAGE 07 T1aat, THE DATA
DE.: ‘.g" eov PRESENTED 15 A 51MPULIFICATION OF ACTUAL COMDITIONS EHCOUNTERED,
i T
B moist | medium | gray interbedded very to slightlly
E ] to to & SILTSTONE fractured stks,
D wet occ, brown |CLAYEY very to slightly
R streaks | hard SILTSTONE weathered, +
O 1 streaks & SANDY hard cemented
C M SILTSTONE streaks, very
Ko L : thinly bedded

non-fractured
black (

45419 27 1

504

55 *

60

BIG CANYON RESERVOIR STUDY oo ¢
for City of Newport . 24
in cooperation with Jomes M. Montgomery, Consulting Engineers, Inc.
CONVERSE, DAVIS AND ASSQCIATES Consulting Engineers and Geologists PR A-74-628-4
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SUMMARY — BORING NO. 37 {Pi ezometer installed)

pate oriviee: Qct, 22,1974 o
THIS SUMMARY APPLIES OHMLY AT THE LOCATICOH OF ‘;Hi:AIETORrI:E-RALNgc:;IS:E A:,LG‘
DEPTH ‘}9 o IL.;E::VOCR:«LALN|G“EG.ATS:'J:?:HLFOACCAET ::::Dv:lv'r'SNTsH"E‘A;ADSI:AGEE oF OTIHF.. THE DATA 1:‘44‘1’

IN ‘)Q ‘re PRESEMNTED IS A SEMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED. Qf-?
FEEOT er 6‘ ELEVATION: )QL
5 dry very dark CLAY

CL stiff brown
O
1 9
. slightly { very brown | SILTY SAND
L moist | dense with some clay
£ ] v .
moist lignt SILTY SAND  alternating
brown merging
& streaks with
T gray occasional
E 54— streaked fine 1"
streaks with
R 2 some clay 1
R
SM
A
C
E
S% & + alternating
merging
D 3 /SM : streaks 14
E 10 sand, fine
P -
O
> ] Tight | SAND
| brown | fine
T
4 18
15
- SP
ey
light
ra
T 20 12 ro?:m 18
{continued}
BIG CANYON RESERVCIR STUDY Y-S
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SUMMARY — BORING NO.37 (continved)

DATE DRILLED: (Oct, 22' 1974 °
e o BT NG S GRS ACE CONDITIGNS MAY O1F FERAT OTNER LOCATIONS 4'5;'3‘,.\
pE & O RS NTED I A SR IFIEATION OF ACTUAL CONDITIONS ENCOUNTERED. J“G‘,E:p
FEET 6._"‘ "4‘1’ *Cy
20
Th moist | very light SAND
E - | dense brown | fine
E
R &
R P light
Ao iy SP/ gray -
C is M brown
E; -
B 5 soft gray CLAYEY very weathered8
25 M,% & SILTSTONE very fractured
E L brown
D streaked
R light SILTY
. brown |SANDSTONE
O SM &
gray
C streaked
K & & & + interbedded
ML medium | brown very fine 3"
7 hard streaked streaks 29
304 siltstone, I
clayey
| medium | gray  |interbedded  very fine 1"
hard & SILTSTONE streaks "
ML to dark & CLAYEY moderately a
8 & hard gray SILTSTONE weathered, 14 =
35 streaks | & with occ, moderately __|
SM brown |very fine 1" fractured, | 91{—1" H20 seepage o
. streaks very thinly| & w
SILTY bedded k= 2
i SANDSTONE -] Pyt
with frequent & 0O
fine 1" g v L
) cemented &— Ho0 level aftef
& & streaks streaks silty & four hours a
ZL | moist claystone L
'y 9 26
40
(continued}
BIG CANYON RESERVOIR STUDY : PRNe e
for City of Newport ) 24
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ML}

DATE DRILLED. (e, 22']974 o

¢
o T,
THIS S5UMMARY APPLIES OKLY AT THE LOCATION @F THI$ BORING AND AT THE » ‘-é
@ TIME OF DRILLING., SUBSURFACE CONDITIONS MAYDIFTER AT OTHER LOCATIONS .
REPTH < \ AND MAY CMANGE AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA
IN Cad e,o PRESENTEQ 15 A S5IMPLIFICATION OF ACTUAL CONDITIONS ERCOUNTEREOD.

40 - ,
. . interbedded slightly
B moist | medium| gray ISILTSTONE  weathared,
E 1 ve t: dark & SILTY moderately
b mo?s’t horrd o CLAYSTONE  fractured,
] streaked % Y with occasional very thinly -
R a brown | frequent bedded
O streakedj cémented -
streaks
C . H20 sample
K
V45110 19
50
557
60 .
BIG CANYON RESERVOIR STUDY orNe' e
for City of Newport 27
in cooperation with Jaomes M, Montgomery, Consulting Engineers, Inc.
CONVERSE, DAVIS AND AS SOCIATES Consulting Engineers and Geologists ot A-74-628-£

NO.




ROy

oaTe pRiLLED: Qct, 30' 1974

SUMMARY — BORING NO.38

(Piezometer installed)

)
T et s AT ACE COND 15 10m3 i av BFFER AT OTHER LOCATIONS "-‘1’4\6\
e *v"é I AL S AL ety P e e "3:\;':\9
"EOT l ﬁ*‘} ELEVATION: >0
£ dry soft dark SILTY CLAYS  with pea gr,
gray & SANDY SILT fractured +
moist e & mixed,varying shale & ocec,
| 1 5 > brown fragments to 4" 6
&
black
L gray
. CL
L
5_._._._-—-
2 8
& & + mixed
] SM dense silty sand
‘0 3 8
B
4
4 )
rls——‘—
T 7 very dense | brown | SILTY SAND
gD moist & "
RE . sm | to dark
R P moist bro wn
AO streaks streaks
c3 moist | very | light | SAND
! 4 d b f
E I M ense rown | very fine
> 5
20 18
(continued) A
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. oATE DRILLED: (¢t 30’]974 ‘

SUMMARY — BORING NO

<
4\‘91
THIS SUMMARY APPLIES QHLY AT THE LOCAYION OF THIS BORING AND AT THE A l"‘t\
TIME OF ORILLIKG, SUBSURFACE CONDITIONS MAYDIFFERAT QTHER LOCATIONS .1. &
AND MAY CHAMGE AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA a1
PRESEMTED IS5 A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED. “‘,::.9
)QJ_

. 38 tconﬂnued)

20 —_
T moist | very light SAND /
D very dense | brown |very fine
E £ ’ %M moist
R -
R P
A © .
S & | wef dense | & + merging fine
C SM & brown streaks silty
E ! ML stiff & sand & silt,
B 6 | CL gray & silty .cloy 4
5 + occasional
5 fine shale
i fragments 7
- S =1 3%— H,0 seepage
B very soft gray interbedded very Ny I not stabilizkd
. moist & SILTSTONE weathered,| ©] p-£¥ . .1, not stabilizp
E & brown 1& SILTY intensely | 3|
D 4 moist CLAYSTONE  fractured, o
streaks bedding —
R indistinct -
O ()
Ly
€0 7 13 —
<
K (>4
] O
ML & + occasional L.
CL mediom bedding =
’ hard streaks, ver o.
streaks to moderately
1 weathered \/
3518 12 e
| + occasional
streaks sandy
] siltstone
3 Vs
’ 40 5/ 6
BIG CANYON RESERVOIR STUDY ofNe
for City of Newport . 29
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SUMMARY — BORING N0O.39? (Piezometer installed}

DATE DRILLED: (Qet, 30' 1974 o
4\01
T T N et Con 1S O3 AT O 17 FER AT OTACH L OCATIONS kR
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APPENDIX B

MEASUREMENTS OF GROUND WATER SURFACE
BIG CANYON RESERVOIR AREA

{All Measurements in Feet)

Approximate
Ref, Point Distance - Ref, Distance - Ref, Point to Ground
Piezometer Elevation (Mean Point to Ground Water Surface
Number Sea Level Datum) Surface 11/21/74 12/5/74 12/24/74
B-1 271.99 -. 67 - - 11.50
B-2 271.43 -.57 10, 66 10.59 1C. 65
B-3 269,97 -1.0 9.42 9.54 9.54
B-4 269.29 —.éZ 14. 81 Submerged 15,21
B-5 274,60 ‘ -.75 - - 14,50
B-6 273,13 -.83 - - 22,75
B-7 268,90 -.63 18.45 18.66 18,32
B-8 292.14 . 92 20. 71 20.79 20. 84
B-10 277.55 .67 10.79 10.90 10. 97
B-23 272.98 -.23 15.71 15, 83 16.18
Cc-11 - - - - -
Cc-12 256.17 - - - -
C-15 - - - - -
C-16 255,14 - - 5.80 6.41
G-22 307. 45 -. 42 39.21 39.44 39.65
G-24. 278,37 -.25 7.10 7.22 7.31"
G-25 287.71 -. 25 10. 87 11.09 11.28
G-26 _ 277,42 -.08 7.71 7.76 7.94
H-27 304. 92 .63 27, 46 27.69  27.88
H-28 314.30 .83 31.69 32.29 32.93
H-29 309.59- 2,42 31,41 31,79 32.02

H-30 311.10 2.63 ' 29.93 30.48 30.90



APPENDIX B (Cont.)

MEAS UREMENTS OF GROUND WATER SURFACE
BIG CANYON RESERVOIR AREA

Approximate .
Ref. Point Distance - Ref. Distance - Ref. Point to Ground
Piezometer Elevation (Mean Point to Ground Water Surface
Number Sea Level Datum) Surface 11/21/74 12/5/74 12/24/74
H-32 319.57 -.56 34, 83 35,39 35,92
H-35 312, 66 2.07 28.54 29.08 29,44
H-36 289.29 2.5 24,54 25.19 25, 80
H-37 301,08 2.42 29, 80 30.17 30.53
H-38 309.78 2.33 27.92 28,58 29,14
H-39 293,94 2,42 16.29 16,60 16. 91
SL-1 309.07 1.06 22,96 24,54 25.35
SL-2 308, 77 1.37 49. 80 49. 66 50, 04
I - ‘]I =] 3 G?a g'f
319,95

I-41



APPENDIX C

BASIC DATA
FIELD PERMEABILITY TESTS
(FALLING HEAD)
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FALLING HEAD PERMEABILITY TESTS

(Slug tests)
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Boring H-28

i /BORING H-28
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— ]

Stdtic wWater [level] = 40|' 1147/741at 1430 hours
(THis maly be iwater intrpduced during drilling.)

Water level was rdised from SWiL. of 40
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Linute-l Fallinf-head b estwas-begup-from-26 74 at

"to 35' ot uknown|Q. Level

Level raisedifrom 31' to
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4 1
1 1 1 ¥ I
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Ny
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ELAPSED TIME (Hours)

Field permeability tests were run using off-site water introduced into the boring to bring water
levels to desired depth. Decay in elevation was measured with a Stevens Recorder.
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FALLING HEAD PERMEABILITY TESTS
( Slug tests)

12 - Boring H-32
14 -
16 -
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20 \
22 — \
WATER DEPTH _
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26 - \ BORING H -32
§ /
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28 -
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30 1) 74
32 \\
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¥ 7 Q. level maintained at 26'10" {per Table Il atfached) and rdised to
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40 ~ :
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"~ ELAPSED TIME (Hours)

Field permeability tests were run using off-site water introduced into the boring to bring water
levels to desired depth. Decay in elevation was measured with a Stevens Recorder,
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FALLING HEAD PERMEABILITY TESTS
(Slug tests)

X
i

BORING H-36

I8 -\ -BORING H-~-36
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WATER DEPTH i
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ELAPSED TIME (Hours)

Field permeability tests were run using off-site water introduced into the boring to bring water
levels to desired depth. Decay in elevation was measured with a Stevens Recorder.
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FALLING HEAD PERMEABILITY TESTS
(Slug tests)
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Field permeability tests were run using off-site water introduced into the boring to bring water
levels to desired depth. Decay in elevation was measured with a Stevens Recorder.
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JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.
17802 Sky Park Circle, Suite 201, Irvine, California 92707/ (714) 979-8733

Duwayne R. Lidke
Vice President and Manager

May 13, 1975

City of Newport Beach
3300 Newport Boulevard
Newport Beach, California 92660

Attention: Mr. Steve Bucknam
Gentlemen:

Transmitted herewith are ten copies of Progress Report No, 2,

Big Canyon Ground Water Study, in accordance with the terms of your
Professional Services Agreement dated September, 1974, The purpose
of the investigation as stated is '"to collect sufficient geologic, hydrologic
and water quality data to define the quantity and direction of ground
water flow in the vicinity of Big Canyon Reservoir."

his is the second in a series of brief progress reports. It describes
activities which have been undertaken since January 1975 and presents
basic data on ground water levels and water quality, We are available

to discuss this investigation and data contained herein, at your convenience,
If you have any questions, please contact us.

Very truly yours,

Karl H, Wiebe
Senior Hydrogeologist

’Cﬁ;’j&,xéyzu , / 2{;; ég ,

DuWayne R, Lidke
Vice President

PLANMING.. RESEARCH. ..ENVIRONMENTAL ENGINEERING



BIG CANYON RESERVOQIR
GROUND WATER STUDY

PROGRESS REPORT NO, 2

INTRODUCTION

On October 4, 1974, James M, Montgomery, Consulting Engineers, Inc,
was authorized by the City of Newport Beach to proceed with a program
of ground water study and monitoring in the Big Canyon Reservoir area.
The work to be undertaken was described in a Professional Services
Agreement dated September, 1974, The purpose of investigation was
"to collect sufficient geologic, hydrologic and water quality data to define
the quantity and direction of ground water flow in the vicinity of Big
Canyon Reservoir." It was agreed that progress reports would be sub-
mitted to outline accomplishments at the end of each three (3) month
period. This letter report describes monitoring activities completed in
the past quarter, and presents basic data and information on water level
fluctuations, rainfall, discharge from drains and ground water mineral
quality analyses,

CONDUCT OF THE STUDY

Work on the investigation in the past three months has included the
following items:

A, Water level measurement and monitoring at 27 piezometer sites
around the reservoir, measurement of discharge on the main reservoir
underdrain, the east wall drain and the Bren Tract (Harbor View
Hills) drain, and collection of both measured and recorded rainfall
data, Measurements are at two-week intervals,

B, Mineral analysis of ground water samples from piezometers and
the Bren Drain.

C. Review and brief data evaluation, including a graphic representa-
tion of hydrologic information collected.

HYDROLOGIC DATA

Information on precipitation for the study is obtained from Corona Del Mar
Station No. 169 at the south end of the reservoir. These facilities include
both a standard-type manual raingage, plus a recording gage. The record-
ing gage is maintained by the Orange County Flood Control District, and
data is collected periodically and analyzed in Santa Ana. Manual measure-
ments are made on the standard raingage by the City staff, Daily and
cumulative rainfall is shown graphically on Figures 1 and 2.



A summary of monthly precipitation is shown on Table 1,

TABLE 1

MONTHLY RAINFALL SUMMARY

Cumulative

Month Rainfall Rainfall

{Inches} {Inches)
'Oct.,1974 .41 ' .41
Nov., .11 .52
Dec, 4,72 5.24
Jan., 1975 .42 5.66
Feb. 1,88 7.54
Mar, 3.20 : 10.74

Daily fluctuations of the reservoir water surface elevation are shown on
Figures 1 and 2, Beginning November 2, the water surface was lowered
to about elevation 286 from about elevation 297, From November 25, 1974
to March 20, 1975, the surface elevation fluctuated from about elevation
286 to 290 feet,

Measurements of discharge at the east wall drain and the main reservoir
underdrain are shown on Figures 1 and 2, The average discharges recorded
from February 22 ta March 20 for these drains range from 14,82-15,25
gpm, and from 3,74-5,64 gpm, respectively. Records kept at the reservoir
indicate that the reservoir was drawn down approximately 10 feet at the
beginning of that period. Following that lowering, the discharge in the east
wall drain decreased from approximately 18,5 gpm to + 16 gpm. The
average discharge for the remainder of the period was +15.5 gpm.

The discharge measurement system for the Bren Tract drain (Harbor View
Hills) was constructed in November,1974, but has operated only intermittantly
due to periodic pump malfunction. As a result, continuous discharge measure-
ments are not available, When the pump is activated, it discharges at

about 12 gpm, between activation and shut-off levels, Average overall
discharge for operational periods is shown in Table 2,



TABLE 2

AVERAGE DISCHARGE
BREN TRACT DRAIN

Average

Dates Duration . Discharge
(Min, ) (gpm)
3/21/75 -~ 4/2/75 16920 3.38
4/2/75 - 4/3/75 1412 2.98
4/3/75 - 4/3/75 33 3.68

During the early part of March, the Engineering staff of the City noted
that flow in the drain had increased markedly. It was reported that
during the rains of March 6 and 7, the pump operated continuously for
several periods while the drain was also discharging into the overflow.
This would result in a discharge considerably in excess of 12 gpm unless
the pump was malfunctioning during that period,

Water level measurements were taken approximately every two weeks
from November 11, 1974 to March 20, 1975, (see Figures 1 and 2). Water

L/ I

levels in piezomete
continuously (see Plate 1 in Progress Report 1 for piezometer locations).
Individual net declines are shown on Table 3. The declines become
progressively smaller down-gradient or westward from the reservoir east
wall, ranging from 3,31 feet at piezometer SL-1 to 0.04 feet at G-25. The
decline is greatest in piezometers SI.-1, H-28, H-30, H-32, H-35, H-36
and H-38, all of which are located on or adjacent to, the east wall, except
for H-36. Field evidence suggests the net rises of 6.38 and 1,48 feet for
piezometers B-1 and B-6, This probably relects flooding and leakage

into the piezometers and not a true rise in the piezometric surface.

b ~ thao "acaraoniw awmAd ~ Frmemr e s bl A Anclima
I (8] L

— 3

As shown on Figures 1 and 2, ground water levels in the study area
exhibited little direct effect from observed rainfall between November and
March, The lack of significant rainfall effect to date may be attributed

to one or both of the following factors:



TABLE 3

NET CHANGES IN PIEZOMETERS
11/21/74 THROUGH 3/20/75

RESERVQOIR PROPERTY CEMETARY PROPERTY
Net Net

Piezometer Change Piezometer Change
No. (ft) ~ No, (ft)
H-36 - .87 H-32 -1,67
H-37 1,62 H.28 ~1.56
H-35 -1.70 H-27 - .78
SL- 1 -3.31 B-8 - .46
H-30 -2,28 B-10 - .21
H-29 - .80 MAC ARTHUR BOULEVARD
H-39 - .15 Piezometer C}i\:]s.?ltge
G-25 - .56 —No. _{ft)
G-22 - .43 B-7 - .04
G-26 - .04 B-4 oo ¥
G-24 - .41 B-3 +6,38
B-23 -1, 06 B-2 - .04
SL- 2 - .48 B-6 +1,48
H-38 -2.55 B-1 + .34

BREN TRACT

Net
Piezometer Change
No, (ft)
C-12 - .60
C-16 + .78

* No measurement, piezometer.ﬂooded, 3/20/75



(1) The lag time between rainfall and subsequent percolation to the actual
ground water surface, and (2} insufficient rainfall available for deep
percolation due to evapotranspiration, soil moisture deficiency, and/or
moderate runoff. If significant recharge is occurring and lag time is

the primary causative factor for the lack of responce in piezometers,
water level rises should occur in the late spring or early summer as
measurements continue, *

GROUND WATER QUALITY DATA

During the ground water studies, a total of 21 samples have been collected
and analyzed for their dissolved mineral constituents., Analyses of samples
collected during the recent drilling program are presented in Appendix A,
and selected mineral constituents are shown in Table 4. The location of
piezometers and drains are shown on Plate 1, (progress Report No. 1),

Analyses indicate that total dissolved solids (TDS) increase markedly, as
ground waters flow down-gradient (Plate 1), with lowest concentrations of
about 900 to 1100 mg/l at sites H-33, H-34 and SL-1, Downstream con-
centrations in and near the Harbor View Hills Tract, range from about
10, 000 to 15,500 mg/l, TDS. As concentration increases, the chemical
character of ground water changes from sodium sulfate-bicarbonate to
sodium sulfate and finally to sodium chloride.

Nitrate concentrations in both reservoir water and locally applied water
contain less than 2 mg/1 of NO;. Nitrate concentrations which appear in
local ground waters probably originate as leachate from applied fertilizers
and/or from natural animal wastes on the ground surface. Ground waters
with the highest nitrate concentrations occur at piezometers G-24 and B-7,
and the new Bren Tract drain, while lowest values were found in piezometers
G-25, H-29, H-33, H-34 and SL-2.

A plot of the ratio (R) of electrical conductivity (EC x 106@ 25°C) to bicar-
bonate concentration (HCO3) indicates that waters most resembling reservoir
supply and applied water (R=4), occur in piezometers SL-1, H-29, H-31,
H-33 and H-34 (R=6,5-8,3). Most dissimilar waters {R=50,0-89.8) were
found at sites B-4, B-7, B-23 and the Bren Tract drain, with the remainder
of samples exhibiting intermediate values as shown on Table 4, It should

be noted that ratios greater than 4,0 reflect increased distance of travel
from the source, but do not necessarily indicate the specific sources or

the exact recharge areas.

* Piezometers H-32, H-28, H-27,B-8,B-10,B-2, and B-3 should be
good sites to monitor possible rises due to rainfall, as they have
shown steady declines with only slight fluctuations during the entire
period and do not seem to show any significant reservoir effect,

-5~



TABLE 4

SELECTED MINERAL CONSTITUENTS

Sample Total Electrical Ratio
Location Dissolved Conductivity Electrical Nitrate
Solids umbhos Conductivity Conc.
(mg/1) (@25°C) Bicarbonate (mg/1)
Conc,

SL-1 { 1,100)* 1,590 6.5 8.9
SL-2 {15, 500) 22, 080 27.6 0.22
B-1 (10, 200) 14, 600 44,7 0.66
B-2 { 8,500) 12,100 41.3 4,87
B-4 { 3,700) 5, 300 50,0 7.8
B-7 (15, 500) 22,100 70.2 38.5
C-16 (10, 000) 14,400 21.9 4,3
G-23 {18,900) 26, 940 89.8 7.3
G-24 ( 2,600) 3, 750 13.5 20,8
G-25 ( 5,400) 7,730 13.4 0.22
G-26 ( 5,400) 7,730 18.3 3.8
H.27 2, 600 4, 080 12,4 6.2
H-29 1,893 2, 850 7.3 0.22
H-30 4,613 6, 350 20,0 22,2
H-31 2,198 3,130 9.6 7,53
H-32 2,121 3,410 11.8 3.32
H-33 904 1,330 6.8 1,77
H-34 1,106 1, 660 8.3 0.22
H-26 6,169 7,210 20.4 4,87
H-37 9,203 12, 300 31.5 5,54
H-39 4,068 6, 260 18.9 10.6

Reservoir .

Underdrain ( 6, 600) 9, 490 22.1 12,9

Bren Drain 13,430 19, 200 62.9 26.6

#HTDS Value calculated from EC)



SUMMARY

A-

Ground water levels in the study area exhibited little direct effect
from observed rainfall between November and March, This may
be a result of lag time, or of lack of deep percolation resulting
from evapotranspiration, soil moisture deficiency, etc..

The decrease in rate of reservoir level decline after November 25,
is generally mirrored by piezometers SL-1 and H-36., Fluctuations
in those piezometers also relate to reservoir level changes, with

a 5-10 day time lag.

Very minor flow increases and decreases occur in the main under-
drain and the east wall drain with increase and decrease in reservoir
water elevation, except at the beginning of the period when the east
wall drain discharge decreased 2.5 gpm after a + 10 foot decline

in reservoir stage.

In the study area, the maximum ground water level declines

(1.56 feet-3, 31 feet) have occurred just east of the reservoir. In
addition, the declines become progressively smaller down gradient
or westward from the reservoir east wall., These 2 factors suggest
the present effectiveness of the east wall drain. This hypothesis may
be tested by closing the east wall drain, while the reservoir stage is
relatively constant, and monitoring the water level changes.

Analyses of water samples suggest Increased concentrations

of dissolved minerals with increasing distance of ground water
movement or travel, Observed nitrate concentrations indicate
that during certain periods in the past, rain water and/or applied
irrigation waters have percolated to the ground water table,
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MONTGOMERY RESEARCH INC.

A Subsidiary of James M. Montgomery, Consulting Ehgim;-crs, Inc.
£5% East Walnut Street, Pasadena, California 91101
Telephone: (213) 796-9141 or {213Y681-4255

Newport Beach

lient:

REPORT OF
. WATER ANALYSIS

sscription and amount of sample:

Lab No. __Th232

Job No.  40.0550

ATL-628A Big Canyon Plezometer, H-27 Newport Beachs

Opaquehigh turbidity

“ate sample taken:

Date received:

’ Sampled by: __K. Wiebe

Sample analyzed by:

—ate of analysis:

Report No.:

L. Leong

Cations mgll meq/] Anions mgll meq/1
Ammonium Bicarbonate
Calcium 147.6 Borate {as B)
Magnesium 62,0 . | Carbonate
Potassium 9.6 Chloride 1023 )
Sodium T65 Fluoride 0.48
Hydroxide
Nitrate 6.2
( Nitrite
Orthophosphate
Sulfate 520
Total Cations - Total Anions
Acidity (as CaCOy) Lead (Pb) “Strontium (Sr)
Alkalinity Manganese {Mn) £ 50ug/L, Sulfide (S)
Hydroxide Mercury (Hg) Sulfite (SO3}
Carbonate . Moisture in sludge Surfactants
‘Bicarbonate ZTOmg[ Organic nitrogen Sulfur dicxide {SQj)
Arsenic {As) il and Grease Threshold odor No.
Barium (Ba) pH (units) 7.9 Turbidity (J. U.) 500
Biochemical Oxygen Demand Phenols Zinc (Zn)
(BODs3) Phosphorus, total (P)
Cadmiurn (Cd) Residue :

Carbon Dioxide {CQO2)
Chemical Oxygen Demand (COD)
Chlorine Demand

Chlorine Residual
Chromium, hexavalent (Cr
Chromium, total (Cr)

VI'

Color funits} 8

Copper {Cu)

Cyanide {CN)

Dissolved oxygen {DO)

.Specific conductance (EC) Lodo
Hardness, total 512mg T
I (Fe) 20ug/L

Remarks: .

' & Al values in mig /1l unlcss otherwise noted.

[T TP

Total solids (TS)

Total suspended solids {T55)

Total dissolved solids (TDS)2600re/L

Total fixed solids (T F5)

Total volatile solids (TVS5)

Fixed dissolved solids (FD5)

Fixed suspended solids (FSS)

Volatile dissolved solids {(VD5)

Volatile suspended solids (VS5)

Secttlcable solids { )

Selenium (5S¢}

Silica (5i0,) 50 mg/L

Silver (Ag)

Submitted bLy: (ﬁ\/bm\_ﬂb—— ('(_: AT

Raymond G. Zoehnplenmyg .
Chicl Chemist

-




A Subsidiary of James M. Mon!gémcry. Consulting Enginccrs, Inc.
555 East Walnut Street, Pasadena, California 1101
Telephone: {213} 796-9141 or (213)1681-4255
. REPORT OF ) .
- - WATER ANALYSIS
{ - . . i . Lab No, 74232
' b No.
C. ent: Newport Beach i Job No 40, 0550
D~scription and amount of samp‘lc: A74-628A Big Canyon Piezometer, H-27
Newport Beach
D-te sample taken: Sampled by:
L e receiveds Sarnple analyzed by: L.. Leong
Date of analysis: 12/5/74 Report No.:
Cations megll meq/l Anions mg/l meq/1
Ammonium Bicarbonate
Calcium Borate (as B)
‘Magnesiuvm Carbonate
Potassium Chloride
_Sodiu.rn Fluoride
Hydroxide .
. Nitrate 6.2 as NO
- . N b
Hitrite
{7 . Orthophosphate
Sulrate_
Total Cations - Total Anions
Acidity {as CaCO3) Lead {Fb) Strontiuvm (S}

“kalinity

Manganese {Mn}

Sulfide (5}

Hydroxide Mercury (Hg) . Sulfite {SO3}
Carbonate Moisture in sludge Surfactants
Bicarbonate Organic nitrogen Sulfur dicxide (503}

rsenic {As)

Qil and Grease ST

Threshold odor No.

arium {Ba) pH (units) Tourbidity (J. WU,
Biochemical Oxypgen Demand Phenols Zinc (Zn)

{BOD5) . Phosphorus, total (P) .

admioum {Cd) Residue .

arbon Dioxide (CO2)
Chemical Oxypen Demand (CODI
Criorine Demand

‘hlorine Residual
_“hromium, hexavalent (Cr
Chromiuam, total {Cr}
~olor (units)
lopper [Cu)
Cyanide {CN)}
Dissolved oxypen (DO}
pecific conductance {EC)
{ardness, total

\'])

———

Total solids (TS)

Total suspended solids (TSS)

Total dissolved solids {TDS)

Total lixcd solids (TF5)

Total volatile sotids {TVS)

Fixcd dissolved solids {FD5)

Fixed suspended solids {F55)

Volatile dissolved solids {(VD5)

Volatile suspended solids {Vv5S)

Scitlcable solids { )

Selenium {Se¢)

Silica (SiOZ)

Ir  Tel Silver {AfR)
Temarks:
¢ All values in mp/1 unless otherwise noted, . Submitted by:
Raymond G, Zebnpleomg
MMmi=1

. Chicl Cheanst
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A Subsidiary of James M., Montpomery., Consultinpg Engineers, Inc.,

555 Faost Walnut Street,

City of Newport Beach

Client:

REPORT OF
WATER ANALYSIS

Pasadena, Catifornia 91101
Telephone: (213) 796-9141 or {213)681-4255

Lab No. 74-221

Job No. 40. 0550

“escription and amount of sample: 1 gal mUddY liquid' -
Big Canyon Piezometer H-29
Date sample taken: Sampled by: Karl Wiebe
Sate rececived: 10/24/74 . . Sample analyzed by: R.Z.
Date of analysis: 10/27-11/8/74 . o Report No.:
- Cations mgfl meq/l Anions mg/l meqfl
Ammonium | Bicarbonate 390. 4 6.40
Calcium 62.0 3.10 Borate {az B) .
Magnesium 62.0 5.10 Carbonate _
Potassium 2.5 0. 06 Chloride 516. 7 14,58
Sodium 500.0 21.75 Fluoride 1, 60 0.08
Hydroxide .
) Nitrate €0.22 0. 00
Nitrite X
Orthophosphate .
) Sulfate 752.0 15, 66
’ Total Cations | (26, 5 30.01 Total Anions 1461. 6 36.72
Acidity {as €aCO3} Lead (Pb) “Strontium (Sr)
Alkalinity Manyanese {Mn} Sulfide {S)
Hydroxide Mercury (Hg) Sulfite {SO3)
Carbonate Moisture in sludge Surfactants
Bicarbonate - _320.0 Oryanic nitrogen

Arsenic [As)

Barium (Ba)

Biochemical Oxypen Demand

(BOD3)

Cadmium {C4d)
Carbon Dioxide (CO2)

Chermnical Oxyzen Demand {COD)
Chlorine Dermand

Chlorine Residual
Chromium, hexavalent (Cr
Chromium, total {Cr}

Vl)

Color {units) .

12

Copper (Cu)

Cyanide (TN}

Dissolved oxygen (DO)

Specific conductance (EC)
Hardness, total

410, 0

2850

¥ {Fe)

Remarks:

* Al vatues in mg/l unleas otherwise noted.

oL TET]

Sulfur diexide {SO;)

0Oil and Grease

Threshold odor No.

pH (units} .10

Turbidity (J. U, )

Phenols

Zine {Zn)

Phosphorus, total (P}

Residue
Total solids {TS)

Total suspended solids [TSS)

Total dissolved solids {TDS)_ 1893

" Total fixed solids (T FS)

Total volatile solids {TVS)

Fixed dissolved solids [FDS) .

Fixed suspended solids [(FSS}

VYolatile dissolved solids (VDS

Volatile suspendcd solids (VSS)

)

. Settleable solids { }
Selenium (Se}
Silica {5i0,)} 37.0

Silver {Ag)

Submitled by!

.. Raymond G. Zchnpfennig
Chief Chemint



A Subsidiary of James M. Montgomery, Consulting Enginecers,

lnc..

555 Fast Walnut Street, Pasadena, California 91101
Telephone: (213) 794-9t41 or 1213)681-4255 ‘ ’

City of Newport Beach

Aient:

REPORT OF
WATER ANALYSILS

Description and amount of sample:

Lab No. 74-223

Job No. 40. 0550

Big Canyon Piezometer H-30

Karl! Wie I;e

Date sample taken: 10/29/74 Sampled by:
. Date received: 10/31/74 . . Sample analyzed hy: R.Z. &.,L, Leong
Date of analysin: _ _11/1-8/74 . Report No.:
- Cations mgll meg/} Anions mg/l meq/1
Ammonium Bicarbonate 317.2 5.2
Calcium 264.0 13,17 Borate {as B) .
Magnesium 270.0 22,21 Ca.rbona.;e
Potassium 6.7 0.17 Chloride 1936 54,61
Sodium 820 35.67 Fluoride 0. 72 0. 04
Hydroxide

| Nitrate 22,2 0.36

] Nitrite R

( Orthophosphate

) Sulfate 880. 0 18.33

' Total Cations 71,22 Total Anions T 78, 54

| Acidity (as €CaCO3) Lead (Pb) ‘Strontium {St)

Alkalinity Manpanese (Mn) Sulfide (S}

| ¢ BRydroxide Mercury (Hg) Sullite {503)

; Carbonate _ Moisture in aludge Surfactants

Bicarbonate . 260,0. Orvanic nitrogen Sulfur dicxide (50,)_.

. Arsenic [As)
Barium (Bal
Biochemical Oxygen Demand

; (BOD3)
Cadmium (Cd)
Carbon Dioxide {CTO2)
Chemical Oxygzen Demand {COD)
Chlerine Demand
iChlorine Residual
iChromiuom, hexavalent Cr
Chromiuam, total (Cr)
Color funits}
Copper {Cul
Cyanide (CN)
Dissolved oxygen (DO)
Specific conductance (EC)_

- ‘Hardness, total
‘" *a {Fel

Vl,

=

50
%

63
17

lo

‘Remarkas:

' AN values in mg/} unless otherwise noted,

[T T

0il and Grease

Threshold odor Neo.

pH (units)

Turbidity (J. U,)

Phenols Zinc (Zn)
Phosphorus, total (P)
Residue
Total solids (TS) )
Total suspended solids {TSS)
Total dissolved solids {(TDS) 4613
" Total fixed solids (TFS)
Tota} volatile solids (TVS)
Fixed dissolved solids [FDS}) .
Fixed suspended solids (FSS)
Volatile dissolved solids (VDS)
Volatile suspended solids {VSS)
. Settieable solids { )
Selenium (Se)
Silica (SiOzl .35
Silver {(Ap) -
. o - Submitted by!

;. "Raymond G. Zchnplcnnig
Chief Chemist



TMUNIOUUOMLAT oL AKRLIE PN,

A Subsidiary of James M. Montiomery., Consulting Enginecra, Inc.,
55% East Walnut Street, Pasadena, California 9110}
Telephone: {213) 79A-9141 or {213)681-4255

REPORT OF
WATER ANALYSIS

Big Canyon Piezometer H-32

o 3 - Lab No. __14-226

: . -

' . i ' . 40.0550
'~ Client: City of Newport Beach Job No

Description and amount of sample: 1 gal muddy liquid,

Date sample taken: 11/1/74 . Sampled by: Karl Wiebe
Date received: 11/1/74 ) . Sample analyzed by: R.Z.
Date of analysis: 11/1-8/74 . . : Report No.
- Cations mg/l megq/l Anions mg/l meq/l
Ammonium Bicarbonate 290.3 4,176
. Calcium 101. 0 5.04 Borate {as B)
’ Magnesium 130. 7 10.75 Carbonate
Potassium 6.4 0. 16 Chloride 797.5 © 22,50
i Sodium 520.0 22,62 Fluoride . 0.95 0. 05
Hydroxide
Nitrate 3.32 0. 05
Nitrite . )
'; Orthophosphate .
Sulfate i 450.0 9,37
Total Cations 38.57 Total Anions 36.73
Acidity {as CaCOj3) Lead {Pb} - ‘Strontium (Sr)

i Alkalinity Manyanese {Mn} Sulfide (S)

: Hydroxide Mercury (Hg) Sulfite (503)
Carbonate Moisture in sludge Surfactants
Bicarbonate . 238.4 Oruanic nitrogen Sulfur dicexide (SO3p)

Arsenic {As) ' Qil and Crease Threshold odor Neo.

Barium (Ba) pH (units) 7.80 Turbidity (J. W)

Biochemical Oxypen Demand Phenels Zinc {Zn)
{BOD;) ) Phosphorus, total (P)

Cadmium (Cd) Residue *

Carbon Dioxide (CO2} . Total solids {T5)

Chemical Oxyzen Demand {(COD) Total suspended solids (TS5}

Chlorine Demand Total dissolved solids {TDS) 2121

Chlorine Residual Total fixed solids (T FS)

Chromium, hexavaleqt{CrVI) Total volatile solids (TVS)

Chromium, total [(Cr) Fixed dissolved solids {FDS)

Color (units) . 7 Fixed suspended solids (FSS)

Copper {Cu) Volatile dissolved solids (VDS5) :

Cyanide [CN) VYolatile suspended solids (VS5)

Nissolved oxygen {DO) Settlcable solids { }

Speciflic conductance (EC) 3410 Selenium (Se)

Hardness, total 790, 0 Silica (5i0,) 35.5

l{ (Fe) Silver (Ag!

; - Remarks: .

[

i # All values in mp/l unless otherwine noted. . Submitted by:

1 " C Raymond G. Zchnpfennig

i ni=p °

i Chiel Chemist



TMONTGOMERY RESEARCEH [NC,
A Subsidiary of James M. Montgamery, Consulling Engineers, Inc.,
555 East Walnut Street, Pasadena, California 91101
Telephone: (213) 7196-9141 or 1213)681-4255

REPORT OF
WATER ANALYSIS

. . - . - Lab No, _74-222
. 3 b No. 40.0550
Client: City of Newport Beach ‘ Job No 2
Description and amount of sample: 1l gal muddy 1iquid‘
Big Canvon Piezometer H-31
Date sample taken: 10/25/74/1108 . Sampled by: Karl Wiebe
‘Date received: . . . Sample analyzed bhy: R.Z.
Date of analysis;: 10/27-11/8/74 ) Report No.:
- Cations mgll megq/1 Anions mg/t meq/fl
Ammonium Bicarbonate 327.0 5.36
Calcium 12.4- 0 6. 19 Borate (a8 B)
Magnesium . 117.0 9. 62 Carbonate
fus 7.6 0.19 id 545, 1 ' 15.38"
Potassium Chloride - .
Sodium 480.0 20. 88 Fluoride . 0. 66 0.03
2 Hydroxide
i Nitrate 7.53 0.12
Nitrite
Orthophosphate K
Sulfate 680, 0 14, 16
Total Cations 728. 6 36, 88 Total Anions 1393.5 35.05
Acidity (as CaCO3) Lead (Pb} - Strontium {St)
Alkalinity Manpanese (Mn} Sulfide (S)
Hy«droxide Mercury (Hg) Sulfite {SO3)
Carbonate Moisture in sludge Surfactants
Bicarbonate - ‘&bB- Y Oruanic nitrogen Sulfur dicxide (SO;)
Arsenic {As) ©Qil and Grease Threshold odor No.
Barium (Ba) pH (units) 7.90 Turbidity (J. U. )}
Biochemical Oxycen Demand Phenols Zinc (Zn)
{BOD3) Phosphorus, total (P}
Cadmium {Cd) . Residue
Carbon Dioxide {CO} Total solids (TS)
Chemical Oxygen Demand (COD) . Total suspended solids (TSS)
Chlorine Demand Total dissolved solids (TDS} 2198
Chlorine Residual Total fixed solids (TFS) )
Chromium, hexavalent (Cr‘”l Total volatile solids {TVS)
Chromium, total {Crt Fixed dissolved solids {FDS}
Color (units} . 12 Fixed suspended solids (FSS)
Coupper (Cul Volatile dissolved solids (VDS)
Cyanide (CN) Volatile suspended solids {VSS)
Dissolved oxygen {DO) Settleable solids |( )
Specilic conductance (EC)_ 3130 Selenium (Se)
Hardness, total 605, 0 Silica (SiOZl 39.5
d (Fe) - Silver {Ag)
" Remarks: .
* All values in mpg/t unleas otherwise noted, ’ Submitted by:
Raymond G. Zchnpfennig

LY .

Chisfl Chemiut



"MONTCOMERY RESEARCGH INC.

A Subsidiary of James M. Montpomery, Consulting Engincers, Ine., .
555 Easl Walnul Street, Pasadena, California 91101
Telephone: (213) 796-9141 or {213)681-4255

REPORT OF
WATER ANALYSIS
y b - ' ’ Lab No. 74-224
- City of Newport Beach Job No. 40.0550
Client: .
Descriptic= and amoust of sample: 1 gal muddy liguid.
Big Canyon Bore 33
- Date sample taken: 10/29/74 Sam-pled by: Karl Wiebe
Date received: 10/31/74 ' . » Sample analyzed by:
Date of azalysis: 11/1-8/74 . Report No.:
Cations mg/l meq/1 Anions mgll. meq/l
Ammoniim ‘ Bicarbonate 195.2 3,20
Calcium 640 0 3- 19 Borate (3; B)
Mapnesium . 48. 6 4. 00 Carbonate
Potassium 2.5 0. 06 Chloride 63,1 1. 50
Sodium 170.0 7.40 Fluoride 0. 87 0. 05
) Hydroxide
) Nitrate 1. 77 0.03
Nitrite .
Orthophesphate .
Sulfate 360. 0 ' 7.50
Total Cations 14, 65 Total Anions 12.28
Acidity (as CaCO3l Lead (Ph) - Strontivm (Sr)
Alkalinity Manganese {Mn} Sulflide (S)
Hydroxife Mercury (Hg) Sulfite {SO3}
Carboraze Moistare in sludge Surfactants
Bicarbo=ate - 160.0 Orpanic nitrogen Sulfur dicxide (50;)
Arsenic (As) 0Oil and Grease Threshold edor No.
Barium (Bai pH (units) 7, 80 Turbidity (J. U.}
Biochemiczl Oxypen Dermand Phenols Zinc {Zn)
{BOD3} Phosphorus, total (P)
Cadmium (Ca) . Residue
Carbon Dicxide {CO2) Total solids (TS}
Chemical Cxvuen Demand (COD) " Total suspended solids {TSS)
Chlorine Demand Total dissolved solids {TDS) 904
Chlorine Residual , Total fixed solids {TFS} .
Chromium, hexavalent crvh Total volatile solids {TVS5})
Chromium, total [Crl Fixed dissolved solids (FDS)
Color {uni:zs) . T Fixed suspended solids {FS55)
Copper (G2 Yolatile dissolved solids (VDS)
Cyanide ICX) Volatile suspended solids {VSS)
Dissolved cxvgen (DO} Settleable solids { }
" Specific coaZuctance {ECh 1330 Selenium {Se)
Hardness. 1o1al 350.0 Silica {Si0,) 3.5
kY (Fel Silver (Ag)
Remarks: .
® All values sn mg/l unless otherwise noted, ’ Submitted by:
) . Raymond G. Zchnpfennig
nr—y

Chiefl Chemint



"MONTGOMERY RESEARCH INC,

A Subsidiary of James M. Montyomery, Consulting Engincers, Inec.,
555 East Walnut Street, Pasadena, California 91101
Telephone; {213) 79h-914Y or (213)6BY-4255

REPORT OF
. WATER ANALYSIS

: ) - . Lab Ne., _ 1 2-217
' ' Job No. 40.0550

'Clicnt:. City of Newport Beach

1 gal muddy liquid .

Description and amount of sample:

Big Canyon Piezometer H-34

Date sample taken: 10/22/1515 Sampled by: Karl Wiebe
Date received: 10/24/74 ’ . Sample analyzed by: R.Z, .
Date of analysis; 10/27/11-8/14 . Report No.:
Cations mg/1 meg/l Anions mg/l meq/fl
Armmonium Bicarbonate 200,1 3.28
Calcium 64.0 3.19 Borate {as B)
Magnesium 63.2 5.20 Carbonate
Potassium 2.6 0, 07 Chloride 287.4 - 8.11
Sodium 212.0 9.22 Fluoride . 0.42 0. 02
Hydroxide
Nitrate <0,22 G. 00
. Nitrite . ’
t Orthophosphate ‘
Sulfate ) 376.0 7.83
Total Cations 341.8 17. 68 Total Anions 761.9 19. 24
Acidity (as CaCO;i Lead (Pbl . 'Strontium {Sr)
Alkalinity : Manganese {Mn) Sullide (S)
Hydroxide Mercury {Hg} Sulfite (503)
Carbonate Moisture in sludge Surfactants
Bicarbonate . 164.0 Oryuanic nitrogen ) Sulfur diexide (SO;)
Arsenic {As) Oil and Grease Threshold odor No.
Rarium (Bal pH {units)} . i. 10 Turbidity (F. U.)
Biochemical Oxypen Demand Phenols Zinc {Zn)
(BODs) Phesphorus, total (P)
Cadmium (Cd) Residue
Carbon Dioxide (COR) - Total solids (TS)
Chemical Oxyuen Demand (CODI Total suspended solids (TS5}
Chlorine Demand Tota} dissolved solids {(TDS) 1106
Chlorine Residual Total fixed solids (TFS)
Chromium, hexavalent (Cer! Total volatile solids (TVS)
Chromium, total (Cr) Fixed dissolved solids {FDS)
Color (units) . .U Fixed suspended solids (FSS}
Copper (Cu) Volatile dissolved solids {VDS)
Cyanide {CN} Volatile suspended solids (VSS)
: Dissolved oxygen (DO) Settleable so0lids { }
. Specific conductance {EC) 1660 Selenium {Se)
1 Hardness, total 420.0 Silica (SiO,} 31,5
v {Fe) - Sitver (Ag)
Remarks: .
* All values in mg/] unleas otherwise noted, ' Submitted by:
: : Raymond G, Zcehnplennig
A=y .

Chiel Chemist



TMONTGCGOMERY HESEARCH INC,
. A Subsidiary of James M. Montpomery, Consulting Engincers, Inc,,
: 555 East Walnut Street, Pasadena, California 91101
Telcphone: {213} 796-9141Y or {213} 681-4255

REPORT OF . ’
WATER ANALYSIS

: - -~ LabNo. __ 74-218

Client: City of Newport Beach Job No. 40. 0550

Description and amount of sample: 1 pal muddy liguid.

Big Canyon Piezometer H-36

Date sample taken: 10/22/1330 Sampled by: Karl Wiebe
Date received: 10/24/74 - . Sample analyzed by: _R. Z.
Date of analysis;: 10/27-11/8/74 Report No.:
Cations mg/! meq/1 Anions mgl/t meq/l
Ammonium Bicarbonate 353.8 5. 80
Calcium 720. 0 35. 93 Borate {as B)
Magnesium | 180. 0 14. 81 Carbonate
Potassium 4.3 0.11 Chloride 1412 39. 83
Sodium 1050 45.68 | Frooride 0. 62 0.03
Hydroxide
Nitrate é}\ﬁl___ 0. 08
. Nitrite .
[ .
' Orthophosphate .
Sulfate 2660 55. 38
Total Cations 1954, 3 96. 53 Total Anions 4250. 8 101. 12
Acidity (as CaC03} Lead {Pb) . Strontium {Sr}
Alkaliaity Manpganese (Mn) Sulfide (5)
Hydroxide Mercury (Hgl Sulfite {503}
Carbonate R Moisture in sludge Surfactants
Bicarbonata . 290 Orueanic nitrogen Sulfur diexide (SO;)
Arsenic {As) Oil and Grease Threshold odor No.
Barium {Ba) pPH (unita) 7. 70 Turbidity (J. U.)
‘Biochemical Oxygen Demand Phenols Zinc {Zn)
(BOD3) Phosphorus, total (P)
Cadmium {Cd) Residue .
Carbon Dioxide {CO3) : Total solids (TS)
Chemical Oxyuen Demand (COD) ‘ Total suspended solids {TSS)
Chlorine Demand Total dissolved solids (TDS) 61690
Chlorize Residual Total fixed solids {TFS)
Chromium, hexavaler!t (Crvl) Total volatile scolids {TVS)
Chromium, total (Cr) Fixed dissolved solids {FDS}
Color funits} . : 12 Fixed suspended solids {(FSS)
Copper (Cul ' Volatile dissolved solids {VDS)
Cyanide {CN} Volatile suspcnded‘solids {VSS)
Dissolved oxygen (DO} Settleable solids {7 . )
Specific conductance (EC) 7210 Selenium (Se)
* Hardness, total 2540 Silica {Si0,) . 35.5
f\ {Fe)} ) Silver (Ag) -

Remarks: e

® All vatues in me/l unless otherwise noted, ’ ) Submilted by:

) Raymond G. Zchnpfennig
LB ¢

Chief Chemnint



MUKRMILOMEBRY RESEARCH INC.,

A Subsidiary of James M. Montgomeéry, Consulting Engincers, tnc.,
555 East Walnut Street, Pasadena, California 91101
Telephone: {213) 79A-9141 or (213)681-4255

REPORT OF -
WATER ANALYSIS '

" : ' ~ - - Lab No. 14-219

City of Newport Beach . Job No. 40. 0550

. Client:

1 gal muddy liquid.

- Description and amount of sample:

Big Canyon Piezometer H-37

Arsenic (As)

‘Bariuvm (Sa)

Biochermic2l Oxygen Dermand
(BOD.;!

Cadmiurs {Cd}

Carbon D.cxide (CO21)

Chemical Cxygen Demanc (COD)

Chlorice Demand

Chlorine Tesidual
Chromazmr, hcxava!eqttCr
Chromizm, total {Cr}

Vi,

Color {unts) »

71

Cupper 1Cz)

Cyanide (CX)

Dissolved oxygen {DO)

Specific conductance (ECt
Hardness, 1otal

12300

l"‘ (Fel

Remarks: .

Date sample takens _ 10/22/741345 Sampled by: Karl Wiebe
Date received: 10/24/74 - . . &;:ample analyzed hy: R 7.
Date of a=alysis: 10/27-11/8/74 Report No.: )
Catiors mg/l meq/l Anions mgl/l megq/l
Ammoni:m Bicarbonate 390.4 6.40
Calcium 760.0 37.92 Borate {as B}
Magnesicm 329.5 27.10 Carbonate
Potassium 20,0 0.51 Chloride 3804 107. 31
Sodium 1760 76.56 Fluoride 0. 95 0. 05
Hydroxide ‘
) Nitrate 5. 54 0. 09
Nitrite ] '
( ’ Orthophosphate .
) Solfate 1860 38. 74
Total Cations |2869. 5 142, 09 Total Anions 5861.8 152.59
Acidity (a5 CaCOy) Lead (Pb) Strontium (St)
Alkalinity Manpanese {Mn) Sulfide (S)
Hydroxide Mercury (Hg) Sulfite {SOy}
Carborate Moisture in sludge Surfactants
Bicarbonate - 320.0 Oruanic nitrogen Sulfur diexide (50;)

0Oil and Grease

Threshold odor No.

pH {units) 7. 70

Turbidity {(J. U. )

Phenols

Zinc (Zn)

Phosphorus, total {P)

Residue
Total solids {TS}

" Total suspended solids [TSS)

203

Total dissolved solids {(TDS)
Total fixed solids (TFS)

—— L

Total volatite solids (TVS)

Fixed dissolved solids (FDS)

Fixed suspended solids {FSS)

Volatile dissolved solids {VDS)
Volatile suspended solids {VSS)

Settleable solids ( )

Selenium (Se)

Silica (SiO,} 37.5

Silver (Ag)

® All values in mg/l unless olherwise noted,

>

Submitted by:

Raymond G, Zehnplennig
Chief Chemiat



MONTCOMERY

RESEARCH

INC.,

A Subsidiary of James M. Montpomery, Consulting Enginecrs, Inec,
.555 Fast Walnut Street, Pasadena, California 91101
Telephone: (213) 796-9141 or (213)681-4255%

Client:

City of Newport Beach

REPORT OF
WATER ANALYSIS

Description and amount of sample:

1 gal muddy liguid.

Lab No, _14-227

Job No. _40, 0550

Big Canyon Piezometer H-39

Date sample taken: 10/31/74

Sampled by:

Karl Wiebe

Date received: 11/1/74 . ) San?ple analyzed bys R.Z.
Date of analysis: 11/1-8/74 Report No.: !
Cations mg/l meqg/1 Anions mg/1 meq/l
Ammonium Bicarbonate 331.8 5.44
Calcium '146. 0 7.29 Borate {as B) '
Magnesium ° 246. 6 20.29 Carbonate .
Potassium 7 3.1 0, 08 Chloride 1809 51.03 |
Sodium 1010 43,94 Fluoride 0.94 0. 05 ;
. Hydroxide 1
. .. Nitrate 10. 6 0.17
Nitrite
Orthophosphate
‘ Sulfate ) 900.0 18,75
Total Cations 1405. 7 71.60 Total Anions 2883.1 75.44
‘Acidity (as CaCOj3) Lead (Pb} Strontium {Sr)
Alkalinity Manganese {Mn) Sulfide (S}
Hy<droxide Mercury (Hg) Sulfite (503}
Carbonate Moisture in sludge Surfactants
Bicarbonate 272.0 Organic nitrogen

Arsenic {As)

Barium {Ba)

Biochemical Oxypen Demand
{BOD3)

Cadmiuvm (Cd}

Carbon Dioxide {COz2)

Chemical Oxyzen Demand (COD?
Chlorine Demand

Chlorine Residual
Chromium, hexavalent Cr
Chromium, total (Cr}

Vl)

Color {units) [

Copper (Cu)

Cyanide {CN}

Dissolved oxygen (DQ)

Specific conductance (EC) 6260
Hardness, total

1160

( ulFel

Remarks:

® All valuce in mg/] unless othcrwise noted.

Oil and GCrease

pH (units)

Phenols

Phosphorus, total {P)

Residue
Total solids {TS}

Sulfur diexide {SO3})
Threshold odor No.
Turbidity (J. U, )
Zinc (Zn)

Total suspended solids {TS5S)

Total dissolved solids (TDS) 4068

Total fixed solids (T FS}

Total volatile solids (T VS)

Fixed dissclved solids (FDS)

Fixed suspended solids (FSS)

Volatile dissolved solids {VDS)

Volatile suspended solids (VSS)

Settleable solids { )

Selenium (Se}

Silica {8i0,) 44,0

Silver {Ag)

Submitted by:

Raymond G. Zehnplennig
YWl £Y o "
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(775]

S SHO G H, TRoJECT FRCINEER ReE N Wala sy M NTGOMERY - ( s DATE . BIG CANYON RESERVOIR:-GROUND WATER STUDY . FIGURE
A5 SHOWN | DRAWN 2% RECOMMENDED COL‘TSULTING ENGINEERS, INC. | e , , -

cneckeo ALY JAMES M. MONTGOMERY 17802 SKY PARK CIRCLE SUITE 201, IRVINE, CALIFORNIA 92707 | FLUCTUATION OF WATER LEVELS, RAINFALL & DRAIN OUTFLOW.

DESCRIPTION ‘ ] PASADENA BOSE - FORT LAUDERDALE LAS VEGAS - UPLAND - WALNUT CREEK DATE V ) \/25/74 — 3/20/75 L
J



- CITY OF NEWPORT BEACH

BIG CANYON RESERVOIR
GROUND WATER STUDY
PROGRESS REPORT NO. 3
AUGUST, 1975
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""WW““’““] JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.

17802 Sky Park Circle, Suite 201, Irvine, California 92707/ (714) 979-8733

DuWayne R. Lidke
Vice F’residenj and Manager

August 18, 1975

City of Newport Beach
3300 Newport Boulevard
Newport Beach, California 92660

Attention: Mr, Steve Bucknam
Gentlemen:

Transmitted herewith are ten copies of Progress Report No. 3,

Big Canyon Ground Water Study, in accordance with the terms of your
Professional Services Agreement dated September, 1974. The
purpose of the investigation as stated is '"to collect sufficient geologic,
hydrelogic and water quality data to define the quantity and direction
of ground water flow in the vicinity of Big Canyon Reservoir, "

This is the third in a series of brief progress reports, It describes
activities which have been undertaken from April through June, 1975
and presents basic data on rainfall, ground water and reservoir
levels and drain discharges. We are available to discuss this
investigation and data contained herein, at your convenience. If

you have any questions, please contact us.

Very truly vours,

Karl H, Wiebe
Senior Hydrogeologist

RSNV Fiode

DuWayne R. Lidke
Vice President
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BIG CANYON RESERVOIR
GROUND WATER STUDY

PROGRESS REPORT No. 3

INTRODUCTION

The ground water study and monitoring program at Big Canyon Reservoir
was begun on October 4, 1974 with authorization to proceed by the City

of Newport Beach., The work undertaken is described in 2 Professional
Services Agreement, dated September 1974, This letter report is the
third of four reports to be submitted at the end of each three-month
period. The basic data and information on water level fluctuations, rain-
fall, and drain discharges are included in the following paragraphs.

CONDUCT OF THE STUDY

Work during the last quarter (April through June, 1975) has included
the following: '

A, Bimonthly water level measurements at 27 plezometers in the study
area (see Plate 1, Progress Report 1 for piezometer locations
and study area limits), discharge measurements on the main reservoir
underdrain, the east wall drain, and Bren Tract drain; collection of
rainfall data from City personnel at the reservoir and at the Orange
County Flood Control District.

B. Review, analysis, and graphical presentation of all hydrologic
data collected.

HYDROLOGIC DATA

The monthly and cumulative rainfall totals from March 1 to June 23 for
Rain Gage No. 169 at Big Canyon Reservoir are shown on Table 1. The
total curnulative rainfall to date since October 1974, is 13, 83 inches,



TABLE 1

MONTHLY RAINFALL SUMMARY ;
Cumulative

Rainfall
Rainfall {Oct, 1974)
Month (Inches) (Inches)
March 3,75 11,29
April 2.47 13,76
May - .07 13,83
June - 13,83

Daily fluctuations of the reservoir water surface elevation are shown on
Figures 1 and 2. From March 21 to April 29, the water surface fluctuated
between elevations 285, 8 and 289,8, Beginning April 30, City personnel
began filling the reservoir to its anticipated annual maximum at elevation
302,5 feet®*, By June 23 the water surface had risen to elevation 301.1
feet,

Measurements of discharge at the east wall drain and the main reservoir
underdrain are shown on Figures 1 and 2. From March 21 to April 30,

the east wall drain daily discharge ranged from 14,5 to 15.7 GPM. May 1l
to June 23 the discharge increased steadily from 14,8 to 16.6 GPM, except
for 3 days when the discharge was somewhat eratic,

In the main reservoir underdrain between March 21 to June 23, average
discharges ranged from 4. 95-6,16 GPM, the flows remaining relatively
constant during the quarter. The drain metering system was under repair
from May 5-May 16 so no discharges were recorded.

Bren Tract drain discharged approximately 13,2 GPM during the time
the pump was actually running. Average overall discharges between
measurements are shown on Table 2.

Actual pumping of water into the reservoir began on May 30 at elevation
+ 295 feet.

e



TABLE 2

AVERAGE DISCHARGE
BREN DRAIN

Average

Dates Duration Discharge

(Min. ) (GPM)
4/7/75-4/18/75 15975 4.03
4/18/75-5/5/75 24480 2.55
5/5/75-5/16/75 15845 2.89
5/16/75-5/30/75 20050 .83
5/30/75-6/13/75 20110 2.88
6/13/75-6/23/75 14530 2.90

The flow in the Bren drain from 4/7/75-4/18/75 is the highest recorded
average discharge for any one measuring period to date. Similarly the
lowest flow for any period to date, 0,83 was recorded between 5/16/75-
5/30/75. This rather substantial decline in flow from April to May
appears to correspond to a similar decline in rainfall, however, the flow
increased from 5/30/75-6/13/75 although rainfall continued to decrease,
Additional measurements at the Bren drain will be required to varify
hydrologic relationships.

Water level measurements from 3/21/75 to 6/23/75 are shown on

Figures 1 and 2. Table 3 shows the net water Ievel changes in piezometers
for this quarter., Net rises measured were from 0.16 to 4.52 feet in all
piezometers around the perimeter of the reservoir, except for G-24, G-26
and SL-2 which declined 0,16, 0,31 and 0,17 feet respectively. Most of
the rises appear to begin around mid-April. The rises generally become
greater eastward of the reservoir.

The water levels in piezometers H-27, B-1 through B-10, C-12 and C-16
declined from .09 to 5. 79 feet, These piezometers are located north of
the reservolir in the cemetary property, along MacArthur Boulevard and

in the Bren Tract, The 5.79 feet of decline in B-3 is probably due to
evaporation and percolation of the surface runoff which nearly filled the
piezometer during spring rains,



TABLE 3

NET WATER LEVEL CHANGES
3/21/75 THROUGH 6/23/75

RESERVOIR PROPERTY CEMETARY PROPERTY
Net ‘Net
Piezometer Change Piezometer Change
No, (ft) Na, (ft)
H - 36 +1.70 , H - 32 + .94
H - 37 + .64 H-28 +1.01
H - 35 + .42 H - 27 - .09
SL -1 +4.52 B -8 - .36
H - 30 +1.61 B -10 - .19
H - 29 + .40 ‘
' MAC ARTHUR BOULEVARD
H - 39 + .36 Net
Piezometer Change
G - 25 + .30 No. (ft)
G - 22 + .16 B .7 _ .35
- 26 - .
G 31 B4 .
- - .1
G-22 ° B -3 -5.79
B - 23 + .35 B .2 _ 30
SL - 2 - W17 B .1 . 54
H - 38 +1.09 B -6 - .19

BREN TRACT

Net
Piezometer Change
No. (ft)
c-12 - .61
C -16 -2,02

Flooded at beginning of period



TABLE 4

NET WATER LEVEL CHANGES

11/21/74 THROUGH

6/23/75

RESERVQCIR PRCOPERTY

Net

Piezometer Change
__No. (ft)
H - 36 + .83
H - 37 - .98
H - 35 -1,28
SL -1 +1,21
H - 30 - .67
H - 29 - .40
H - 39 - .38
G - 25 - .26
G - 22 - .27
G - 26 - .35
G - 24 + .57
B - 23 - .21
SL - 2 - .65
H - 38 -1,46

CEMETARY PROPERTY

* Net
Piezometer Change

No. (ft)

H - 32 - .73
H - 28 - .55
H - 27 - .87
B -8 - .31
B-10 - .40

MAC ARTHUR BOULEVARD

Piezometer C}ﬁ%tge
No. (ft)
B-7 - .39
B - 4 - .11
B -3 + .59
B -2 - .26
B -1 - .20
B-6 +1.29

BREN TRACT

Net

Piezometer Change
No. (ft)
C-12 -1.21
C - 16 -1,24



The net water level changes since 11/21/74 are shown on Table 4,
Piezometers H-36, SL-1, G-24, B-3 and B-6 exceed the November
levels by 0.83, 1.21, 0.57, 0.59 and 1,29 feet respectively, Levels in
the other piezometers are from 0,11 to 1,46 feet below the November

levels,

SUMMARY

A, Total cumulative rainfall to date is 13, 83 inches,

B, Ground water levels in the study area appear to have exhibited
little direct effect from observed rainfall for this study period.

C. Discharges measured at the east wall drain app'ear to be increas-
ing with the rising reservoir stage.

D. Average main underdrain discharges ranged from 4.95-6,16 GPM.

E. Average Bren drain discharges ranged from 0.83-4,03 GPM.

F. The rising reservoir stage from mid-April through June is
generally mirrored by rising water levels in piezometers around
the perimeter of the reservoir. The increase.in water levels range
from 0.16 to 4,52 feet, and is generally most marked on the east-
ern side of the reservoir, but substantial rises are also recorded on
the south and west sides at H-38 and H-36 respectively.

G. During the study period, systematic rises and declines in water

levels have been most pronounced in piezometers nearest the
reservoir, and most particularly, on the east side of the reservoir.
The expanded studies outlined in our letter of May 28, 1975, will
aid materially in the precise definition and analysis of those
systematic changes,
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Selenium, Hydrogeology, and Water Quality, BCW Watershed FINAL REPORT

Appendix 2 — URS Seismic Report

August 2011





