Selenium, Hydrogeology, and Water Quality, BCW Watershed FINAL REPORT

Appendix 2A — JMM 1977 Report

August 2011



CITY OF NEWPORT BEACH

BIG CANYON RESERVOIR

GROUND WATER STUDY

FINAL TECHNICAL REPORT

July 1977



PROJECT STAFF

ENGINEERING

DuWayne R. Lidke, Project Manager

HYDRCGEQLOGY

Kar]l H, Wiebe, Chief Hydrogeologist

Ralph W. FPhraner, Hydrogeoclogist

GRAPHIC ARTS

Ralph W. Phraner

David Wedding

REPORT PRODUCTION

Patricia Patow

REPORT REPRODUCTION

Conrad Sherman



TABLE OF CONTENTS

FINAL TECHNICAIL REPORT

CHAPTER 1.

Scope of Work. .

Conduct of the Study
First Quarter Studies (

Acknowledgements
CHAPTER 2.

Precipitation

INTRODUCTION

-

October 1974 - December 1975)
Second Quarter Studies (Januwary - March 1975)
Third Quarter Studies (April - June 1975)

Fourth Quarter Studies (July - September 1975)
Fifth Period Studies (October 1975 - May 1977)

HYDROLOGY

Reservoir Stage Fluctuations .
Supply from Adjacent Watersheds

Sub-Drain Disharges
Bren Drain .

Regervoir Main Underdrain , ., ., .
Reservoir East Wall Drain

CHAPTER 3.

HYDROGEOLOGY

Description of Lithologic Units . . . .
Water Transmission Characteristics ,

Ground Water Levels ,
East Wall Drain Tests

a = & & 0+ = =

.

Ground Water Flow and Reservoir Leakage , ,
Effectiveness of the East Wall Drain,

CHAPTER 4.

Ground Water Quality,

CHAPTER 5,

Conclusions . . , .
Recommendations

---------

GROUND WATER QUALITY

cccccc

CONCLUSIONS AND RECOMMENDATIONS

[ | | I I |
b B B o W

= ped =t e = b
1

NN NN NN
1 1
i o e b N~

W W W w Ww
"
SO OAD U e Y

u u»
I
W =



Table No.

2-1

3-1

3-2

LIS T OF TABLES

Rainfall Summary
Summary of Permeability Values

Summary of Field Transmissivity and
Permeability Values

East Wall Drain Tests
Net Changes in Piezometer Water Levels

Ground Water Mineral Analyses - Selected
Mineral Constituents

Ground Water Mineral Analyses - Principal
Sub-Drains - Selected Mineral Constituents

3-3

3-6

4-2



Figure No.

2«1

3-4

3-5

3-6

3-7

LIST OF FIGURES

Water Supply and Consumptive Use -

Pacific View Memorial Park
Hydreogeologic Section A-A
Hydrogeologic Section B-B
Hydrogeologic Section C-C

Hydrogeologic Section D-D

Net Change Contour Map - October 8 - December 27,

1976

Net Change Contour Map - December 27, 1976 -

February 25, 1977

Net Change Contour Map ~ May 5 - September 29,

1975

Net Change in Water Levels
1675

Net Change in Water Levels
1975

Net Change in Water Levels
1975

Net Change in Water Levels
1975

Net Change in Water Levels
5, 1975

1

May 5 - June 23,

June 30 - July 7,

July 7 - August 4,

August 4 - August 21,

August 21 - September

Following
Page No.,

3-7

3-8
3-8

3.8



LIST OF PLATES (2)

Plate No.

1 - 10 Fluctuation of Water Lievels, Rainfall and Drain Outflow
NOTE: In Plates 1-3, the "A'" series shows wafer levels for
for piezometers within the reservoir property boundaries.
The "B'" series shows water levels in piezometers outside
the reservoir property boundaries. Measurements in '"B"
series piezometers were discontinued October, 1975.

1A October 25, 1974 - March 21, 11975
1B October 25, 1974 - March 21, 1975
2A March 21, 1975 - June 23, 1975

2B March 21, 1975 - June 23, 1975

3A June 23, 1975 - Seﬁtember 29, 1975
3B June 23, 1975 -‘September 29, 1975
4 October 1, 1975 - January 3, 1976

5 January 3, 1976 - April 7, 1976

6 April 7, 1976 - July 11, 1976

7 July 11, 1976 - October 14, 1976

8 October 14, 1976 - January 16, 1977
9 . January 16, 1977 - April 20, 1977
10 April 2-0, 1977 - April 30, 1977

11 Ground Water Elevation Contours - August, 1975

(a} A1l plates are located at the end of the report.



|
'

"CHAPTER-1

INTRODUCTION




CHAPTER 1

INTRODUCTION

This réport summarizes the regults of ground water studies conducted at
Big Canyon Reservoir from November 1974 to June 1977. Chapters 2
through 4 summarize the hydrologic, hydrogeologic and water quality data
presented in previous quarterly progress reports; and, include a presen-
tation and evaluation of new data collected from October 1975 to May 1977
which has not been previously analyzed. Chapter 5 presents conclusions and
recommendations,

The data collected during water year 1974-75 was analyzed in detail in
quarterly progress reports submitted to the City in January, May and August.
The Fourth Quarter Progress Report and Draft Final Technical Report were
submitted in December 1975, '

The work completed was authorized by Professional Services Agreement
dated September 1974, a subsequent amendment dated June 1975, and an
additional contract for Professional Services - Interim Report, dated
June 1977, -

SCOPE OF WORK

Professional services on the Big Canyon ground water study were to include
the following original and amended contract items of work:

(Original Contract)
Drilling, Logging and Sampling: Complete exploratory test drilling, logging

and sampling at 11 sites in the vicinity of Big Canyon Reservoir to depths of
forty (40) feet maximum.

Permeability Tests: Conduct permmeability tests of various soil samples.
A portion of the tests will be run in a laboratory and the remainder in situ
at the specific drill site.
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Introduction

Piezometers: Install two (2) inch diameter piezometers at seven (7) drill
sites,

Data Collection and Monitoring: Conduct a comprehensive data collection and

monitoring program of; (1) Ground water levels and water quality at the new
and existing piezometers; (2) Reservoir water surface elevation and precipi-
tation at a manually measured rainfall gage. This program shall commence

within one and one-half (1-1/2) months from the notice to proceed.

Underdrain Discharge Monitoring: Provide general designs for the dis~
charge measurement devices for Big Canyoen Reservoir's underdrain system,
and the Harbor View Hills subdrain system hereinabove mentioned. When
measuring devices have been installed by the City, monitor discharge
measurement devices on flows of the Big Cany—én Reservoir's East Wall Drain
system, its underdrain system and the Harbor View Hills (Bren) subdrain
system on Newport Hills Drive East. Monitoring shall continue for one (1)

yvear to analyze a complete hydrelogic cycle, on a minimum two (2) week
frequency.

Additional Investigations: Conduct and supervise additional investigations as

required for tracer studies, temperature surveys and local shallow trenching.

Progress and Final Reports: Submit progress reports of results and initial
analysis at the end of each three (3) month period. Ten (10) copies of each
progress report shall be provided. Submit a final report including description,
conclusions and recommendations from the investigation after the final report
shall be provided,

Review: Review elements of the program with City staff at appropriate points
during the course of the study. City and Engineer shall mutually determine
when review and decisions by City are needed.

The study was modified to include the following additional services:
(Amended Items - June 1975)

Monitoring: Complete data collection and monitoring of piezometeré, under -
drain discharge monitoring and filing of the third quarterly report, and final
progress report as set forth in the above said agreement dated September 9,

1974,

Drain Tests: Perform a dual shutdown and measurement program of the
East Wall Drain system to include biweekly monitoring.

1.2



Introduction

Water Sampling: Conduct additional ground water sampling and analysis for
comparison with original sample analysis to include 10 partial and 4 standard
mineral analysis.

Piezometers: Installation of two additional piezometers to be located at the
southeast corner of the reservoir.

Hydrologic Studies: Perform a study of irrigation water application in adjac-
ent tributary areas to include runoff, percolation, and evapo-transpiration
considerations.

(Additional Items - June 1977)

Data Update: Review and update data and results of the Draft Big Canyon
Reservoir Ground Water Study (December 1975)., Data collected from
December 1975, through April 1977, will be included and plotted into the
Report text,

Additional Appendixes: Include in REPORT, as appendixes, the letter reports
from the 1976 and 1977 underwater reservoir inspections, and observations
of recent readings of Broadmoodr Tract piezometers.

Water Quality Analyses: Analyze water quality samples from underdrain
systems,

The items of work presented in the foregoing paragraphs were taken directly
from letters and documents received by Montgomery from the City of

T —

™ o
INTW

CONDUCT OF THE STUDY

The investigations described in the original contract of September 1974 and
contract amendment of June 1975, were conducted on a quarterly basis
during water year 1974-75. Brief progress reports were submitted to the
City on approximately 3-monthintervals. The items in the contract dated
June 1977, were completed from April through July 19477. The specific
items of work accomplished during all these periods are summarized in the
following paragraphs.

First Quarter Studies {QOctober 1974 - December 1975)

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 reservoir property. Explora-
tory drilling, logging, and soil and water sampling were initiated on October
22, 1974. While the original exploration program included work at 11 sites,
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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 injection tests were conducted at four test sites
to determine transmissivity of the bedrock section and approximate perme-
ability 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. Two-inch diameter PVC piezometer pipes were
installed, gravel packed and scaled in test holes at 10 sites., Three of these
piezometers were located cutside of the reservoir fence on Pacific View
Memorial Park property.

In order to measure and monitor ground water intercepfed by the Bren
Drain in the Harbor View Hills Tract on Newport Hills Drive East, a general
design for discharge measurement system was prepared. On November 21,
1974, a comprehensive biweekly program of piezometer measurement was
initiated at 30 sites. - The data and a summary of First Quarter Studies was
submitted to the City in Progress Report No. 1, dated January 1975.

Second Quarter Studies (January - March 1975)

Water level measurement and monitoring at 27 piezometer sites around the
reservoir were continued. Piezometers B-9, B-5 and C-11 were silted in
during local flooding from rains in the first quarter and could no longer be
measured. Measurement of discharge for the Main Reservoir Underdrain,
the East Wall Drain and the Bren Drain (Harbor View Hills), and collection
of both measured and recorded rainfall data were also initiated, Samples
of ground water from piezometers and the Bren Drain were obtained and
analyzed for mmineral quality. Brief data evaluation, including a graphic
representation of hydrologic information collected was completed and
presented to the City in Progress Report No. 2, dated May 1975,

Third Quarter Studies (April - June 1975)

Biweekly water level measurements at 27 piezometers in the study area were
confinued and discharge measurements for the Main Reservoir Underdrain,
the East Wall Drain, and Bren Tract Drain were obtained. Review, analysis,
and graphical presentation of all rainfall, discharge and water level data was
completed and presented in Progress Report No. 3, dated August 1975,

Fourth Quarter Studies (July-September 1975)

In order to more precisely define geologic and hydrologic conditions on the
east side of the reservoir, additional subsurface exploration was undertaken,
Two additional exploration holes were drilled and piezometers 1-40 and I-41
installed on August 6 and 7, as authorized by an amendment to the original
contract. Measurement of ground water levels, reservoir stage fluctuations
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and drain discharges was continued., In addition, detailed East Wall Drain
shutdown tests were conducted, These tests were designed to determine

the effectiveness of the East Wall Drain, and the magnitude of effect that reser-
voir stage fluctuations had on adjacent ground water levels when the drain was
not in operation. The hydrologic data collected and a detailed analysis of the
East Wall Drain test results were presented in a2 Fourth Quarter Progress
Report which was included in the Draft Final Technical report subritted in
December 1975,

Fifth Period Studies (October 1975 - May 1977)

The analysis of hydrologic data for this period was authorized by Professional
Services contract, dated June 1977. Work was undertaken from April through
July 1977. On May 3, 1977, Montgomery staff measured ground water levels
at the new Broadmoor tract piezometers H-50 through H-56 and collected
underdrain water samples. The water samples were analyzed at the Mont-
gomery laboratory in Pasadena, Data analyses and interpretation were
completed in July 1977 and are included in this Final Technical Report.

ACKNOWLEDGEMENTS
During the study, participation, contributions of time and helpful suggestions
were received from Messrs, Steve Bucknam, John McDonald, and Ron

McClure. The stafl of James M. Montgomery expresses their sincere
appreciation for that cooperation and helpfulness.
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CHAPTER 2

HYDROLOGY

This cﬁapter presents a summary of general hydrologic conditions at Big
Canyon Reservoir, The conditions include precipitation, reservoir stage
fluctuations, Water'supply from adjacent watersheds and underdrain discharges.
The initial program of hydrologic data collection was undertaken from

October 1974 through September 1975, The data were collected by City and
Montgomery staff. For the last period of analysis, October 1975 through

April 1977, the data were collected primarily by the City staff.

PRECIPITATION

Precipitation data for the study was obtained from the Corona del Mar
Station No. 169 on the Big Canyon Reservoir property. The facilities include
both a standard-type manually measured gage and a continuous recording
rain gage. City personnel at the reservoir are responsible for collecting
the data from the standard gage, and personnel from the ENVIRONMENTAL
MANAGEMENT AGENCY - Road and Flood Program Division (EMA) collect
and tabulate rainfall data from the strip chart of the recording gage. Table
2-1, a rainfall summary, was compiled from EMA records. Rainfall totals
are computed by water year, from October 1 to September 30, During the
2-1/2 years of data collection, the highest rainfall was 13,75 inches,
recorded during water year 1974-75. The rainfall through April for the
current water year (1976-77) is only 6.29 inches, which is about 7.5 inches
less than for the same period in 1974-75, The greatest amount of rainfall
generally occurs in the winter and spring months.

TABLE 2-1 - RAINFALL SUMMARY
RAINFALL: Monthly Total
Cumulative Water Year Total
Water
Year o} N D J F M A M J J A S

1974-75 0.41 0,11 4,72 0,42 1. 88 3.65 2.47 0.07 0.0t 0.06 Q.00 0.01
0.41 0.52 5.24 5.46 7.54 11,19 13,66 13.73 13.74 13.74 13.74 13.75

0.44 0.23 0,37 0.00 2,39 1,56 2.03 0.03 ©0.43 0.0 0.00 2.21

1975-7%
97570 0. 44 0.67 1.04 1.04 3.43 4,93 6.96 6.99 7.42 7.42 V.42 9.63

Q.16 6.83 0,26 2,97 0.9 1.13 0.00

1976.77
0,16 0.99 1,258 4.22 5,12 6.25 6,25




Hydrology

RESERVOIR STAGE FLUCTUATIONS

The water surface elevation at Big Canyon Reservoir is measured daily by
the City staff. The measurements taken from October 1974 through April
1977 are shown on Plates 1 through 10, along with piezomeéter levels,

daily and cumulative rainfall and drain discharge measurements. The oper-
ating level in the reservoir generally varies between elevations 285 and 302
feet. During this study within any single water year, the lowest operating
levels occurred between December and April and varied from elevation 285
to 290 feet, During April or May, reservoir filling usually began and .
confinued ultil the water stage rose to a maximum elevation of about 302 feet
by the end of June. Summer and fall operating levels varied between about
292 and 297 feet. Between October 14 and December 18, 1976, the reservoir
was emptied for cleaning and inspection, Subéequent refilling to elevation 297
feet was completed by January 5, 1977,

Of major interest in this study are the large fluctuations in reservoir stage
(greater than 5 feet) which occur within a few days. As will be seen in
later sections of this report, these changes in stage produce the largest
fluctuations in local ground water levels.

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 surface by the City staff, A U.S. Geological-Type floating
pan has been shown to have a relationship to actual lake surfaces of about
0.8.(2) 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 calculated value for reservoir water surface evaporation is con-
sidered to approximate the maximum evapo-transpiration potential (ETP).
Evapo-transpiration 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 2-1,

(2) Evaporation relationships are presented in ""Evaporation from Water
Surfaces', California Department of Water Resources, Bulletin 73, 1959,
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WATER SUPPLY AND CONSUMPTIVE USE
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Hydrolegy

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
Coastal evapo-transpiration 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 2-1.

A comparison of these data indicates that total consumptive use exceeded
water supply. For example, during 1975 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 runocff probably occurred. In 1974, two storms
in Janhuary, 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 2-11is 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.

SUB-DRAIN DISCHARGES

Bren Drain

Initial measurements of the Bren Drain discharge began in March and con-
tinued through September 1975, The flows increased generally from 3
gallons per minute (gpm) in the spring, to about 3.5 gpm in mid-summer,
to a little over 4 gpm in September. This trend does not correlate with
precipitation or with changes in reservoir stage. The increasing discharges
may have been due, however, to increased garden irrigation by local over-
lying homeowners. No drain measurements were taken from October 1975
to October 1976, The City began discharge measurement again on
November 12, 1976, Between November 1976 and April 1977, drain dis-
charges ranged from 1.8 to 3.0 gpm. The average discharge for the period
was 1.95 gpm. The average discharge during April 1977 was 1.6 gpm.
This is 1. 34 gpm lower than the average discharge measured in April 1975,
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Hydrology

Reservoir Main Underdrain

From January to October 1975, the average Main Underdrain discharges
varied from 3.75 to 6.27 gpm. These discharge fluctuations do not
correlate well with changes in reservoir stage., No totalizer readings were
taken during the 1975-76 water year. From November 1976 to May 1977,
the average drain discharge varied from 4.3 toe 5.7 gpm. The average
discharge for the period was 5.0 gpm, compared to 5.26 gpm for a similar
period in 1975,

Reservoir East Wall Drain

East Wall Drain discharges have been measured by City staff since April

1974, Measurements show clearly that average daily discharges fluctuate
directly with the changing reservoir stage. Between April 1974 and September
1975, the daily discharges ranged from 3 gpm when the reservoir was nearly
empty, to peaks of as much as 18.5 gpm when the reservoir fluctuated between
elevation 296 and 302 feet. From June 24 - July 8, and again from August 9 -
Avgust 21, 1975, the drain was closed to determine (1) the drain's effective
capacity for removing leakage along the east wall, and (2) the effect of
reservoir stage fluctuations on ddjacent ground water levels when the drain
was hot operating., A detailed analysis of the results of these tests and a
discussion of the effectiveness of the East Wall Drain are presented in
Chapter 3.

Between November 27 and December 18, 1976, the reservoir was drained,
cleaned and repaired. While the reservoir was empty (See Plates 7 through?9),
the average drain discharge was about 7.5 gpm. Since refilling, the

average drain discharges have been as much as 30 percent lower than those
recorded prior to reservoir liner repalrs.during periods of comparable
reservoir stages,
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CHAPTER 3

HYDROGEOLOGY

This section includes (1) a lithologic description of the soils and geoclogic
formations encountered during exploratory drilling, (2) a summary of the
results of field and laboratory tests of formation permeability, (3) a
summary description of ground water level fluctuations, (4) a detailed
analysis of East Wall Drain test results, (5) an analysis of the effectiveness
of the East Wall Drain and, (6) a discussion of ground water flow and
reservoir leakage,

DESCRIPTION OF LITHOLQOGIC UNITS

Deposits penetrated in the exploratory boreholes include surface soils,
compacted fill, slope wash, landslide debris, terrace deposits and siltstone
bedrock. Compacted fills comprise black to brown sandy silt, silt and silty
clay. Slope wash 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 relationship of
these units is shown on Hydrogeologic Sections A-A' through D-D', Figures
3-1to 3-4,

From a water-bearing standpoint, the lithologic units of major importance
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 bedrock during mid-Quaternary
time. These materials are red-brown to gray and black, and comprise fine
silty and clayey sands and sandy or silty clays. The underlying Miocene age
Monterey Formation includes siltstone with thin interbeds of silty claystoné,
silty sandstone and hard cemented sandstone. These marine deposits are
moderately to highly weathered, especially near the terrace-bedrock contact.
Locally, the bedrock is intensely fractured and contorted. Where fracture
zones are open, the bedrock conducts and transmits significant quantities of
ground water, '
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Hydreogeology

WATER TRANSMISSION CHARACTERISTICS

During drilling at 15 of the exploratory test sites, drive samples were
obtained for examination and for possible later permeability analysis.
Constant head laboratory permeability tests were subsequently run by the
consulting soils engineer on four samples of fine sand comprising the

terrace deposits, and four samples of clayey siltstone and siltstone com-
prising the Miocene bedrock, These tests yielded average permeability - -
values of 1,34 x 10-3 cm/sec (28.4 gpd/ft?) for the uncemented terrace
deposits, and 2.7 x 10-8 cm/sec (5.7 x 10-4 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 3-1,

TABLE 3-1

SUMMARY OF PERMEABILITY VALUES(a)

Depth Permeability
Test Interval 5
Site (in feet) Material cm/sec gpd/ft
29 30.8-21.6 Fine Sand 6.2 x 101 13.1
31 9.0-9.8 Silty Sand 1.0x 107> 21.2
2 74 D24 R [0 PRS A N 1r\_8 n AAAOAE
24 L., V-1, 5 SiaL3Loneg 2, v X Ay v, VU022
34  24.0-24.8 Silty Sand 2.4x103 50.9
36 34.0-34.8 Clayey Siltstone 8.0x10"° 0. 00017
37 19.0-19.8 Fine Sand (sl. 1.8x 107 0,382
cemented)
38 39.0 x 39,8 | Silistone 2.0 x 1078 0. 00042
39 24.0-24.8 Siltstone 4.0x10°8 0. 00085

(2) Constant head laboratory tests.
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In order to obtain an understanding of ranges in secondary permeability within
the fractured portions of the siltstone bedrock, field 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.
These data were analyzed for coefficients transmissivity and permeability by
the 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. Values calculated are shown on Table 3-2,

Transmissivity values represent the quantity of water moving through a

strip one-foot wide, by the thickness of the aquifer. Permeability coefficient
is found by dividing transmissivity by aquifer thickness., Within the sand and
silty sand terrace deposits, aquifer thickness'is represented by the saturated
thickness. However, in the siltstone bedrock, only the zones of open fractures
represent the aquifers. These bedrock fracture zones are delineated on the
lithologic logs shown in Appendix A and on Table 3-2.

TABLE 3-2
SUMMARY OF FIELD TRANSMISSIVITY
AND PERMEABILITY VALUES(c)

Estimated Transmissivity
Thickness of Values

Test Fracture Zone {gpd/it) Permeability Values

Site (it) Range Average gpd/it cm/ sec

H-28 3-6 - 406 68-135 3.2x1072
: 6.4 x 1072

H-32 46 72-42} 242 40 1.9 x 1072

H-36 14.5 197-564 371 57 2.7x10>

H-37 +4 83-401 206 52 2.5 x107°

(a) J. G. Ferris and Others, 1962, "Theory of Aquifer Tests", USGS Water
Supply Paper 1536-E.

(b) 7. F. Logan, 1964, "Estimating Transmissibility from Routine Production

Tests of Water Wells", Ground Water Journal, National Water Well
Association 2:35,

{¢) Constant and falling head field tests., All basic data for these tests and
calculations are included in JMM-Irvine files.
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GROUND WATER LEVELS

In the initial phase of this study, the major potential sources of ground water
recharge in the vicinity of Big Canyon Reservoir were considered to be

(1) rainfall in excess of soil moisture and plant requirements, (2} irrigation
water applied in excess of plant requirements in the cemetery property and
residential development east of the reservoir, and {(3) water leaking from
the reservoir itself. To determine which potential source had the greatest
effect on the local ground water regime, water level fluctuations were moni-
tored in a network of 27 piezometers. Plate 11 shows the locations of these
piezometers. The lithologic logs of borings available for each piezometer
are included in Volume II, Appendix A, Plates l through 10 show the

water level fluctuations in piezometers for the entire period of study.

During the first 9 months of the study, from November 1974 through June 23,
each piezometer was measured at about two-week intervals, Twice weekly
and weekly measurements were taken during the period June 23 to September
19, during tests to determine the effectiveness of the East Wall Drain. These
measurements and the test results are discussed in more detail in the following
2 sections of this chapter.

The program of piezomeier measurement was discontinued from October 1975
to March 1976, Subsequent to completion of the piezometer monitoring pro-
gram conducted by Montgomery, which ended September 30, 1975, extensive
grading and residential development took place in the parcel just north of the
reservoir (Broadmoor Tract 4). This development resulted in the destruction
of plezometers B-1 through B-8, B-10 and H-27, At the City's request,

these piezometers were replaced by the developer. The locations and
reference point elevations of new piezometers H-50 through 11-56 are

included in Appendix G. No lithologic logs or piezometer construction details
were available for analysis.

On April 6, 1976, the City re-initiated a program of water level monitoring

at selected piezometers within the reservoir property. The measurements
taken through April 1977 are shown on Plates 6 thiough 10, The only measure-
ments available for new piezometers H-50 through I1-56 were taken by
Montgomery personnel on May 2, 1977; these are included in Appendix G,

During this study, depths to ground water varied from about 7 feet to over

35 feet below the ground surface. The shallowest water table (-'-' 7 feet) was
usually found in the Bren tract west of MacArthur Blvd., Depths to ground
water increased generally up gradient, or eastward of MacArhtur Blvd. At
I-4]1 where the ground surface elevation is the highest of any piezometer, the
depth to water was generally about 35 feet.
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Detailed examination of water level fluctuations shown on the figures indicate
that (1) there is no significant correlation between major rainfall events and
periodic rises in ground water levels, and (2) positive correlation exists
between major fluctuations in the reservoir stage and ground water levels in
piezomet'ers around the perimeter of the reserveir. This positive cor-
relation is seen most clearly during the East Wall Drain tests in Summer
1975, and during the reservoir drawdown and refilling period in Winter 1976.
Reservoir drawdown began October 14, 1976, By October 22, the water
levels in all piezometers measured (except H-37 and SL.-1) had declined
slightly. (28) Figures 3-5 and 3-6 show the relative net changes in piezometer
levels during the drawdown period and the reservoir refilling period. The
pattern of net changes is consistent with that observed during the East Wall
Drain tests described in the following section. '

7

EAST WALL DRAIN TESTS

Two East Wall Drain tests were scheduled and completed during the fourth
quarter studies. The purpose for closing the drain was to test directly the
drain's capacity to remove ground water along the reservoir east wall, and
to determine the magnitude of effect the changing reservoir stage would have
on surrounding ground water leVvels if the drain were not in operation. The
first shutdown test was conducted from June 24 to July 8, 1975 when the drain
was closed as the reservoir was being filled to its annual maximum (301.0
feet) and was then drawn down to its average summer operating level of about
elevation 294, 8 feet. During the second test the reservoir stage was held
relatively constant, so that only the drain function would affect adjacent

ground water levels. Table 3-3 summarizes these testing schedules.

(a) Abrupt and erratic water level changes were recorded at 3 piezometers
during the drawdown period:

Date ) Piezometer No.
October 22 I1-41
November 12 I-41
November 12 H-37
November 29 H-39

These fluctuations are considered to have been caused by an error in
measurement during a period when the usual measuring device was not
working properly or under repair.
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TABLE 3-3

EAST WALL DRAIN TESTS .. - )

i e R Reservoir Nu.mberiof Weeklf

Drain 1975 Stage Piezometer
Test No. Function Dates (Elev. in feet) Measurements
- Open “6/24-6730 301,4-301,9 -
1 - Partl Closed 7/1-7/8 301,9-295. 4
1 - Part2 Open 7/8 - 8/4 295.4-294,3 1
2 - Part 1 Closed 8/4 - 8/21 294.3-294.2 2
2 - Part2 Open 8/21-9/5 294,.2-295.0 2

The analysis of water level fluctuations began about May 5, 1975 so that
ground water responses to the substantial rise in reservoir stage from
May 5 - June 30 could be included. The piezometers were divided into two
main groups. Group I piezometers responded directly to the reservoir
stage increase in May and June; Group II piezometers did not. Net changes
for these groups are shown on Table 3-4.

From May 5 to September 29 the net rise in water levels around the reser-
voir ranged from 0.57 to 4. 39 feet. Most piezometers north of the reservoir
property continued to decline from 0.1 to 0,69 feet, during the same period.
These net changes are shown graphically on Figure 3-7 so that the areas of
greatest change can be more easily identified,

The most significant features are those areas of greatest rise, as they
relate directly to leakage from the reservoir, To investigate this potential
in more detail, the summer's ground water level measurements were
divided into seven periods and analyzed separarately. The net changes for
each peizometer in each period were then compared to the reservoir stage,
and to the condition of the East Wall Drain, whether it was open or closed,
Figures 3-8 through 3-12 show these changes.

Figure 3-8 (May 5 to June 23}, shows those piezometers which responded
directly to the rise in reservoir stage from May 5 to June 23 with the East
Wall Drain open, Rises greater than one foot were generally found in east
wall piezometers and at H-36, 37 and 38. The rises were less than a foot
in piezometers along the northern perimeter of the reservoir. Water levels
remained the same, or continued to decline in piezometers north of the
reservoir property boundary.
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TABLE 3-4

NET CHANGES IN PIEZOMETER
WATER LEVELS

May 5 through
September 29, 1975

PIEZOMETER NET CHANGE
Group I 5L-1 t4, 39
H-35 +1, 77
H-30 +1.10
H-338 +2.46
H-29 +0.69
H-39 +0.75
G-25 +0.57
H-37 +1.63
H-36 +1,88
H-32 t2.12
H-28 +1.67
Group I1 H-27 +0.20
G-22 +0.20
G-24 -1.0
G-26 Negligible {-. 03}
B-1 -0.4
B-2 -0.16
B-3 -0.49
B-4 -0.29
B-6 +0.59
B-7 -0.11
B-g -0.23
B-10 . -0.22
C-12 Negligible {-. 03}
C-16 -0.69
SL-2 ' +0.41
B-23 +0. %7
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Figure 3-9 {June 30 to July 7). During this period, the reservoir stage de-
clined rapidly and the East Wall Drain was closed. Water levels in SL-1 and
H-36 declined with the reservoir level. Water levels in the other Group I
piezometers continued to rise slightly from 0. 16 to 0, 56 feet.

Figure 3-10 (July 7 to August 4). By July 9, the reservoir level was drawn
down to about 294 feet and remained at that approximate level throughout the
remainder of the period. On July 8th, the drain was opened again, Of all
the piezometers, the greatest net decline was recorded at SI.-1 (3. 75 feet), -
H-35 and H-37 continued to rise 0.19 and 0. 15 feet, respectively., The =
remaining Group I peizometers declined from 0,08 - 0.23 feet.

Figure 3-11 (August 4 to August 21}, During this period, the reservoir level
remained at approximately 294 feet. The East Wall Drain was closed
throughout the period. The net changes in ground water levels were negligible
in most piezometers, but SL-1, H-35, H-32 and H~-28 showed net rises of
3.06, 0.41, 0.54 and 0.29, respectively. Two new piezometers were drilled
and completed during this interval (I-40 and I-41), These piezometers

recorded rises of 0,65 and 0. 33 feet, respectively.

Figure 3-12 {August 21 to Septémber 5). The reservoir stage averaged about
294.5 feet during this period. The East Wall Drain was opened on August 22,
S1.-1, H-28 and I-40 declined 2.72, 0.17 and 1. 93 feet, respectively. The net
change in H-35, H-30, H-29, H-32 and I-41 was negligible, and piezometers
H-38, H-39, G-25, H-37 and H-36 recorded net rises from 0.09 to 0.23 feet,

These data indicate that a ground water mound adjacent to the east wall forms
in direct response to leakage from the reservoir. Those plezdmeters most
directly affected by that leakage and also the opening and closing of the East
Wall Drain are SI.-1 and 1-40. The other piezometers along the east wall
generally respond with a slight lag time or somewhat attenuated change.
H-36, 37 and 38 levels increased with the initial reservoir rise early in the
summer, but were not consistently affected by the opening and closing of the
East Wall Drain,

In summary, the water level data indicate that local ground water mounds
build up along the east, south and southwestern reservoir walls in response
to rises in the reservoir level., The greatest measured effects, however,
are produced along the East Wall. The mounds dissipate as ground water,

flows down gradient into adjacent areas and as the reservoir stage declines.(2)

(2a) After the reservoir was drained in late November 1976, the boftom and
sides were usually inspected on December 7, At that time, several
cracks and holes in the asphalt liner exposed the underlying clay blanket
along the east wall. (Footnote continued at bottom of page 3-9)
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GROUND WATER FLOW AND RESERVOIR LEAKAGE

Based upon analysis of drilling data, laboratory and field tests of rock and
soil permeability, and ground water levels and gradients of August 21, 1975
{(Plate 11), estimates cf the magnitude of subsurface ground water flow were
made at four locations. For those gradients, the quantity of ground water
moving northwesterly near H-37 (reservoir crest to the property fence) was
about 1, 300 gallons per day (0.9 gpm). On the southeast of the reservoir,
water moving out into the formations was estimated at about 3,400 gallons
per day or 2.4 gpm. On the northeast corner of the reservoir, between
H-29 and H-30, flows along the side of the reservoir were about 1, 300
gallons per day (0.9 gpm)}. From the north reservoir fence to the Pelican
Hills fault zone, normal to a section through H-27, -northweésterly sub- -
face flow was estimated to be about 2, 300 gallons per day (1.6 gpm).

Estimates of subsurface flow for the east side of the reservolir are considered
to be maximum values because of higher levels associated with the East Wall
Drain shutdown tests. The remaining subsurface flow estimates are con-
sidered to represent average discharges. These flow estimates together

with the shape of the water level contours on Plate 11, indicate that although
the total volume is relatively small, the major source of ground water moving
through the terrace sands and fractured bedrock in the vicinity of the reser~
voir is the reservoir itself.

EFFECTIVENESS OF THE EAST WALL DRAIN

The response of piezometer SL-1 to closing the East Wall Drain demon-
strates that the drain does in fact remove a considerable portion of the water
leaking through the reservoir wall. During both tests, when the drain was
closed, SL-1 rose abruptly. It alsc declined rapidly when the drain was
re-opened. The response of I-40 during the second test was similar to SL-1,
but of lesser magnitude. '

{(2) | ..continued from previous page...
Seepage in small quantities was occurring through the liner back into the
reservoir at two sites along the east wall. Seepage through the bottom of
the liner was indicated by shallow ponds in the southeast corner of the
reservoir. In the southwest corner, the asphalt liner was moist but
exhibited no ponds. Five pronounced ponds were noted at the base of the
north wall from north central to northeast corner of the reservoir. A
spongy condition was observed in and around ponds at the northeast corner
of the reservoir floor.

3-9
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It is interesting to note that although the reservoir rose and fell several times
from November 25 - April 30, SL-1 showed little response. Only twice during
that period did SL~1 appear to respond to the changing stage. In both cases,

the rise that corresponded to the reservoir rise was slight and lagged behind
from 4 to 10 days. During that period the reservoir fluctuated below 290 feet.
When the reservoir rose above 290 feet in May, SL-1 began to show a substantial
rise itself, suggesting that above 290 feet considerably more leakage may occur
from the reservoir.

Based upon estimates of subsurface ground water flow away from the east
side of the reservoir as described in the previous section, the East Wall
Drain appears to remove 80 to 90 percent of the water which leaks through the
eastern side of the reservoir.
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CHAPTER 4

GROUND WATER QUALITY

Laboratory analysis of the dissolved mineral constituents for 38 ground
water 'samples were conducted during the study (December 1973, March
1974, and August 1975), The results are presented in Appendix C,.
Selected mineral constituents are shown in Table 4-1.

The analyses indicate that total dissolved sclids (TDS) increase markedly,
as those waters flow down-gradient to the northwest, with lowest concen-
trations of about 900 to 1, 100 milligrams per litre (mg/l) at sites H=-33,
H~-34 and at piezometer SL-1. Dowastream concentrations in and near the
Harbor View Hills Tract, range from about 10, 000 to 15,000 mg/l, TDS.
To the west of the reservoir, at piezometers SL~2 and G-23, TDS concen-
trations range from 15,500 to 18, 900 mg/l.

An examination of the ratio of electrical conductivity (EC % 106 @ 25°C) to
bicarbonate concentration (HCO3), here designated ""R', indicates that waters
most resembling reservoir supply and applied water (where R = 4), occur in
piezometers SL-1, H-29, H-31, H-33, H-34, 11-38 and the East Wall Drain
(R =6.51%t0 8.3). Most dissimilar waters (R = 50.0 to 89.8) were found at
sites B-4, B-7, B-23 and the Bren Drain, with the remainder of samples
exhibiting intermediate values. The magnitude of the "R'' ratio appears to

indicate the general magnitude of the distance from the recharge source.

Nitrate concentrations in present-day sea water are generally less than 1
milligram per litre. Thus, it is probable that native connate water (and
evaporated salt) in the Miocene siltstones contains very low concentrations

of NO3. Nitrate concentrations in both reservoir water and locally applied
water are less than 2 mg/l. NO3 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 Bren Drain,
while lowest values were found in piezometers SL-2, G-25, H-33, H-34,
H-38, H-39, and in the East Wall Drain flow. East of the reservoir, all of
the most current samples from exploratory holes south of H-31 exhibit nifrate
valugs of less than 7.5 mg/l with average less than 3.5 meg /1.
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TABLE 4-1

: GROUND WATER MINERAL ANALYSES
SELECTED MINERAL CONSTITUENTS

Ratio:
Total Electrical Electrical
Dissolved Conductivity Conductivity Nitrate
Sample Solids {Micromhos Bicarbonate Concentration
Location {rmg/1) @z5°C) Concentration fmg /1)
’ S a m p 1 i n g P e r i o 4 (a)
[ 1 2 1 2 |- 1 2 ] 1 2

SL-1 {1,100) {1183)'8) 1,590 1690 6.5 ] 8.9  5.98
SL-2 (15, 500) 22, 080 27,86 151 0.22
B-1 (10, 200) 14, 600 44, 7 0.66
B-2 { 8,500) 12,100 41,3 4,87
B4 { 3,700) 5,300 50.0 7.8
B-1 {15, 500) 22,100 70,2 38.5
C-16 (10,000){10780) 14,400 15,400 21,9 20.2 4.3 7.53
G-23 (18, 90C0) 26, 940 82.8 7.3
G-24 { 2,600} [5432) 3,750 1760 13,5 15,3 20,8 1.99
G-25 ( 5,400) {3584) 7,730 5120 13,4 11.3 0.22 0,22
G-26 [ 5,400) 7,730 18.3 i.8
H-27 2,600 (28586) 4, 080 4080 12,4 11.3 6.2 9.3
H-29 1,893 (2891) Z, 850 4130 7.3 10. 4 0.22 10.9
H-30 4,613 (4039) 6,350 5770 20.0 17.8 22.2  33.4
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-35 3094 4180 14,5 6,87
H-36 6,169 7,210 20. 4 4, 87
H.37 9,203 12, 300 31.5 554
H-38 {1708) 2440 7.4 .55
H-39 4,068 4942 6,260 7060 18.9 17.5 10.6 1.55
I-10 1673 2640 14,5 3,32

Main
Underdrain [ 6,600} (6545) 9, 490 "9350 22,1 21.9 12.9 7.09
I-41 1898 3010 13.4 7.4
Bren Drain 13,430 (9821) 19,200 14,030 62,6 41,3 26.6 ©¢8.8
East Wall B

Drain 793 1195 7.2 0.22

(2) Period 1, December 1973 through March 1974,
'~ Period 2, August 1975,

(b) (1, 100) Total dissolved solids figures in brackets were -
calculated from EC x 106 @ 25°C.
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As indicated above, nitrate concentrations when present, may be indicators
of water from the surface as opposed to water from the reservoir. Fluctu-
ations in NO5 concentrations showed a mixed pattern. Marked increases
occurred at H-29 (0.22 to 10.9), H-30 (22.3 to 33.4), C-16 (4.3 to 7.5) and
H-27 (6.2 to 9.3). Decreases of similar value occurred at G-24 (20,8 to
1,99) and H-39 (10.6 to 1.55).

Relative to fluctuations in dissolved mineral constituents during the study,
marked increases in salinity occurred between December 1973 and August
1975 at H-29 and G-24, The Bren Drain exhibited about the same concen-
tration of total dissolved solids, Slight rises occurred at C-16 and H-39,
Fluctuations in the EC/HCO3 ratio "'R" were relatively minor. Considering
the range of 7 to 70, the only really significant change occurred in samples
from the Bren Drain. Downward fluctuations from "R'' values of 63 and 41
suggest an increasing percentage of applied water or precipitation which
has percolated in the vicinity of that drain. '

Mineral analyses of underdrain samples collected in May 1977 are included
in Appendix C, Volume II of this report. Table 4-2 summarizes selected
mineral constitueats. As shown, the partial mineral analyses for water
from the Bren and Broadmoor drains are almost identical, Compared to
drain samples analyzed in August 1975, the 1977 analyses exhibit no signifi-
cant changes in water quality.

TABLE 4-2

GROUND WATER MINERAL ANALYSES
PRINCIPAL SUB-DRAINS
(SELECTED MINERAL CONSTITUENTS)

Ratio:

Total Electrical Electrical

Dissolved Conductivity Conductivity . Nitrate

Underdrain Sample Seolids L‘.mhos @ Bicarbonate Concentration
Date {mg/l} 259C Concentration (mg/l as N}

Broadmoeor 4/29/76 - 12,500 - 4, 1¢
Broadmoor 4/30/76 - 13,600 - - 5.00
Bru_adrncor R/3/77 - 10, 940 31,4 4, 10
Bren 5/3/77 - 14, 400 35,0 5. 10
Main 573777 - 7,840 17,0 1. 05
Eastwall 5/3/77 - 1; 140 6.8 0.0s5
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

The findings from this ground water investigation in the Big Canyon Reservoir
.-area are summarized in separate quarterly progress reports and this final
technical report. Based upon these findings, and an analysis of data collected
from October 1975 to May 1977, the following general conclusions are made:

1,

Based upon evaluation of exploratory drilling and testing
at 15 sites, ground waters move around the reservoir
locally in both the fractured siltstone bedrock and in the
overlying terrace deposits.

Saturated terrace deposits composed of sand and silty sand

underlie a portion of the northeast reservoir berm; those N .
saturated sediments could pose a potential hazard of Gettle- = . !
ment in a portion of that berm, during periods of intense

ground motion or cyclic stress.

Based upon an analysis of water level fluctuations and
precipitation data during the study period, ground water
recharge from rainfall was of minor significance to the
overall ground water supply in the vicinity of the reservoir.

Based upon evaluation of precipitation, applied water, and
consumptive use conditions at Pacific View Memorial Park
during the period from January 1974 to September 1975,
irrigation at the cemetery did not result in any significant
recharge to the ground water body around the reservoir,

Ground water level fluctuations of greatest mégnitude occur
in piezometers just east of the reserveir. These fluctuations
result from leakage of water stored in Big Canyon Reservoir
and from opening and closing of the East Wall Drain.



10.

11,

Conclusions and Recommendations

During the study period, the major portiod of the ground water
flowing in the vicinity of Big Canyon Reservoir is supplied by
leakage from the reservoir. Analysis of ground water gradients
and aquifer transmissivities determined during this study
indicate that the quantity of ground water moving away from the
reservoir east wall is about 3,400 gallons per day.

The principal leakage from the reservoir is occurring along
the east wall from about mid-reservoir southward to the
southeast corner. However, field observations and water

level fluctuations at piezometers H-38 and H-36 along the south
and west walls suggest that additional leakage may be occurring
from other locations (walls or floor) in the southern part of the
reservoir.

The East Wall Drain appears to be quite effective in removing
waters which have leaked through the east reservoir wall.
Estimates of subsurface ground water flow away from that
location indicate that the drain captures 80 to 90 percent of
total leakage.

Monthly discharge data from the East Wall Drain since
December 1976, suggest that the repair of cracks in the
reservoir liner along the east wall may have reduced East
Wall Drain discharges by as much as 30 percent, compared

to pre-repair periods of egquivalent reservoir stage.
Ground waters most similar to reservoir water from a
standpoint of dissolved minerals and chemical character,
occur in discharge water from the East Wall Drain, and at
sites H-31, H-33, H-34 and H-38, all on the eastern and
southern side of the reservoir. Based upon a study of
ground water samples collected, ground waters appear to
have originated in the reservoir, and to have traveled
relatively short distanceg in the aquifer zones.

A decrease in average discharge recorded at the Bren Drain

in Spring 1977 may represent that portion of underground flow
which is now being intercepted and diverted by the new
Broadmoor Drain installed along MacArthur Boulevard,

Future discharge measurements at both the Bren and Broadmoor
Tract drains will help verify this possibility.



Conclusions and Recommendations

RECOMMENDATIONS

In consideration of the findings developed during this ground water study
and the conclusions summarized in the foregoing paragraphs, the following
general recommendations are made:

1. The present City monitoring program at Big Canyon
Reservoir which includes measurement of the Main
Reservoir Underdrain, East Wall Drain, Bren Drain,
piezometers SL.-1, SL.-2, G-26, H-30, H-35, H-36,
H-37, H-38, E-_I___—_73__0,‘;I—-40, 1-41 and reservoir stage,
should be expanded to include periodic water level
measurement at new piezometers H-50 through H-56
(Broadmoor Tract) and discharge measurement of the

Broadmoor Drain,

2. Potential geologic hazards related to the possible
settlement of berms above the saturated terrace
deposits in the northern part of the reservoir should
be evaluated by an engineering geology and soils
consultant specialist,

3. Careful monitoring and analysis of East Wall Drain
discharge fluctuations may now provide the City with a
means to qualitatively assess the need for liner repairs
along the east wall. Daily or at'least weekly measure-
ments should be taken so that any future discharge
increases can be related to either time or increased
reservoir stage.

4, At approximately two-year intervals, when the reservoir
is drained for cleaning, a regular program of inspection
and liner repair should be ¢continued. Special attention
should be given to the south and central portions of the
east wall and to those areas on the reservoir floor where
shallow ponding occurs or where a "spongy' bottom
condition is encountered.

5. If marked increases in reservoir leakage are measured
in the East Wall Drain, and subsequent repair efforts fail
to stabilize or reduce that leakage, a system of shallow
wells should be designed and installed to dewater the
aquifers at selected sites around the reservoir.
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SUMMARY - BORENG NO. 27 (Pfezomefer inSfO”ed‘)
I L DATE DRILLED: NOV. 7, 1974 ' o
3 THIE MRy A O Nt CONG1T10NS Max DIFFERAT D1HER LOC ATIONS %
@. DEPTH vﬁ? o\, IL';E::YDELLALN.GNEG'AT THIS LOCATION \HIT“:HE PASSA!G:: oF TIMEN']E:E DATA 4}:\“1_@
N i ‘,g “.9 PRESEHTED 15 A SIMPLIFICATION OF ACTUAL CONDITIONS EXNCOU ED, \9’:“¢
] o FEET o g ELEVATION: »Cp
B ,
ILL d ver dark SILTY CLAY
; f CL 4 §_'rif¥ gray sandy '
1 ] loose | gray SILTY SAND o o
| i 1] SM mediom brown_ - SRR I S
3 dense
L L moist stiff [ brown |SANDY CLAY
-l o 1
! P 1 very
) stiff
E cL
WS
!]L A |2 Rl
S
Lin |
. J < very ) CLAYEY SAND
‘EE dense - :
Fhn | light | SILTY SAND
| [ M ) brown { gravell ‘
3 5 ' s|lghf|y cemented 22
1 + freq, cobbles
- very black SILTY CLAY
' CL stiff gray sandy
i - shgh’rly cemented
& dark + oHernchng
very gray : merging silty sand
¥ dense & , . pockets
brown
i — SC ,
4 1 3 14
) very red SANDY CLAY
stiff brown | slightly cemented
i cL
5 13
20
(conﬁnued)
. BIG CANYCN RESERVOIR STUDY O™
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% pritted: Ny, 7"[974 . ' ) ‘
g THL TR ercs ot AT THE LocuTion of Tius soume auo a1 e\ P
LB PER q\f‘? 607 PRESENTED 15 A SIMPLIFICATION GF ACTUAL CoNDITIONS £ neOmmiTEnED > '{j@
‘ “ | rEEvT o' “.4, ) A).‘QJ.
L] 20
E moist | ver red SANDY CLAY
‘ S Y
CiE i stiff brown ,
i L CL
E © A l&-f & : | + alternating
Y SM very merging streaks
N £ dense : fo 3" silty sand
with traces of 4
W clay
A I3 1
1523 —
H light /
1 . : brown .
o) DM lvet [demse |- SILTY SAND v
E SAND ' ] Ground water
R E ] fine ] encountered at
p ) 27 feet, Collected
R ) sample and
. o drove casing to
. continue
C ot 7. 3|17
SP, et ]
E T - /S’M 'g 1
S R -
. E b
2 A
3 1
very soft brown [SILTSTONE & SILTY w
moist & & CLAYSTONE ' =
351 8 medium | gray very weathered 33 a
' hard streaked & intensely ]
streaks fractured :E
g : + calcium cement QO‘
ML : streaks rd
- & &5
CL e
/?g?d : : very thinly bedded l
?1 . streaks 17
A0 _
BIG CANYON RESERVOIR STUDY R
_ for City of Newport 3
in cooperation with James M, Montgomery, Consulhng Engineers, Inc,’
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SUMMARY — BORING NO. 27 (cantinuad)

RO
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SUMMARY — BORING NO.28

(Piezometer installed)

y " ATE ORILLED: Nloyy, 7’ 1974 o
. . THIS SUMMARY AFPPLIES OHLY LT THE LOGCATION DOF THIS BORING AWND AT THE “)’L—e
g TIME OF DRILLING, SUBSUHFACE CONDITIDNS MAY DIFFERAT OTHER LOCATIONS ‘1_ s
DEPTH “ L AND MAY CHAKGE AT THIS LOCAYION WITH THE PASSAGE QF TIME, THE DATA LAY
IN ‘bf" "90 PRESENTED LS A SIMPLIFICATION OF ACTUAL CONDITIONS £ HCOUNTERAED. @/‘:“%\
":Eg LASP ELEVATION: ! . Lol S
F dry v, stiff_[black {CLAY .
I s firm & adobe - - lvi‘rh frequent fine
C . gray : " bits shale
L 1 XH slightly Brown ; S 6
. moist
L
. i moist stiff
1 black CLAY
gray adohe
5 brown | SILTY CLAY .
| .gravelly  with shale
2 " fragments 8
with hard
CL cemented rock
fraogments
9
T SM dense SILTY SAND
e slightly | very light SAND
r moist dense brown fine
v .
a
c 4 10
e154— Sy
D SM
e -5
p
o 4
5
i
t
A—
gravelly
SW
| > 14
. 20
| (continued)
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bewndgil
[

} f SUMMARY — BORING NO. 28 (continued)
®  ve oricteo: Noy, 7’]974 o,
j THIS SUMMARY .APP'LSH:S OMLY AT THE LOCATICHN DF THIS BORING AND AT THE \ 4\%,‘?\
P N TIME OF DR1ILLING, UYBSURFACE CONDITIONS MAY DIFFER AT QTHEFLD.EA'IWUHS 4;
B R A B N T "y
T PN ] Pt
20 -
. ‘ sligh’r]y vegy light SAND s
1 moist dense brown |[fine to coarse
’ gravelly
| ]
= 8 moist  lsoft to | gray very to moderatelyweathered
7 to medium sireaks interbedded :
}l £ | very hard brown | SILTSTONE very thinly beddecf
P D moist T streaked| SILTY CLAYSTONE intensely
Y \isewe stregks | MeCivm fractured + occasional very
! ’ R 6 - hGrd f- ] n [( F. 5
L 25 CL ‘ ine sfrecks very fine
|4 o ' SILTY SANDSTONE &
| | & : frequent streaks very fine
E‘ C SM SANDY SILTSTONE
&
. hard
streaks
% O
o
30 4 3
. . 1w
P : . ) ) e &
é/,ff/t/ 2 : g7 | Slight seepage e
35 "~ |into hole
wet . 0
streaks u:
£ <C
; o
o 4 O
- |5 .
;y (a4
& Lt
NN 2
: Loy s
S ! \{40 9’/’2’/2”04 ' 19 RE
,% No significant ground water encountered
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. l“T.E priccen: QOct, 24,1974

SUMMARY — BORING NO. 2?2 (Piezometer installed)

<
THIS SUMMARY APPLIES DNLY AT THE LOCATION OF THIS BORING AND AT THE "’).’L-e
<- T O B e kY THIS 1 OCATION WITH THE PASIAGE OF T1ME. TWE OATA 4, €,
DE::;TH "g\"(v eov ;:?s?::m 15 A SIMPLIFICATION OF ACTUAL COHDITIORS ENCOUNTERED, . %-:f-ﬁ
“:E(;' i 0'@ ELEVATION: 2%
F cL dry stiff dark SANDY CLAY
1 sm & gray & SILTY SAND -
) dense | brown | mixed _
; _]_ moist | stiff brown | SILTY CLAY  with fractured 4
to & SILT -+ shale &
very light SANDY SILT  cemented
L stiff brown |mixed + oce. silistone
CL gray mixed clay
; &
Lo M dark
5 & gray
2 &
occ.| oce, -y b
C}/ black
CH gray
]
6
& & + mixed
SM dense silty sand
4 .
very
moist -
4

(continued)
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E . SUMMARY — BORING NO. 29 (continued)
% orieo: Oct, 24,1974 B
}: TRIS SUH:AR\; APPLSIESSON#:C,:TCT:S #?DC:STLO*N %Flr'l;"élRSABTORQ:E AN_DCAT THE ‘\)-?’Lf\
o o o BEETERRRISRCEE S N\
‘ , rlifé-r 6'_'\*‘ 6-‘*6 PR H : I3 A SEMPL 1 L U' T 5 COUN .EHED. ,:\).?0"-
: 20
E F CL [ very: |stiff brown &} SILTY CLAY, + shale frags.
| ML | moist | very fte brn. | SILT, SANDY & cemented
| -‘L SM stiff ] gray & |SILT, & siltstone
‘ E L e & densd dr, gray SILTY SAND mixed -
BT moist | very -] red SILTY CLAY -
: stiff brown : : :
5 18 °
& B
: CL
F a 25 -
i r
N
K@ brown . | SANDY CLAY
o]
o e
e 71 xc
L N CLAYEY SAND
i $ T ’ - | 13
kY very very dark SILTY SAND  with frequent
ok oo SM moist dense | brown fine bits of
|k wet a ’ charceal y -42-1~— -
g : gray stoined streakd First H20, Water]
;r f - brown SAND S ) leve!l rose to
P 5} se P N 2 / 30" in 5 minutes
11 1 ine sl 1
3 - =
| ] SILTY SAND ° |
g SM o ‘ oy
=) : &
] 20 =
Bas soft = | gray SILTSTONE very weathere )
E 5 ML g CLAYEY- & int. fract, ﬁ
F? ML~ fmoist medium &rown g.ngAS\L%}:}E " mod. wea’rhered]4 é
0 Chite , |had |light jsicTsToNe o very O
| ery to brown £ weathered u
C motst 1§ hard very tine very thinly o
K streaks | streaks bedded & o
)y very fractyred
& occasional
& . ?il’ry sandstone
SM enses
(continued)
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\ SUMMARY — BORING NO. 29 (continued)
gyeve oriLteo: Oct, 24’]974 ) o
TVE OF BAILLING. SUBSURFACE COND 1T 1ons MY DIF FEA AT OTHER LOEAY I A"?&‘
DEPTH ‘*QVQ(",?V e i L RE O WAL e eassadE oF Time, ThE DaTA "“\:}_:‘%
l—" FEET o' r,"‘ ANy
50 moist | medium |gray  |SILTSTONE.  moderatelyto
B & hard & CLAYEY- very weathered
very to brown [SILTSTOMNE - streaks, very
moist  {hard 1& SANDY- thinly bedded
1 o " | streaks J||ighf SILTSTONE & very frac,
brown |very fine + occasional
i & SILTY- ~ fine 1"
SANDSTONE  cemented -
n ' streaks below
‘ 40'-9"
H 7 3
<
12 | ‘ | - 47
55
"\0 - _.I_ al
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| SUMMARY — BORING NO. 30 (Piezometer installed)
% . DRILLED: OC‘I‘, 29']974 . o‘p BN
D P O T TS e AT N7 e
ot o o BRSNS S IO LIRS Ny
-] FEEC;- " 6"* ELEVATION: . . N
FILL dry very gray SANDY SILT
R _l ML soft brown |+ fractured shale
' CL stiff black [SILTY CLAY
] * | moist CLAY - ADOBE
X e . cracked-
‘ : 1 3" voids 4
+ fractured
shale
dark
gray
2.8
very brown | SILTY CLAY
stiff : _
{Tractored ,
shale & '
siltstone 13
E o
| r
% T4 light |} GRAVELLY CLAY 14
T | € brown + fractured :
1 r shele &
: ro silistone
L |
: c ]
g {e
% | SILTY CLAY
z D
g. e
g 15 [SPAM v. densd Tt. gray | SAND fine 13 |
E' {confinued)
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[

-]
ST SUMMARY — BORING NO. 30 (cantinuad)
} % e oriteo: QOct, 29,1974 : o
. o E THIS SUMMARY APPLIES OHLY AT THE LOCATION OF THIS BORING AND AT THE “f"'
i i @ TIME OF DRILLING, SUBSUAFACE CONDITIONS MAYDIFFERAT OTHER LOCATIORS "7"66‘
: DEPTH & s AND MAY CRANGE AT THIS 1OCATION WITH THE FASSAGE OF TIME, THE DATA o
I l ) (3] ad eo PRESENTED 18 A SIMPLIFICATION OF ACTUAL COHDITIONS EWCOUNTERED, %/Qp
DLy | FEET Gr"‘ "-l." o 4:}01-
20 -
T moist | very light SAND ..
: I e dense lgray = {fine
L | S brown
l 2 1 with oce,
=1 gravel
1 ]
SP
| I {P M
B
R LI 16
B O 25 —— 7 '—6 -
s £
P g h
|t very £
3 < moist o -
Lo . wet 2 y
| I ) Water
H = J
o 4
yors | very medium | gray | interbedded - moderaiely to
/508 moist hard | & SILTSTONE slightly 30 o
: & brown & SILTY weathered, —
hard & CLAYSTONE  intensely o
ML _ streaks [ light fractured, A
€L , brown very thinly tw
" bedded with L
alternating 2
o cemented o
B streaks & w
:‘ layers e
A — e
- & & _ + occasional
| SM B : : . streaks silty
f : gﬂgs sandstone 49
i .
i
7 ]
:
i
Lo -
I? ) BIG CANYON RESERVOIR STUDY orNe
7 for City of MNewport - 10
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SUMMARY — BORING NO. 3]
) ~&TE DRILLED: OC*. 24']974 0‘?
| e A oA It e SN
T ‘quc" "eo\' B R e e 1T o ot T oot ions EneoumtEREDs "%{?9
FEEJ o ELEVATION: . »Cr
dry v, soft | black SILTY CLAY
F | CL stiff gray : ?
Vol | — ' 3
. - {dark SANDY SILT
L gray slightly porous '
) mofist very brown }SILT
L stiff & SILTY CLAY
| brown CLAY '
. & mixed
| black
o &
2 CL gray 8
4+C
i
‘ -
- very brown " SILTY SAND
_ 31 sm : dense & + occasional fine 8
r 10~ _ gray sireaks clayey sand
- &
o | o
c
e | light SAND
: SP brown | fine
D 7o
e
p.
B T stiff gray mixed very _
4 : & SILTSTONE ,  weathered 8 .
E5171 ML ~ . jbrown |CLAYEY
D W | ;3: X SILTST.ONE,
. CL ight very fine
R brown ; SANDY-
O . SM & SILTSTONE
hard very fine + occasional
C : [ SILTY hard cementec
K ] SANDSTONE  streaks
AV% medium [ 9% < | SILTSTONE
MLL hard |9 CLAYEY SILTSTONE
5 [SB/SM to hard § "7 | SANDSTONE : 13
Fo 20 ‘ -
g (continued)
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SUMMARY — BORING NO. 31 (continued)
oare oriLeo: Oct, 24,1974 : o
" THIS SUMMALRY APPL5|£5 DN,l:'f AT THE LOCATION OF THIS BORING AHD AT THE 4\)’:"—6
TIWME CF DRILLING, UBSURFACE COWDITICHS MAYDIFFER AT OTHER LOCATIOMNS ,6‘
DEPTH ev"" 0 PRESERIED 15 A SIMPLIFICATION OF ACTUAL CONDITIONS EACOUNTEREDL | 5N
E FEET 9""‘} 6—&"’ A{‘QJ-
20 :
B molst medium | gray interbedded moderate to - .
; hard & SILTSTONE slightly _ <
| E- i we to brown [to SHALE & - weathered, | . seepage
E ‘ hard SILTY very thinly { 4 = -
. . . CLAYSTONE  bedded, very)
E; ' fractured = | |
; & . + diatoms -
E 4 light : with siltstone |
R ' gray
[ : 1 16
25 4+ , : S .
E ; ’ ’ stronger water
Bl iSO B PV B i flow
. CL ‘ 1
L K : & & +hard © |
. very gray cemented 1
. hard brown streaks . J
ko 7 streaks ' | 30
;T 30 4 .
E T |
: N
' O < '
r T o J
0 o 1
] o
| 21 ]
‘g 4 o |
m |y |9 1 42
1'% |
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]
l_ SUMMARY — BORING NO. 32 (Piezometer installed)
OATE DRILLED: NOV. ]’}974 °$
]@ o T e e S8 5URFACE ConD 1T 1ans fffv%'.r:r"{.f A";o}::?nﬂ:é’cﬂ.lﬁi ’-“1’@0
S ,«"9 O e AL IFICNT o OF ACTUAL CONGAT1ONS EMCOUNTERED. ﬁ“i‘f»
d FEES s f;“} ELEVATION: ' 2%
Is dry  |v.soft | black |CLAY - ADOBE f
o firm cracked fine
i i C}/ : : 5" voids :
; I 1 CH] moist stiff .
| T \{n’ﬂh pea gr. | 28
+— . =" frac, shald -
L— cL brown | SANDY CLAY + pea gravel
s
g M dense | light  SILTY SAND  + gravel &
T B brown | sandy cobbles
z stiff brown ! SILTY CIAY
5 very red CLAY
I -2<l stiff brown ! n
, G
; ; CL SILTY CLAY  + pea gravel
: L Eel!ow
E.’T D rown .
, e e .‘___ very | TSILTY SAND
: d :
| ¥ 1042 row 16 )
c
L i & & + alt. stks, clayey |
' SC gray sand & occ. pea gf. :
il brown large boulder
L s | 12 to 24" +
b ‘
i gray slide debris _
L d T brown { SILT & fractured
e 4] ML SILTY shale &
p's1—1 CL CLAY siltstone 9
mixed
e
b —
ir
L i
o .
B soft SILTSTONE &
E E ] SILTY CLAYSTONE
D & very fine
R T SANDY SILTSTONE
mi . hered, v. fract, ‘
F1C 20 L5 e N S S nnd BT
% (continued)
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* corieeo: Nov, 1,1974 . o
%
b
THI5 SUMMARY APPLIES OHLY AT THE LOCATION OF THIS BORING AND AT THE ).‘/’?\

TIME OF DRILLING, SUBSURFACE CONDITIONS MAYDIFFERAT OTHER LOCATIONS - &

; ~ SUMMARY — BORING NO. 32 {continued)

DEPTH v(," Jo  AND HAY CHANGE AT THIS LOCATION WITH THC H'Js;u:ciso;"?(;i._lgﬂut DATA N
- rl:?::'r er"g {;u"oo PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIO £0. ‘5‘,&0‘.
| 20 :
! e : molst | soft brown | interbedded very to slight
- | to & SILTSTONE, weathed .
medium| gray SILTY thinly bedded
E , hard ~ streaked! CLAYSTONE  intensely
} T " streakedt| . very fine - fractured
C I & ' SANDY
D occ. SILTSTONE
; }[ : hard with occasional
{ Ry 4 streaks cemented fine
| R /P;fjw streaks
| g; 25 18] | ; 1
s O —
1 h
U I A N |
. € ML medium moderafely to
%L & hard slightly
¥ 1 to N weathered
K CL hardk _ - with frequent
3 1o~ - streaks | - : hard cemented
%f %r 7*,/33%1 _ - ~ streaks ﬁ 32'
30 4 ' '
-
. 1
~L
i o
- o3PS | : H,0 a
8/ ?5”!‘} . & . g/s uzm P I e E
35 -] very 4 : -
hard | | yater |
streaks A ——/ai 35°-3" after c
i 1 | 20 minutes v
- ' <
= C
very - °
¥ motst = u
i _ o —
[_7> 1st water in c
+— wet +alt, hard ceml4 hole
silty sandstone ]4_/ '
20 9 s'rre)éks 2] 47
(continued) - ’
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R
SUMMARY — BORING NO. 32 {continved)
paTE DRILLFD: Noy, ]']974 _ . . 0-
: THIS SUMMARY *PPLSIES CHLY AT THE LOCATIOK Of THLS BORING AND AT THE A:’L—e
DERTH S v IND MAT CRANST AT THIS LOCATION W1Th THE PASSAGE GF TIIE, THE OATA Y
IN '()f @e -RESEMNTED I5 A SIMPLIFICATION OF ACTU\-\L CONDITIONS ENCOUNTERED. VS‘/':‘¢
fc;a r %-l )‘Q,I.
B wet medium | brown [interbedded ~ very thinly 4
E ] ML hard & SILTSTONE,  bedded, 15 - AN
D to gray SILTY intensely A %
R CL hard & - 'CLAYSTONE, fractured, | 1%
O 71— SM & light very fine ~ moderately to)]
C very brown |SANDY slightly jo
Ko hard SILTSTONE &  weathered | {2
* 10 SILTY =
| - SANDSTONE 2
457
1
50
:
557
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SUMMARY — BORING NO. 33
43 ° DRILLED: Oct, 28’ 1974 °
: ) THIS SUMMARY AFFLSIES ONLY AT 'THE LOCATION OF THIS BORIN: AND AT -rug A)?,"e
T O DR NG e T AT ON WiTn THE PASSAGE OF Thg, Tot rre 4,
DE.T-JTH "e"d,"?ov ::2;;;:[?15 A SIMPLIFICATION OF ACTUAL CONDITIONS tncou[u'r;rnzco_ Q‘:‘:’S‘g
LI FEE{; oot ELEVATION: . 29,
- dry very black |CLAY - ADOBE  disturbed
f S ‘ soft
f "IO ) stiff cracked fine
| M CL In .
1 i
| {H z" voids
DK : : 1
! \;vith much fide © ’
§ . z" calcarious
Eﬂ _s|lghﬂy fragments h
j moist
. moist very
. stiff
‘ S
N E I :
't P 2 fragments 11 =
e of shale !
n W
- a 1
s
Fg i / dark
é ra
ta . gray :
! sandy :
BB ? |
i CL gray :
. | brown |
_ SILTY CLAY |
4 |
_ R sandy
o l | dark |
| | brown |
- brown
F S A 5 11
: 2 =
. {continued)
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SUMMARY — BORING NO. 33 (continued
£ orreren: Oct, 28,1974 ’ o
VA OF BRILL NG o nEACE COND ITSONS MY DIF e 8 AL e NG AND AT THE R
DL o BRSO T REN N
= r:-'.’::T GF}}? ‘;“}0 R . ENCOUNTERED, /’“:OJ_
20
S moist very brown |SILTY CLAY + freq. bits
L, I . : stift ' sandy & very fine
° CL - lenses
A p . o
e
Bl Cle. . dark -
]a C ar CLAY "H20 13
s ] Xen brown | samp
AL CL & SILTY CLAY sandy [
' i C brown CLAYEY SAND 1 Water
| } v, moist| very at 24" after
é- Tos LO] SM | wet dense [Tight |SILTY SAND 13 | 16 hours
e brown ‘- )
r .
Lo | E -
HE- la >
c ] A -irst water
E. e < 1
= iD SAND B
: ~ fine Cw
N B B Y =
‘E-%o L {M 5
:t 5 30 - ';
i v 1
M 17 21
f‘i B motist medium | brown |interbedded moderately to
ﬁ, hard  |& SILTSTONE,  slightly
N JE T to light SILTY - weathered,
| D hard brown  CLAYSTONE  very thinly
- 1 streaks | & ' ; bedded,
f R ML gray intensely
o + & streaked fractured
8 with cemented 1o
‘. C,e CL layers &
% K35 Jc;;;f;g streaks
jﬁ ' i + frequent
s streaks very
. fine sandy
E& 7 siltstone
& AF 9 31
% a0
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j | SUMMARY ~— BORING NO. 34 (Piezometer installed)
; ~a7€ oritLen: Oct, 22’ 1974 o
TH!S SUMMARY APPLSEES QHLY AT THE LG‘CATION OF THIS BORING ANDQEAT THE 4\:/‘—6\
. TIME OF DRILL IKG. UBS5URF ACE CONGITIONS MAYDIFFERAT o'nj.ER.L AT1D NS -
}i .} OEFTH "S\jﬁ‘»eov A R Tt IEICATION B AT AL OMDIY IS € WEOUT LA T A +‘°‘§'@¢
™ "'Eg A ELEVATION: e
F CL |} dry stiff dk, brn.[ SILTY CLAY
l | L oM dense | dk, gr. [SILTY SAND
<N
L ] moist stiff brown | SILTY CLAY 3
i, . -
|| & ‘
. ;Ea L black,
1 gray
b CL
5 2 3
| & mixed silt
; Y
E@ SM sand
y
| " dense fight SAND, fine
! Sp to brown | & SILTY
S éM very & SAND
2 dense | brown
3 11
O 0 SM
&
P C + clayey
E sand
0 (W |
fa | A very red SILTY CLAY
= S stiff brown | sandy - .
\ ? 4 8
15-4—
%% cL
L
;
&
{ — & & + streaks to J"
'; 5 ML brown sandy silt :
;E 4(20 with some clqy 9 _
T % {continued) '
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SUMMARY - BORING NO. 34 (continued)

TORILLED: (Oct, 22,1974 o,
:HIS SUMMARY APPLIES ONLY AT THE LOCATIOK OF THIS BORING AND AT THE A{«,‘—o
IME OF DRILLING, SUBSURFACE COMDITIONS MAYDIFFERAY OQTHER LOCATIONS ,’_’
ceR ‘bq"é’ ‘,_eov ::2;’2:::%“ e SMPLIFICATION OF ACTUAL CONDITIONS EACOUNTERED. | ‘%"9
FEET Ay 6* )QJ_
20
c moist Sﬁff ‘ brown - | SILTY CLAY + frequenf
D L ‘ merging streaks
114 S SANDY SILT
£ ML. with trace clay
P wet dense - SILTY SAND —
O - o 1+-X HZO after | mip.
S SM > ‘] ]
] o<
| po )
6 s
25 ; - $33
| SAND = |
SP . . Fine L. e
. L] )
. wet soft brown | interbedded very thinly
& & & J{SILTSTONE &  bedded,
alt. hard light 1SILTY  moderately
moist brown CLAYSTONE fractured . -
7 streaks & - & very fine with alt, 23
R 30 medium- gray SANDY very weatherefd
hard SILTSTONE to hard
. fo cemented
: ait. i . streaks &
| ML hard : layers
& streaks
1 cL |
45 | 8 . medium _ 24
hard '
7 17
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ii SUMMARY — BORING NO. 35 (Piezometer installed)
‘ DATE DRILLED: OC‘|‘. 22’ ]974 0.9
.@ T A A O T T A O TS e AT e N\ 2 e\
CEPTH \}‘6 OV IL:E:AV CHALNGE .AT THIS LOCATION WITH THE PASSAGE OF TIME: THE DATA 1-/4(\1,
) 1IN ¢v ‘}0 PRESENTED IS A SIMP-LlfchTIOH OF ACTUAL CONGITIONS ET!COUNTEREO. \5‘/:‘¢c\
S FEEOT o & ELEVATION: : : e
i SILL MLLy dry vesoft [ gr. brn. | SILT & SILTY CLAY mixed
AL slightly |firm | black |CLAY - ADOBE
1 C}C/H moist | gray S very cracked 3
v & fine :
l = | s cL moist k. gray SILTY CLAY .
‘ ) brown
L 1 dense | gray SILTY SAND
- | O 1 SM brown
Lo P4 | very brown |SILTY CLAY
B S I P L stiff SANDY CLAY 13
d .
EE. W
: A & &  ]a’ | + alternating
. S SM very light streaks &
i H A & dense | brown layers silty
e SC sand &_ clayey
sand
3 - S 3
10— , very dark CLAY
' stiff brown ' S
1 CL .
1 brown | SANDY CLAY
1 SILTY SAND varying
4 M- e streaks 18
'S dark | SILTY CLAY
' brown '
cL
] &
gray
] brown
5 3
20
(continued) -
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SUMMARY — BORING NO. 35 (continued)

. § meave pritLeo: Oct, 25,1974 o,
o e o ORI e, U SURFACE CONDITIONS MAY 017 FER AT 6THER LOCATIENS '7;‘_""@
DEPTH S B T e e T on OF ACTUAL EoNDITI0NS ENCOURTERED. e
F[’;T '},S "4‘ "‘0 l . A\’:‘?OJ_
20 -
' molst very | gray SILTY CLAY
T stiff  j brown -
b1 |cL
E .
E & . & . ‘
R p sM | & brown + alt stks. silty saf
very
R O 1 moist | very light. (SAND
A dense | brown 'fine
S L
¢ I
E 25 6 Sp 3 -
I | )
wet light -
i gray .
brown < ,} Firstf Hy O encountered
—_—— [—— y B
B ve soft gray interbedded very to - [«) : o
° ML Lmoist ~——1 & SILTSTONE,  slightly 8 o=
T moist ?;:i;um brown |SILTY - weathered - e
o 17 |CL & & CLAYSTONE, streaks, ve 22 o
30 hard light & very fine thinly bedded| iy
R a brown [SANDY very fractured -
o streaks | g SILTSTONE Z
. yellow [+ occasional O
o cemented 1%
K streaks Lt
. =1
& + frequent
4 >M very fine .
streaks silty
a5 1'8"* sandstone 23 :
s
y 13°5
i a0 9 17
i -
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; SUMMARY - BORING NO. 36 (Piezometer installed)
B | oare orieo: Oct, 22,1974 o
é T or Lo, SuasURFACE Coub 1T 16RS AT DIFF LR AT DTHER T OC AT 10KS A’?f:e .
Dr_lp:"ru ‘.gvd"leov ;:gs?; : ELDI' :sNGA[ S‘;:A:LH[I.FSI cLAD':E&T: g:: V.I:ZT[TJ :LHEC ::Dsﬁr:: 5 So::‘ NL'C:NI‘:IEP;T _g:tzu.mr * ,Q%ﬁ |
g. FEE(; g ELEVATION: o >
ill SM { dry - | dense | black {SILTY SAND
S very gray |CLAY -
% o CL stiff : o :
| ! dense | gray  SILTY SAND |8
. F : brown ‘
i very | dark |CLAYEY SAND
) C dense | brown -
iy |
ik moist tight SILTY SAND
; T brown’
;iﬁ : E 54 l . -
2 D 42 ' 14
i E ] with trace of clay
g AP
O
CS 7 SM
{E
I -
& lgo 16
B ] soft gray interbedded very to
to & SILTSTONE" moderately
E ] medivm| brown | & CLAYEY weathered,
D ML hard | strecked SILTSTONE - intensely
R & with fractured
4 & hard alternating 13
O1sg ML hard cemented '
ﬁ streaks
C ‘
¢
| : very gray SILICEQUS ;
R | hard brown ; cemented rock !
very fractured
' ML soft gray & | SILTSTONE & CLAYEY
fzo — I ML/CL gr/browr| SILTSTONE interbedded
(continued) -
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j SUMMARY — BORING NO, 36 (continued) i
pate oracten: Oct, 22,1974 - " : -
: A OF BRILLtHe. BUPSUREACE CoND 1T 0N Lot o) Tr"';fﬂr’":'::{‘."c?cﬂ.Z'ﬂ? ‘\:’L“
Toun o o BEAEREAIRESRNETIR SR R N
FlENE.T r-‘b ...“'0 - ' ’A/?o,l.
& 20 z : '
B 5 moist | soft gray interbedded very weatheredl]
-] | ‘ | & SILTSTONE & very fract,
L] . brown | & CLAYEY contarted
- E : . SILTSTONE . very thin bed
S medium SITSTONE  very
F hard R weathered
D & : moderately
occ, fractured =
‘ hard very
& streaks thinly bedded
very + frequent 11 _—
moist ' fine T 1
' strecks
slightly
weathered
& hard
: - H0 sample -
15 ;/H O rose to 30"
20 rose to 30
& by the end of
oce, drilling
wet
streaks L
5] 1 o
‘ }i . —_— -
im ! & ' & + Occasionch j o
3 SM light - fine streaky Je—1  Fint H,0 o
- brown silty sandstong : 2 w1
g - ) N A —
N : <
o
: 35__&“ : 2 O
1 3 | 2
, | e J o
c | 1 a.
1. 1
2
E .
. _ 3 4 -
i 5 1
moist
20 9 29
{continued)
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i

l | SUMMARY — BORING NO. 36 (continued)
% e orieen: Oct, 22,1974 - %-

THIS SUMMARY APPLIES OHLY AT THE LOCATION OF THIS BORING AWD AT THE m)’l—(\ N

¥ % KU MY CHANGE AT THIS LOCAT 0% W ITn THE TAIACE DF Tine, Fue oors a8

i }E- DE‘,PTH q"e QOV PRESENTED 15 A SIMPLIFICATION OF ACTUAL COHDITIONS EHCOUNTERED, \5_‘,:\.9

FELT e"‘b 6“} } nCy

40 - _

% |8 | moist | medium { gray interbedded very to slightfly

}L E te -~ [to & - SILTSTONE fractured stks]

| D wet occ, brown |{CLAYEY very to slightly

'3 (R . | strecks } hard SILTSTONE weathered, +

LB O ’ streaks V& SANDY hard cemented

e |1C SILTSTONE streaks, very
51 Ko ML : thinly bedded

I o fraciored]

black .
45419 - 27 1r
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SUMMARY — BORING NO. 37 (Piezometer installed)
ve omen: Oct, 22,1974 : o
-
THI5S SUMMARY APPLIES ONLY AT THE LOCATION CF THIS BCRING AND AT THE ‘:}.’l—
TIME OF DRILLING, SUBSURFACE COHDITIONS MATYDIFFERAT DT_HER_ LOCATIONS -0
DEPTH & O e S L RS E e s enzon 4”*&«9
FEE; 6‘-‘» "'N ELEVATION: - ‘ : 8
dry very dark CLAY ]
1 ] cCL stiff brown ,
O .
1 9
Ii L slightly | very brown | SILTY SAND .
i 1L moist dense with some clay
3 e A—— .
%, moist light SILTY SAND alternating
o ' brown merging
| 1 & streaks with
i T gray occasional
E s : . streaked ' ; fine 1"
' ‘ streaks with
3 R 2 A some clay 11
' SM
= A
: , C
Aéf_ E 1 )
! ' & ' & + alternating
¥ % T -c-’y ‘ marging
& J 3 SM : "~ streaks 14
l 10T ‘ _ . sand, fine
0- i
3 I Tight | SAND
A 1 brown  fine
| % 4 18
g 15
' ]l 1
i 2
f light
1 % |
; o 5 ! rown ' 18
g% {continued)
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j pAaTe oRILLER: Oet, 22, 1974

SUMMARY — BORING NO.37 (continued)

o i)
T o7 R ILLING, SURSURTACE CONE T IONS MAY B IF T En Ay BneR Lt rT e g
DEPTH Vé’ o J.In'; MAY CHANGE AT THIS LOCATION WITH THE PASSAGE og TIME, THE DATA 1:’4::1%
N & e‘e PRESENTED |12 A SIMPLIFICATION OF ACTUAL CONCITIONS NCOUNTERED, 1,99 -
~ FEET ov r’-t Lo
20 _ -
Tp moist | very light SAND !
E E ] oo dense brown | fine ;
R & . !
I R CP) SP/ light :
Al gray
CIS M brown
,ET -
B 6 soft gray CLAYEY very wecfhereda
25 MZ & SILTSTONE very fractured
E L brown T
D streaked
'R light SILTY
1 i brown |SANDSTONE
(@) SM &
gray
g’ C streaked| - .
'|< & & & | + interbedded
ML medium { brown very fine 3" |
. 3 7 hard streaked streaks 29
- 30—’7 siltstone, o
] 7 clayey
. .~ | medium [ gray - |interbedded very fine 1"
g ' hard & SILTSTONE streaks "
g ] ML to t dark & CLAYEY moderafely o
: 8 & hard gray SILTSTONE weathered, 14 .y
35 : streaks | & with occ. moderafe!y
% SM brown [very fine 1" fractured, rzgj ——~ H20 seepage o
4 streaks very thinly 5 w
SILTY bedded 5 Z
! | SANDSTONE - o
with frequent 2 0.
fine 1" 2 b
N cemented ‘3**1. ——H,0 level aftef 5
. . g £ }'\ )
l 1 & & streaks streaks silty our our =~
CL | moist claystone .
i 9 N
1;7_ 20 26
{ - {continued)
| ' ) _
- BIG CANYON RESERVOIR STUDY BRAgINe
I for City of Newport 26
in cooperation with James M, Montgomery, Consulting Engmeers, Inc, _
 CONVERSE, DAVIS AND ASSOCIATES Consultim; Lagineers and Geologists | "8 A-74-628-A




i SUMMARY — BORING NO. 37 (continued)
DATE DRILLED: (Oct, 22'1974 . ‘ . o, )
he .‘;?LI‘SE 3:—1‘;;“]‘1_7_1;1‘5??1-5'[5 OHLY A{TCTHE LOCATION OF TH!S BOHlR: AND AT THE “\)‘,‘L&\
DEPTH <® & AND MAY CHANGE AT 3:?:’1’&%.fi‘mx'g"rsu?;nns'ﬂé: 3: o.['rl:‘;_ LTOPSEHDISTNE N ;
IN Q" QO PRESEHRTED IS5 A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED. 4\\:&9
B ey . interbedded slightly
moist l:”j:é‘“m 99 ISILTSTONE  weathered,
a E 7 very to dark & SILTY moderately
D moist hard ~ | gray C?éYSTONE Frocfure_d, '
. R . streqked & . | Wit occasional very thinly . .
?{ R _ brown | 1© frequent bedded
B A cemented '
3 O streaked
, streaks . )
—} C- -L——H2O sample
: K
1 Y45 10 L 19
o }
l - 40 .
‘ i
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SUMMARY — BORING NO.38 (Piezometer installed)
vc onveo: Oct, 30,1974 -

o
; -h‘p/
o T e mmt L ine | Sons GRFACE CONBITS0NS Mar DIFFER AT OTHER LOCATIONS %:@e
DEPTH < > AHD MAY CHANGE AT THIS LOCATION WITH THE PASSAGE OF TIME. THE DATA EAPR
(1] ‘*Qv ".@o PRESEHTED IS5 A SIMPLIFICATION OF ACTUAL CONDITIONS EHCOUNTERED. R @’(\'9
rEET & g ELEVATION: . A‘fol-
0 — -
dry soft dark SILTY CLAYS  with ped gr.
gray & SANDY SILT fractured +
molst oHiff & mixed,varying shale & occ.
[ . brown ‘ fragments to ¢" &
T ' &
_ black
- gray
i CL
S_____. 4
2 8 -
& & ' + mixed
| SM dense silty sand
3 8
104>+
| | _
[
+ 4 6 |
155
? |
T very dense | brown- | SILTY SAND
i gD moist & _ "
R E A SM to dark
x R P moist . bro wn
3 AO streaks streaks
: i cd sp moist very light SAND
; E'If /SM dense | brown | very fine
3 S
L ; 5 18

o
o

: ! : ) (continued) ' |
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SUMMARY — BORING NO. 38 (Conﬁnued)
%7 - DATE DRILLED: ch. 30";974 , . O‘P .
i THIS SUMMARY APPLIES ONLY AT THE LOCATION QF THIs E}»DR\['NgRANG AT THE ‘\)"e
b IINL;[Lf:vog:ilf-wlo"sal'rs'lr):f; ﬁLF|:)“::CAE1' lcc{:-‘NNc\,f:ETlﬁ’}snz‘:Ans'sr:::s;g 11:‘45."?2:5 19’.?1"‘: +’.<§1,c\
g PRESEMYED i5 & SIMPLIFICATION OF TUAL CONDITION NCOUN o, /4\:‘;\)—
moist | very fight SAND T
very dense brown very fine -
moist
wef dense & . + merging fine
& brown streaks silty -
stiff & sand & silt,
gray & silty clay |4
' i+ occasional
fine shale
fragments [7 '
- S e HZO seepage
8 very soft gray interbedded very N I not stabilizhd
moist & - SILTSTONE weathered,| -=° AV w.l. not stabilize
E & : brown & SILTY intensely | 3l :
% D moist : CLAYSTONE fractured, ) o
3 streaks _ ) bedding - —
R ' - : indistinct o
T é ' at
PR iy
P de 7 13 —
BT <
K [e%d
3 - O
‘g ML &. ' : ‘ + occasional tw
I CL medium bedding - o
) hard . streaks, ve_r\ir T o
3 ‘ streaks to moderately
1. weathered
|
i as {8 12 t
] 1 + occasional
- streaks sandy
: 1 doss . siltstone
{ St _ :
l%,[ 40 = 4/ . . 6
RAWING
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.‘.OV{ n

-avTe oritLED: Oet, 30, 1974

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE
TIME OF DRILLING, SUBSURFACE CONDITIONS MAYDIFFERAT OTHER LOCATIONS 1}"0
L

SUMMARY — BORING NO.39 (Piezometer installed)

i 00 DD AT CHANGE AT THIS LOCATION WiTe THE PASSACE OF LML, TrE0ATA 5t
l”:EOT < "v‘p ELEVATION: | ’ ‘ " /A:Q*
dry stiff brown | SILTY CLAY
CL : sandy -
S | 4
L moist | dense CLAYEY SAND
o || « & SILTY SAND
with trace clay
P & :
E ] SM V&‘f{-‘ & + alternating
W sti gray fine 3"
511 & : streaks sandy
A ML silt with somg 3
s - ' clay
L very | dark | SILTY CLAY
cL stiff brown
& + alternating
C streaks clay %
od—] CH
] brown
CL
sM | very - SILTY SAND - 0 |
& | moist & CLAYEY SILT 9 Hz‘g.’?m;;‘;“ Do
15— M _ sqnd)./, alternating —Yi/ within 15 minutds
CL merging streaks :
Y | ) .

. 1 ~<—First Hy0
T . | wet  [very [agray [SILTY SAND ~ 2
gD SM dense ’ 'E'(_ ‘

RE £ ]
R g _ = N
Ag cp gray SAND 21
C> T 2%, b fi g1
£l M rown ine 51

T 2 9
20 T

(Conhnuea)
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SUMMARY — BORING NO.

39 (continued)

| TATE DRILLED: (Yot 30’]974 o,
THIS SUMMARY APPLIES DNLY AT THRE LOCATION OF THIS BOAING AND AT THE A}’L
@ TIME OF DRILLING, SUBSUAFACE CONDITIONS MAYDIFFERAT OTHER LOCATIONS -1_{‘0
DEPTH vg o~ AHD MAY CHANGE AT THIS LOCATION WITH THE FASSAGE OF TIME. THE DATA LAY
IN J‘e ¢Q FRESENTED IF A SIMPLIFICATION OF ACTUAL COHDITIOKRS ENCOQUKTERED, 6\/.:\‘9
FEET G|'- a.k ,\0}_
T20 - ) . - - 3 —
5 Sp wet very light SAND 15
. 15 .
E ; ] /SM dense | brown |very fine ,:‘fT_JQ
R. |
P. "E
3 very soft gray interbedded very weathered2
- | maist & SILTSTONE, 1% o
E }92/@5 brown | SILTY ? —
D '74 ML moist & streaks [CLAYSTONE very fo e
6 medium & very fine moderalely 8 A
Res-+— & hard SANDY ‘weathered, w
& SILTSTONE _intensely =
O i cL _ hard fractured, f:
C streaks thinly bedded 0O
¢ - with hard n
] cemented =
streaks o
: below 25.,5'
i
7’/ //’N 24
30 4
Y |s 26 )
35+
10
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- DATE DRILLED: AUQUS" 6,]975

" Lo
= : TS A OMFACE COND 1T J0MS MAY DIFFER AT OTHER LOCATIONS A’-?;'}e
logan o MBETEME BTN TS Ny
FEE; r;’“r ELEVATION:
= M moist stiff dark mixed + fragments
¥ gray SANDY SIIT, shale to 6"
L ML brown {SILTY CLAY
{ 1| & & & ClAY
CL brown
gray
light
- brown
f &
! I E% b]GCk
) H gray
I 5
very
‘ [ moist .
5 s CH stiff  |black  CLAY-ADOBE
! & -
1’ L e — -
0O & SM dense & + alt, stks, silty sand )
P brown - ISILTY CLAY + alt, fine
oW R ' 6" stks. &
L CL gray layers
g0 & & silty sand
BN SM light '
brown
?P— mofist + stks, to 3"
d, fine
/SM sana ,
very . |red SILTY C
15 stiff | brown TY Clay gravelly
L brown
5 ’ 20
# (continued) -

bk

SUMMARY — BORING NO. [-40

(Piezometer Installed)
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SUMMARY — BORING NO,

- _1 oave pritteo: August 8,1975

I-40 {continued)

0‘9
%Y THIS SUMMARY APPLIES DNLY AT THE Locnm: oF TmRsAxfromnc, AND AT ;:t ‘:’_"L@

e e, FSESSTSSERREIANE N\

ol 0 ‘ | o
| 20 : ) 1
SW moist-  |very brown SHTY CLAY, :

| lE)A CL stiff . Yy _ |

:'__ P S dense CLAYEY SAND ’ H O LeVeI Oﬂ'e{'

IE H. C 2 o
: - R X P SITY SAND 2 hours ot 21.0"
: SM wet
'; \v4
A light  [SAND First H,O.
C 6 brown fine 1T lencountered af
"E 25 23.4!
D1 |sp
E “M
o
S w
| i . . oo
T micaceous o ]
{ | 7 + frequent 4. 8
! 30 fine 3" =
f t >3
ragmenrs o
l i shale O
¥

i B soft brown  linterbedded moderatly T
E to.  1& . ISIITSTONE, weathered,

D A medium |gray SILTY CLAY- very thinly
R " |& ¢ ISTONE + - bedded
S ML ' - L’I%}::n very fine intensely
2 1g : SANDY fractured & : _
K 81 cL SITSTONE . jointed, 6 2

35 . . _ with occ. with freq, —
MDips 60 cemented polished
3 to SSW streaks surfaces on
joints
+-Bedding.
20 ? Indist{nct 7
J
- A
§ . BIG CANYON RESERVOIR STUDY -
‘ for City of Newport 37
; in cooperation with James M. Montgomery, Consulting Engineers, Inc.
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for City of Newport

BIG CANYON RESERVOIR STUDY
for City of NewPorf

in cooperation with James M, Montgomery, Consulting Engineers, Inc.

SUMMARY — BORING NO, [-41 (Piezometer Instolled)
DATE DRILLED: AUgUST 6,]975 °
Q‘ THIS SUMMARY APPLIES ONLY AT THE LOCATION OF YH3S BCORING ANWD AT THE A)‘P’L
R e A AP 3 AN
Dilr:«rTH Q\s’ eov ::25!‘:«;:0“7:65SIL:L!FICATION OF ACTUAL CONDITIONS ENCGUNTERED, 4&2’6‘9
FEF’J e""h :,'l‘t~ ELEVATION: P
S dry Firm black  ICIAY-ADOBE  + occ. pea
‘ L stiff gray grave] to 2"
;4O moist
P
P IE
| W 1 6
1A
S CH. slightly
Ho porous
5
2 1.3
. 1 dense |gray SILTY SAND + occ. pea
. ' gravel to 1"
| 1 {-SM .
i brown o
j very dark SILTY CLAY gravelly ‘
(" 3 stiff gray sandy 1
g0
| 9*’0)’_—” + occ, merg.
g‘ stks. sandy
T “brown cla
: streaks 4
cL
A ' 11
L 15
R )
: _ brown {SANDY CLAY  gravelly to
: ’ 3|l
- 5 SITY CLAY gravelly 1
. 11[ 20 sandy
g o (continued)
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-

DATE DRILLED; AUgUSf 7,]975

SUMMARY — BORING NO.I-41 (continued)

Q
“ TIME OF BRILLING, SUBSURFACE Conb 1T 10NS by DIFF LR AT OrHeR t ot AT oM e
oo o MR AL PR s T R NN
: FEET e,,"‘!\q aﬁ‘be i . /A’.?QJ-
20 ‘
i moist:  |stiff brown |{SIOY CLAY "~ + occasional
S
L cL sandy pea gravel
S
p
B
| W
] |
S - + alternate |
l 4 . streaks &
; layers to 6"
I & silty sand, 8
? 25 SM slightly
L porous
% | & & ]
' I dense  [light
. ‘| brown _ .
I SM very light _|SILTY SAND .
!E ‘|dense  |brown SAND .
o . fine
~ .
IR
P
A SP
o 1 1o6m
: wet
|2
o |-
0 D . . .
] ' micaceous H2O at 33.8" -
IT 1a .
] 35 ~ jafter hour
L | |
‘ | B stiff gray = |interbedded very :
. Ik ) ML brown |SILTSTONE & weathered
! . & mofist medium | & light | SITY CLAY- moderately
LR CL hard to {orown |STONE weathered
Ke) N hard & white |fine stks, v.f, T _
- -+Dips 15° W treak sandy siltstone, 4
K 20 | streaks cemented streaks :

PIPE

L—PERF'ORATED

Water encountered ot 33_.8'

g -

BIG CANYON RESERVOIR STUDY
for City of Newport :
in cooperation with James M. Montgomery, Consulting Engineers, Inc,
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Donald 1., Bren Co.

BORING

Project

Boring No ___A

Location New MacArthur & Port Sutton

LOG CEOILARS, INC.

GEQLOGY AND SOIL ENGINEERING

W0.465-00 Drilt Date _ 12-14-72

urfoce Elev Logged by JAS Oriving Weight
e | : P
oy "39 UNIT (soil, fill, alluvium, silistone, etc.) 2 Eé o ;:Jé\-
7] z=w S .
@i o | MATERIAL DESCRIPTION (% sand, silt, clay; color, | 2O Qg C-CORE %; g
= | & | I |ATTITUDE MEASUREMENTS: » comsolidationete)l 0% | ‘% lgmag| 0™ | SF
e I < B-Bedding F-Fault . .. o z -z =Z
o o J-dJoint RS-Rupture Surface & a® o o
0 T C- Contort :
ROAD FILL: Tight brown SILTY SAND (SW).
TOPSOIL: Dark brown, SANDY CTAY, modera-
tely firm, slightly moist. 3 T
At 2 feet. Becoming brown, firm to [ _
hard, dry. . . :
S \. At 3 feet. Becoming softer, slightly [~ =
| moist, : : 5 -]
TERRACE DEPOSITS: Brown GLAYEY SAND (SG).[ 7
At 4% feet, ~Becoming softer, slightly i
moist. T
At 5 feet. Light brown SAND, dense, /[ 7
0 slightly moist, hard. 7 "~ 7 L —
BEDROCK: Brown SILTSTONE, firm, slightly - 7
moist. s -
Between 10 and 11 feet. 3Becoming 3 1
moist, = -
15 = -
20 4777
T.D. 20 feet.
. Water at 20 feet. - i 1
W.L., at 12.8 feet, 12-28-72 n ]
Hole caved in February 1973.
25 - —
PRELIMINARY ]
| SUBJECT{TO REVISIO |
Sheet | of _L_ ~ .

PI ATF



Project

*,

L

BORING LOG CGEOLABRBS, INC.

GECLOGY AND SOIL ENGINEERING

Donald L. Bren Co.

Boring No. 1

;rface Elev

Location See Plan

w.ot65-00 priti Date

l_ogged by WR

Driving Weight

12-13-73

WATER

UNIT (soil, fill, alluvium, siltstone, etc.)

MATERIAL DESCRIPTION (% sond, silt, clay; celor,

ATTITUDE MEASUREMENTS: - consolidation, etc))
B-Bedding F-Faoult
J - Joint RS-Rupture Surface

- GRAPHIC LOG

C- Contact

GROUP SYMBOL
U.S.C.5

PENE. RESIST.
BLOWS/FOOT

C-CCRE
B-BAG

DRY DENSITY
pet

MOISTURE
CONTENT (%)

"o DEPTH (FEET)

ROAD FILL:

S§0IL: Brown to dark brown, SANDY CIAY,
stiff, moist.

brown, (SILTY SAND), medium.dense to
dense with occa51ona1 rounded cobbles

to 8".

At 8 feet. Becoming SANDY SILT,
yvellow-brown to gray, mottled with
frequent hard SANDSTONE fragments,
appears highly disturbed. (Pods of
SANDSTORE and CLAY). :

At 14 feet, SANDSTONE fragments or
pods in. punky SANDY SILT matrix.

20

25

30—

Sheet | of _1_

BEDROCK: . : U]
At 15% feet. SILTSTONE, gray to light
brown, high fracture with slicks on_
fractured surfaces. Medium hard to
hard, moist. Few SANDSTONE pods still
present, ' o : '
At 18 feet.” J: N58W; vertical,.

J: N37E; 74NW,

At 20 feet, Very moist to wet on
- east side.’ . o .

At 21 feet, B(?) N70E; 435NW. N72E;42NW.
At 22-23 feet. -.Zone of punky SILTSTONE

with SANDSTONE fragments, similar to

at 14 feet, SANDSTONE fragments up to

4" diameter.

At 24 feet. B(?): N532E; 45NW, seepage

from_ fractures.-

At 25 feet. B: N30W; 67WE (slicks on
bedding).

At 27 feet. B: N52W;65NE,

KTERRACE DEPQSITS (?): Brown to reddish- \;- _

on east side of hole (light to moderatelf

T.D. 32 feet. No caving, Water seepage
below 20 feet. W.L., .at 15 £ feet on
12-15-72. Plezometer 1qsta11ed

EL

M

T TO

SUBJEC

N

REViSE

=3

ATF



BORING LOG

Donald L. Bren Co.

GEOLABS, INC.

'GEOLOGY AND SOl ENGINEERING

Project A 7 T
Boring r\.lo.2 Location See Plan wo_465-00p¢i1| Date — 12-14-73
rface Elev. - - Logged by WR Driving Weigh"tz‘

1 - (U] . R . : . : ¥ (_D, - S R E’E
| 5 S UNIT (soil, fili, clluvium, siltstone, etc.) & . |23 e W
| w - =w ’ o &
= | £ | G |MATERIAL DESCRIPTION (%sond, silt, cloy; coor, | 56 | 85 |ocome| 25 | 2=
| o T | ATTITUDE MEASUREMENTS: - comeolidetionetell o3 | ;= lpsac | o'} 5r
f 2l w o B-Bedding F-Fault 12 [z2 | > =5
= © J-Joint RS-Rupture Surface & a a ©
] C- Contact :
0
FILL: -Brown SANDY CLAY, | i
" TERRACE DEPOSITS: SILTY SAND, gray to Y} |
reddish-brown, medium dense, slightly
moist. - -
5 ’ = -
BEDROCK: SILTSTONE, dark gray, highly ‘ =
fractured, medium hard to hard, moist.
N, 70° W. 729 N,E., Occasional thin - -
(1"+) reddish-brown SANDSTONE bed. i i
10 B: NB4E; 63NW, - — -
J: N1OW; 62SE, 1
B: N57W; 67NE, - -
J: N15W; 64NE. i §
. - -
5 - B: N3ZW; 64NE, | _
- Very hard SILTSTONE. Seepage from - 4
joints and fractures. N50W; 71NE, i ]
B: " N60W; 69NE. - .
Moderate to heavy seepage from | )
fractures and bedding.
20 - : ’ = —~
- —— ’ ]
> PRELIMINARY;
i .
B:  NASW; B4NE. © SUBJECT TO REVISION
/ T.Db. 31 feet, - B
No caving. - : B _
/ Water seepage below 17 feet,
— 30 W.L, at 11 feet, 12-15-72 B -
Piezometer installed. .
Sheet 1 of 1. -

Pl ATEF



Project

Boring

Donald L. Bren Co.

BORING LOG

No.

urfoce Elev

} S 1
L.ocation ee Flan

GEOL.ABS, INC,

GEQLOGY AND SOIL ENGINEERIP‘QG

O465-00 12-14-72

W Drill Date

Logged by WR

Oriving We.ight_—_w_.

WATER

UNIT {soil, fill, atluvium, siltstone, etc.)

MATERIAL DESCRIPTION (% sand, siit, clay; color,

ATTITUDE MEASUREMENTS: » oonsolidation, etc)
B-Bedding F-Fauit

¢ DEPTH (FEET)

— GRAPHIC LOG

J-Joint RS~Rupture Surface .
C- Contact -

el

C-CORE
8- BAG

GROUP SYMBOL
U.S.C.5.
PENE. RESIST.
BLOWS/FOOT
ORY DENSITY
pef
MOISTURE
CONTENT (84)

FILL: . SANDY CLAY, brown, moist, stiff.
At 1 foot. Dry. '

At 1% foot, CLAYEY SAND brown,dense.

T

TERRACE DEPOSITS: Soft SILTY SAND, brown,
mottled, locally coarse with pebbles.

20 -

25

Dense and moist,

N

BEDRQCK: SILTSTONE, gray to reddish-brown.
At 11 feet., N22E; 20NW,

At 14 feet., J: 50E; 62NE, slicks.

"At 18 feet, Slight seepage, NL5E;
37NW. ' '
B: N20E; 45NW.
B: NL4E; 48NW.

B: NIOE: &44NW.

B:' N25E; 25NW, heavy seepage along

bedding.

J: N35E; vertical
N

) seepage along joint}

30—

T.D., 32 feet.

Water seepage below 18 feet,
W.L. at 12 feet, 12~15-72
Piezometer installed.

INA

REVISI

=LIM
BJECT, TO

- Sheet

| of

1

—_— -

DI ATE



BORING LOG GEOLABS, INC.

Project Donald L. Bren Co.

Baring No. 4 ocation See Plan . W.O_465-000rill Date ____12-15-72

wrface Elev - logged by _ WR ' Oriving Weight

uNIT (soi, filt, alluvium, sittstone, ete) .
MATERIAL DESCRIPTION (% sand, silt, clay; color,

ATTITUDE MEASUREMENTS:  , Sonsolidation, efc)
B~Bedding F-Foult o
J-Joint RS-Rupture Surface

C- Contact '

C-CORE
B- BAG

GROUP SYMBOL
U.s.C.5. .
PENE. RESIST,
BLOWS/FOOT
DRY DENSITY
pcf
MOISTURE
CONTENT (%)

F{GRAPHIC LOG

WATER
O OEPTH (FEET)

FILL:  CIAYEY SAND, gray-browm, at 1-4 feet, 7 5
SAND, gray, reddish-brown, medium dense| |

SOIL: SANDY CLAY, chocolate brown, stiff, [ ' .
orange, . i R _ -

~

5 A— ~ .|

TERRACE DEPOSITS: SIL'_'L"Y SAND, reddish-
y brown. - :
\ Y

BEDROCK: SILTSTONE gray with reddlsh-
brown streaks. - -

3

B: ©N30E; 31mW,

At 11% feet. Hard SILTISTONE fragments
with soft SILT matrix. ) B ' .
At 12% feet; J: N7W; 358W. :

'NS55W; verticall B _ T . 7

W&5W; 28SW; slicks, slight seepage. | ' .
. ‘ _—-L—*h'_ . : 7 '
B: N4SE; 21N, _ ‘ , .
B:' N50E; 26N, . ! a _

20 - L | . - | —

.

At 23 feet-.{\‘ Strong—rse-_efm-age from be&;-. 3 1
“ding. B: N70E; /41NE. ", ]

Lo v

. e I .

25— ’ ‘ : _ . - C —
B: N67E; 37NE.
Note: Sllcks on most joint and frac— .
ture surfacés., B : .

gégér 2§e§:.§§.below 17 feet. h:i_JR\FL ? Eh‘dA RY_—.
W.L. at 13% feet on 12-28-72 S BJEC'I TO REVISION

Water samples at 23 feet. R 8 .
Piezometer installed. ‘e '

30

Sheet | of *

— - " PLATE



BORI‘NG LOG GEOLABS, INC.

Donald L. Bren, Co.

GEOLOGY AND BOIL ENGINEERING

Project! _
Boring No. > Location __See FPlan w0 405-90 iy pate _ 12-15-72
urface Elev - Logged by WR Oriving Weight
. 4 . o
o § UNIT (soil, fill, aituvium, siltstone, etc.) S ’o:o'é r gé
] : - =w w Y
- o | MATERIAL DESCRIPTION (% sond, silt, clay; color, | 50 | @< locore| 25 | B2
:“_" x T . - .-- . consalidation, ete ) « g & a Luw
ol = z ATTITUDE MEASUREMENTS: " . PHE e | WE |8 BAG O or
= | & < | B-Bedding ~ F-Fault - | e f(zz x =3
o o) J- Joint RS-Rupture Surface s & a o
o [T} ¢ Contast - R i
FILL: O to 2 feet. SAND, brown. 5 _
At 2 feet. CLAYEY.SAND, chocolate - -
Sé.,,( brown, dense, slightly moist to 4 feet, |
5 SOIL: At 4 feet, moist, ; B .
TERRACE DEPOSITS: SILTY SAND, reddish-
brown, medium dense to dense, moist.
10 BEDROCK: SILTSTONE, gray to light brown,
hard. S1lix on many joints and fracturej. i
(N.E. side of hble.)
At 12 feet,SANDSTONE, - .
At 13 feet., B: N72W; 48NE, -
At 14 feet. J: N3CW; 65NE, slicks.
15 - — —
Fi N65W; vertical.) 5 i
20 - Fautt—runs—tS Bottom (12 to 23 feet). |- -
T.D. 23 feet. L , N
No water. R )
—1- 25 — ]
DR IRATR -
PRELIVINARY:
. su PJECT TO FTEVIS
Sheet | of _1 -

PILATE



i

BORING LOG GEOLARS, INC.

GEOLOGY ANMD EQIL ENGINEERING

Project Donald L. Bren Co.
Boring No. 6 Location See Plan : w.0_465-00 orill Dote _12-18-72 -
surfoce Elev - Legged by WR Driving Weight -
. : - : o
" & |[UNIT (soil, fill, altuvium, siltstone, etc.) = g*g - EB:
, . o =uv | w
e | &£ | 5 | MATERIAL DESCRIPTION (%sond, silt, ciay: color. | 56 | 2% lccore| 2+ | 25
i e X LK ' w OZU) w @
s | £ | I | ATTITUDE MEASUREMENTS:; - conselidation eted] o3 | .5 ig-gac | 0% | Zr
P = o - . . == w5 oy
E d B-Bedding F-Fault = zd > =5
o © J- Joint RS-Rupture Surface 5 a & o
| C- Contart )
0
FILL: |
-
Y TERRAGEDEPSSETS: CLAYEY SAND, chocolate 4
brown, moderately dense to dense, moist} |
5 ;}EQMCE e, ’ = -
*"“SILTY SAND, reddish-brown, moderately ]
dense and moist.
BEDRQOCK: SANDSTONE, brown, medium coarse,
massive with SILTSTONE fragments, hard.
10 g = —
05 - J: NI7E; 74SE. = -
- At 15% feet, SILTSTONE, gray to yellow- )
brown, mdssive, highly disturbed and
fractured with slicks on fractures, -
moderately hard and moist. i
At 17 feet. SANDSTONE cobble 12" - .
- 20 - diamgter. ‘ - —
At 19 feet, B: S50W; 24SW (poor), 2 1
__ At 20 feet. Jm_N37W. 745W, . )
= P - -
| B(?): . |
B: N25W; 155W. 7
P * PRELIINARY -
'30__4 / T.D. 31 feet. r—RE;Li i‘V‘i“\l |
hed /' To water. | SUBJECT|TO REVIS |
No caving. . . -
t | =
Shee of -1 Pt ATC



BORING LOG GEOLABS, INC.

GEQLOGY AND SOIL ENGINEERING
Project Donald L. Bren Co. _ /?;\ - ‘
Boring No. 7 Location ___See Plan [ W.O_ 465-00ri1} Date _12-18-73
irface Elev. - Logged by WR Oriving Weight
— o o . . 5 B > 2
" o UNIT {soil, fiil, alluvium, siitstone, etc.) s, 123 r we
. : g |« PP
c| & | o |MATERIAL DESCRIPTION (%sand, sit, cay; coor, | 59 | 8% |coore] 2% | P2
,h_" T T -, consohdation, etc.) a g g-8ag | o & EE
; = | & | Z |ATTITUDE MEASUREMENTS: a5 | E _ St
=15 < | B-Bedding F-Fault _ g z 4 x 25
(& ) J-Joint RS- Rupture Sudace‘f o a a ©
| C- Contact -
O : .
TERRACE DEPOSITS: SILTY SAND, red-brown, | ) 7
medium dense, moist, cobbles at base :
up to 2 inches diameter, /
BEDROCK: Gray to yellow brown SILTSTONE, ]
B moderately hard, moist, well bedded, _ _
54 . occasional SILISTONE layers. - ™

At 3 feet. B: N32E; 27WW,.

At 6 feet, B: N37E;. 22NW;

At 8 feet N42E; 9NE B ' A

. B:
10 J At 9 feet, J: N2Q§,<f§EEEEE§) B : : ]

At 11 feet. B: NISE; 7NW. - o N

20 - o = ' ~

_ Heavy water flow at 24 feet from i
‘_beddlng and fractures. ’

P o oom curh.
25 T e =T -
T.D. 31 feet. - o .
Water sample at 24 feet,

Water seepage below 24 feet,
W.L. at 17.4 feet, 12-28-72

o DRELIVINARY.

97 | | suBJecT TO FiEVISI

Sheet | of _1_.

PI_LATE



BORING LOG GEOLABS, INC.

GEOLOGY AND EBOI. ENGINEERING

Project Donald L. Bren Co.

W.0%465-00 Drill Date - 12721773,

Boring No. 8  Location 27' above T.C. @ B-2
Surface Elev - - Logged by W.R. A Driving Weight -
— ; : _t . )
e § [UNIT (soil, fill, alluvium, siltstone, efc.) 2 |5& - g:fo:*‘f
L . = u} — —
= | £ | 5 |MATERIAL DESCRIPTION (%sond, sit, clay; coor, | 50 | 9% lccore| 24 | 25
= . ; ! ] : PP 7}
; L:E T ATTITUDE MEASUREMENTS: . consolfdohon, etec.) ,}g L3 |B-BAG | © a g&
z | G g B-Bedding F-Fault 3 z 9 > =2
o [T J- Joint - RS- Rupture Surface S e ® a ©
| .C- Contart
O .
SOIL: Bulky SANDY CLAY, stiff, moist. - { |
ERRACE DEPOSITS: 3% feet, CLAYEY SAND, N- ]
reddish-brown, dense and moist. - 1
5 - 2 _
= io -1 - aad —
15 Very moist, | _
At 17 feet. Loose, wet, caving. B i
20"‘ p— —
At 22 feet. Seepage, moderate, becomes ] 1
heavier with depth. - F .
25 - At 25 feet, Cobbles.
£ At 26 feet, BEDROCK: Bedded SILTSTONE
- = - b (Monterey Formation). | I I I
— T.D. 27 Feet, N :
Water sample at 22 feet. _J
Note: Hole not logged below 20 feet
— because of caving. E . -
30 Water seepage below 17 feet, .DR Ll Vi“ \ A Y
- Piezometer installed, however, damaged i l .
o and unable to use. . SUBJECT|TO REVISI i

Sheet Tof _L 7

PLATE"



BORING LOGC GEOLABS, INC.

GEOCLOGY AND ®0OIL ENGINEERING

Donald L. Bren Co.

Project ‘ .
Boring No. 9 Location 22" above B-8 w0.465-00 prill Date 12-21-72
Surface Elev . Legged by_L_ _ o Driving Weight __ =
—_ | : 0
¥ S |UNIT (soil, fill, alluvium, siltstone, etc.) g =g - we
- ’ . . =W 2]
x| & o | MATERIAL DESCRIPTION (%sond, sitt, cloy; color, | 50 | WS fccore| 2+ | P=
- T o o - consolidation, ete.) v 2 -BA aa ke
= Z | ATTITUDE MEASUREMENTS: - a5 | GE |B-BAc =
| W 2 | B-Bedding ~ ~ F-Fault - 5 |z e =5
o o J-Joint RS- Rupture Surface - & a. & o
0 C- Contacrt | o
S,(Brown SANDY CIAY, moist and stiff,’ _ .
TERRACE DEPOSITS: , i i
At 4% feet, CIAYEY SAND, reddish-brow
to yellow-brown, medium dense to dense,\ T
moist. - ; ‘ _
15 -
—1t 10 4 : i : - -
At 11 feet. Dark reddish-brown. Clayey." i
|5 i d p—
1 20 + -
25 — - e [ U DS S —
At 31 feet. GSAND(SP) vellow-brown, softf .
to loose, wet, caving, —--- - “XNP
1 30 ) - S P TR ‘ﬁR o Ll iiiﬁAF{ ]
e AF SUBJECT| TO REVISION

Sheet | of __2_

PLATE



BORING LOG GCGEOLABS, INC.

GECLOGY AND BOIL ENGIMNEERING

Donald L. Bren Co.

Project ‘ : _ ‘
) ;
Boring No. 9 Location 22" above B-8 : w.0465-00 pri Date _12-21-72
rface Eiev__:m__ {cgged by WR . Driving Weight = '
— . = - . ———
= § UNIT (soil, fitl, alluvium, siltstone, etc.) 2 . 5"8_ - &@S
ul ' . =w %)
= | £ | o ]MATERIAL DESCRIPTION (%sond, sit, cioy; cotor, | 59 | 85 Jecome| 25 | 25
| & | Z | ATTITUDE MEASUREMENTS: - consolidetion,etedl o B 5 lasac (0% | 2
[+% : o L ] o =]
z | s B-Bedding F-Fault - o z z =3
o o 4~ Joint RS-Rupture Surface % a® o o
. ] C- Contact o . '
30
Loose running SAND at 31 feet. Moderate{ )
seepage at 33 feet,
Heavy seepage at 35 feet.
35 dyter
T.D. 35 feet. [ N
Unable to penetrate further due to - , - -
caving sand, ' ' i - i
Water seepage below 31 feet.
40 ] . - -l -
M - Piezometer installed to 30 feet, n
W.L. below 30 feet (7). 3 -4
45 . o _ ~ -
50 - | : R o .l
551 o - —
: Sl L. S 2 _ ' .
6o T PRELIMINARY -
. , ) -
| SUBJECTTO REVIS! 7

Sheet 2 of _2_

PLLATE



Froject

Donald 1.

BORING

Bren Co,

Boring No.

()

“rface Elev

Lotaﬁon See Plan

LOG GFEOIL.ABS, INC.

GEOLCGY AND SCOIL ENGINEERING

WO 465-00 Drill Date 12-21-73

Logged by WR-

Driving Weight_-

WATER

o DEPTH (FEET)

~[GRAPHIC LOG

UNIT (soil, fill, alluvium, siltstone, etc.)

MATERIAL DESCRIPTION (% sand, silt, ciay: color,

ATTITUDE MEASUREMENTS: , consolidation, etc)
B -Bedding F-Fault

J-Joint RS-Rupture Surface

C- Contact a

+

C:CORE
B-BAG

GRCOUP SYMBOL
U.5.C.S.
" PENE. RESIST.
BLOWS/FOOT
. DRY DENSITY
pct-
MOISTURE
CONTENT (564)

SILTY SAND, reddish-brown, medium dense
moist. ' )

At 3 feet, CLAYEY SAND, reddish-brown
to yellow-brown, dense.

At 8 feet. Cobbles.

e

20

// SILTSTONE, gray to reddish-brown.

At 11 feet.
' fractures, i
At 12 feer, B: 72E; 1l4NW,

~At 13 feet, Moderate seepage,
B: 87E; 13,

Light seepage from

At 18 feet. B: 77E; 10NW.

Moderate to heavy seepage from 20 feet
to T.D. ' .

T.D. 25 feet. . ‘

/

IFFITII

301

Water seepage below 11 feet.
W.L. at 9.6', 12-28-72

P

RE

=

-

LINIRR -

suRJ

Sheet

1

_—

i of

.
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Project _

Donald L. Bren Co.

Boring No. €-11

Port Carne Place & Newport Hills
Location  Drive East -

BORING LOG GEOCLABS, INC.

GEOLOGY AND S0iL ENGINEERING

9-73

W.0.465-00 Drill Date _ 3-

rface Eley Logged by__ JAS Driving Weight =
— ] )
5 § |UNIT (sail, fill, alluvium, siltstone, etc.) 2 |=% " W
] . o =w by
z | £ 1 5 | MATERIAL DESCRIPTION (%send, sitt, cloy; coor, | 56 | 8% |ccore| 2+ Pz
o I | ATTITUDE MEASUREMENTS: - forsolidation ete)) o B | o5 lamas |0 | Sk
= =S B-Bedding F-Foult ' ] z z =z
= o J-Joint RS-Rupture Surface 5 g« o o
] C- Contact
) ,
FILL: SILTY SAND and SANDY SILT, mottled |
brown and gray. Very moist and modera- )
tely firm to 2.0 feet. Moist and stifff .
below. | i
5 - - -
Rocks at 7.0 feet. - ~
At 9 feet. Dark brown layer, scattered| |
organics, slightly moist.
10 4 At 10 feet. Fill-as above. = —
CLAYEY SAND, yellowish light brown,
moist dense. : i h
15 =1 e —
20— = —
At 23 feet, Dark brown SANDY CLAY, B |
'slightly moist, scattered organics,
= -
25 - -]
/ BEDROCK : SANDSTONE, light brown, very i i
\_ hard, 1Unable to penetrate. N
- - RELIMINARY-
T.D, 28 feet. ]
No water. ©No caving. . SURJECT|TO REVIS)
Sheet  of 1_ - .

PLATE



BORING LOG GEOLABS, INC.

bonald L. Bren Co.

GEQLOGY AND SBQIL ENGINEERING

Project namb -- 3-9-73
Boring No _ ©712 { ocation Port Sutton & Newport Hills Dr. East /6500 0rill Date 3~10-73
rface Elev ~ Logged by _JAS & WR - Driving Weight
: _ . )
= 8 JUNIT (soil, fill, alluvium, siitstone, etc.) 3 05 r wd
. B [45} '
x _E, o MATERIAL DESCRIPTION (%sand, silt, clay; coior, | 5O E‘:‘"‘; C-CORE %"5 EE
= H : (%)
w1 E | Z |ATTITUDE MEASUREMENTS: |, consolidationetedi o 5 ] o5 femac [ 0% | 3¢
=z | & g B-Bedding F-Fault 2 =3 X 20
o o J-dJoint RS- Rupture Surface o o aQ ©
o [ C- Contant .
FILL: SILTY SAND and SANDY SILT brown to
to gray, moist, firm. B b
5 A SILTY CLAY, reddish-brown, very moist, [~ 1
firm. - -
7 WEATHERED BEDROCK: Highly fractured shale, ]
light brown, wet, firm, E -]
MONTEREY FORMATION: Interbedded shale and |~
10 SANDSTONE, light brown and gray, slightt. -]
ly moist, hard.
15 = —
20 - Becoming very hard. - | -
30 A = —
- T.D. 40 feet, i |
Moderate to heavy water seepage at - -
at 7% feet and caving.
Piezometer installed.
NOTE: Hole redrilled and deepened £romf
- 40
- SUBJECT TO REVISI
Sheet | of

PLATE



p——

BORING 1L1OG

Donald L, Breh Co. -

GEOLABS, INC.

GEOLOGY AND SOIL ENGINEERING

_Project o
Boring No. C-15 | scation Newport Hills Drive wo 465-00p.i pate 4-11-73
Qurface Elev = Logged by _WR Driving Weight -
. , - _ . <l

- % UNIT (soil, fill, alluvium, siltstone, etc.) 2 Eé v ﬁ;é

. . . R = w wn

el .’"_w‘: © MATERIAL ~DESCRIPTION (% sand, silt, clay; calor, | 2,9 WS Jc-corE 2. E;

- T I onsolidation, et ) b | o wa ww
=1 E z ATTITUDE MEASUREMENTS: - © oren eledt oy | ;X lB-BAG | O i

E & | B-Bedding F-Fault : - o 1Edq = =5

o e} J- Joint RS-Rupture Surface 5 a & ©

0 ] C- Contagrnt
FILL: SILTY SAND, brown, medium dense, 3 4
most.

L 5 - WEATHERED DIABASE: Light reddish-brown tol. -

} dark gray, damp. , -

i0 4 - —
| .
Diabase becomes gradually less weathereq 7]
with depth. ' 5 -
J: N1O0W; 26S5W. 3 T
15 — -]
20 - L —
30 _ J:  N20W; 65NE. B N
40 :
- T.D. 40 feet.
] No water.

Sheet | of _1




BORING LOG GEOLABS, INC.

Donald 1. Bren Co.

GEQLOGY AND S8OIL ENGINEERING

Project
J C-16 wEort Hllls Drlve &
Boring No. - lLocation Bishop Place wO_465-00 priy) pate _ 4-11-73
Surface Elev.___ = Logged by Driving Weight 3000 1bs.
— Do J L a
K % UNIT (soil, fill, alluvium, siltstone, etc.) 2 E"g" = g:@f‘i
1] = 0 -
x [ w o | MATERIAL DESCRIPTION (%sond, silt, clay; color, | 39 gﬁg coome{ 2+ | 22
= | £ | I |ATTITUDE MEASUREMENTS:; , nsofidationete)] o 2 1 -2 iggag|c® | 22
z |G e B-Bedding F-Foult 2 =3 | x 3
o © J - Joint oo RS- Rupture Surface 5 g @ a ©
] C- Contact . '
0
FILL: CLAYEY SAND, brown to black, soft tqg .
medium dense, very moist, R N
5 ; - -
BEDROCK: (Tm) Siliceous shale and SANDY i i
SILTSTONE, gray to brown, hard, brittle] T
damp to moist, highly fractured with _
slicks on fractured surfaces.
AVl TOR Light to medium seepage at 10 feet | _
: from N.W, Side of hole relatively dry
at this point. TFault runs vertically [ 1
down hole with 3 inch gauge =zone. i 3
F: N50W, vertical,
_— At 12 feet. B: N75E; 65NW | ]
|5 ] e —
At 17 feet, B: N70E; 79NW. - ]
Note: TFree water on some fractured i
surfaces, ’ ' = A
20 - - -
| S— : 5 4
25 . -
| .
I [ 4
: é Y
3017777 P DR %7 *
i T.D. at 30 feet. - ¢
No water seepage during drilling. L - SUBJECT} TO REVISIOT‘. .
Sheet | of _1 ToTooTTT B Tt T h



BORING LOG ‘IGEOLABS, INC.

GEQOLOGY AND 801l ENGINEERING

Project__ Donald L. Bren Co.

Boring NoC-19 Locotion Parkway - Port Bishop Place w0%65-00 prit) Dote  3-28-73

~rfoce Eley_242.5+ Logged by_ _ JH - ‘ _ Driving Weight__ 3900 1bs.
— 5 : o | . )
5 g UNIT (soil, fill, alluvium, siltstone, etc.) 2 0g - W
uw : . . zw W I
3 o | MATERIAL DESGRIPTION (% sond, silt, clay; color, | 50 | WS locorel 2« | P2
- T T - : consofidati ; t ') N ) w 2 v
o R z ATTITUDE MEASUREMENTS: - - cremeiell a5 | G E B-BAG | O or
E 2 [ B-Bedding ~  F-Foult I = z 3 > =3
o © J - Joint RS-Rupture Surfaoce = a® o @
0 1 C- Contant : :
FILL: Reddish-brown to brown SANDY CLAY, | N
moist, abundant rock fragments, firm. )
5 - - —
10 + At 10 feet. Becoming lighter brown, — 7
- CLAYEY SAND, damp to moist. |- i
At 12 feet. Layer of dark brown i .
SANDY CLAY.
| - ’
At 14 feet. Becoming damp, Terrace fil¥k 1
15 material, n __
20~ At 20 feet. Scattered organics. B 7
——t- 25 . = —
_ RRELIMINARY :
=+ 304 | ' — ) -
' - SUBJECT IO REVISH
Sheet | of}_

PLATE



BORING

LOG GEOLABS, INC.

GEODLOGY AND SOIL ENGINEERING

. Donald L. Bren Co.
Project —
Boring No __€-19 ocation _ {continued) W.O_465-00Dci|| Dote _3-28-73
Surface Elev _242.5% Logged by JH Driving Weight
. . 1 S )
b § UNIT {soil, fill, clluvium, siltstone, etc.) 2 Eg - Et
=v | »
o o | MATERIAL DESCRIPTION (%sond, silt, cioy; color, | 56 | WS |ccore| 2% | P2
e T I . consalidation, etc)) v 2 X W a ouw
F{ £ | Z |ATTITUDE MEASUREMENTS: - ol | E |o-Bac St
z | 5 2 B-Bedding F-Fault o o] =3 > =5
a ] J- Joint RS-Rupture Surface s a a o
[ C- Contact
30
FILL continues as above, i )
35 4 L. -
40 J : - o
i ]
4571 [~ 7
50 | —
At 52 feet. Dark gray CLAYEY SILT, - ' ' .
scattered organics, small amount of - i
. pea gravel, .
At 54 feet., Brown to dark brown CLAYEY[| 7
55 SILT, moderately firm, damp. ]
BEDROCK: Topanga Formation: Highly i 7
sheared, brown CLAYEY STLTSTONE. R i
At 59 feet. Diabase. p'R I—I i\[%i 4
60777777 TtD. 60 feet. ' -
Mo wator. | SUBJECT O REYISION| |
No caving. .

" Sheet2 of 2

PLATE




BORING LOG GCEOLABS, INC.

GEQLOGY AND EQIL ENGINEERING

Project Bren - Groundwater Study

Boring No._ F=21 [ocation Edge of Park,rN. of Port Bishop

wo_ 465-00prif) Date _ 8-28-73

rface Elev._ Logged by MB Oriving Weight
[ o : : : D 6’ = = > :o:
" o |UNIT (soit, fill, alluvium, siltstone, etc.) & |eg & W&
Ll o T w w o
il o MATERIAL DESCRIPTION (% sond, silt, cloy; color, | 39 :;;:L; C-CORE g; Pa
lE I | ATTITUDE MEASUREMENTS: - consolicetion, efc) o2 | 52 [peas o | ZE
z | O g B-Bedding - F-Fault etz > =5
= o J- Joint " RS- Rupture Surface & a® = ©
! C- Contact
0
FILL: SANDY CLAY and SILTY CLAY, brown tol
reddish- brown, mo:Lst, stiff, medium
stiff, 3
5 ] . e
At 7 feet. Piece of wire %" strand, L
10 1 At 10 feét. Fragements medium gray, [~
to light brown, diabase mixed into fillj
At 13 feet, Dark reddish-brown B
SILTY SAND,
I5 - | | -
At 16 feet. Light brown SILTY SAND. |
20 1 At 20 feet. Dark brown CIAYEY SILT. [
Wlth minor grass and roots, =
BEDROCK (Tompanga Formation): SILTSTONE, |-
light gray to brown, highly fractured
and sheard, manganese stalnlng on i
254 -+ - fractures, — T e e -
C ' PRELIMINARY
- 30 ' B —
| SURJECT [TO REVISI
Sheet | of 2_




BORING LOG <3EOLABS:H«:

GECLOGY AND SOIL ENGINEER]NG
Project Bren - Groundwater Study

Boring No._,F':g_l_Locufion Edge of Park, N. of Port Bishop WO _465- __ Drill Dgfem
Surface Elev, Logged by__ MR _ Driving Weight
- . Co _J S o
o § UNIT (soil, fill, alluvium, siltstona, etc.) é _ E’é - (L;CJB;‘.
; . s |z lE
o r o | MATERIAL DESCRIPTION (% sand, silt, ciay; color, | 5,0 | W< jccore| 2% | B2
— o I ! . consolidation, etc.)| o "3" . aa wuw
ol R Y ATTITUDE MEASUREMENTS: . s | WE |B-BAG 3t
z | & = B-Bedding . F-Fault = - & z3 z =5
o © J-doint " RS-Rupture Surface 3 o =) ©
30 ] C- Contact : :
SILTSTONE continued, becoming
medium gray and brown. 3
35 - - [ UL S -
40 7 o . . - 7 -
At 42 feet. Water seepage. 5
45 At 45 feet, Dark gray SILTSTONE = , -
— {unoxidized). 2
50
T.D. 50 feet, S ]
Water seepage below 42 feet. ' -
Minor caving. -
S— ‘Water levels: ' -
37.6! ~ 8-29-73 :
N 26,7! - 8-30-73 B 7
14,91 - 9= 4-73 _ =
14,75' - 95-10-73
i ' “RELIMINARY -
‘ - |SUBJECT TO REV|SION
Sheet 2 of 2 -



BORING LOG GEOILABS, INC.

GEOLOGY
Project Bren - Groundwater Study AND BOIL ENGINELRING

Boring No. ¥-28 Location Edge of Park North Port Bishop WO 465—00[)”![00*e - 8-28-73
Surface Elev. Logged by ' Driving Weight
= : b o . ’E
o § UNIT (soil, fill, alluvium, siltstone, etc.) 3 ’u_)'é- - E:JE
« | & | & IMATERIAL DESCRIPTION (%sond, sit, cloy; color, | 50 | £% Jccome| 24 | 252
] ] oo
ol T | ATTITUDE MEASUREMENTS: . consolidotion ete)] o 2 | -3 Jopa &% | 20
3 B a B-Bedding F-Fault |3 z9 > zZ
o © J- Joint : RS-Rupture Surface % g 3 o
0 i C- Contaet : -
FILL: SANDY CLAY and SILTY SAND, brown CL ]
to reddish-brown, moist, stiff to :
medium dense. i .
5 - N
BEDROCK (Topanga Formation): SANDY 1 o
10 SILTSTONE and SILTY SANDSTONE, gray to] - ‘

7 brown, slightly moist, hard.

At 10 feet. B: N54&W; 41SW.

At 12 feet. B: N85E; 35SE
At 13 feet. Fault N70E; 3ZSE, .
contains 3" gauge, - _ .

At 15 feet. Seepage.

=

At 20 feet, Fault N35W; 5Z5W,

20 7 At 21 feet. Fault N7OW; 47SW. - —
.,__‘ MONTEREY FORMATION: Shale; light gray, | : o
‘ highly fractured, thinly bedded;
25 micaceous and locally diatomaceous i N
_ with rust stained streaks. | — |
PRELIMINARY
PRELIV _
SURJECT|TO R :VISIOW" 4.
30 T.D. 30 feet, Seepage from SW side o
hole at 15feet with local caving - 8" : -
| standing water after 1 hr. -~ water at {l4 fe3t affjer 24|hoursy
Sheetl of 1

PLATE



BORING LOG GEOLABS, INC.

GEOLOGY AND SQ0IL ENGINEERING
Bren - Groundwater Study

Project . ; :
Boring No. G=22| oeation Top of Reservo:’Tr Ww.0 465-00 iy pate 8-29-73
sface Elev. o Logged by WR Driving Weight___1500 1bs.
- 3 . o
o S |UNIT (soil, fill, alluvium, siltstone, etc.) 8 65 - 1‘.;&
L ~ L o zw o 7 0 Sk
- = &} MATERIAL DESCRIPTION (% sand, silt, clay; color, | 5 © "{‘r"\ C-CORE 5‘; =2
L,'_J x T AT . -+ consolidation, etc.) n ; - BA oo “arw
= [ . TITUDE MEASUREMENTS: - i op= T WS B-BAG o
EN 2 | B-Bedding ‘F-Fault . o z3 e =5
a © J- Joint - RS- Rupture Surface o a o ©
0 T C- Contact .
FILL: SANDY SILT and SILTY SAND, brown, L : .
moist, medium dense to dense (derived
from Monterey). i i
5 At 5 feet., SILTY SAND, reddish-brown, |. .
medium dense, moist (Terrace derived).
LB
0 S - -
At 12 feet. Mixture of above. i ]
At 14 feet. SILTY to SANDY CLAY,
dark brown to black, medium dense, i 1
15 - moist, mixed with above, - LB —
At 17 feet. Mixture of above, s .
20 - - - o - ~
25 — . At 25 feet. Becoming very moist. — —
— LB
N ~  #¢RELIMIN )
. § i i 1) |
1. . rmme mmimeme - o=—-= - |-SUBPECT TO RENISI

Sheet | of 2 ol ATF



BORING LOG GEOLABS, INC.

GEQLOGY AND BQJL ENGINELERING
Bren - Groundwater Study

Project .
Boring No. G-22 | ocation __ Top of Rese;voir _ w0.465-00 priyy pate 8"29'73
Surface Elev. _ Logged by___WR Driving Weight__1500 1bs,
— . _ . )
L. 8 JUNIT (soil, fill, alluvium, siltstone, etc.) 8 |oB > ;;;3-‘
. X% . e
oy ._E, o MATER!AL DESCRIPTION (%'sand, silt, cley; coior, | 25 ©. E‘u{ C-CORE "2'; E;
- I < ] consolidation, ete.) ld -2 _ 5a o
2 = Z | ATTITUDE MEASUREMENTS: _ cetel o | GZ |eBac | or
2| o < B-Bedding F-Fault ° z 3 z =5
O el J- Joint . RS-Rupture Surfocge S ge P ©
T C- Contact
30
At 33 feet. STLTY SAND, reddish-brown [ B
(Ty‘pe B)o .
B At 34 feet. TIERRACE DEPOSITS: SAND to u
35 STILTY SANWD, light reddish-brown to
: vellowish, medium dense, wvery moist. B y
At 38 feet, BEDROCK (MONTEREY FORMA- | L | ¢ _
: TION): SANDY SILTSTONE, gray to brown,
40 moderately hard, - ‘ / .
T.D. 40 feet, 7 T ]
No free water, N .
No caving.,
20 _ : ' 2 -
25 | o - -
: PRELIMINARY-
| . | SUBJECT|TO REvision -
Sheet 20of 2 .

Pl ATK



BORING LOG GEOLABS, INC.

: 7 GEOLOGY AND ROIL ENGINEERING
Project_Bren - Groundwater Study

Boring No. G-23 Location WO 465-Q81| Date  8-29-73

rfece Elev. : Logged by WR Driving Weight
[ ~ o luNIT (soil. £ . , 3 |ee > s
L o soil, fill, alluvium, siitstone, etc.) S 38 e e
! & | o |MATERIAL DESCRIPTION (%sond, silt, clay; color, | 50 | 95 focore| 24 | RE
; = - H b4 tw
] & | I | ATTITUDE MEASUREMENTS: - consefidation,etcd) o & | .5 l5.ga6 | © 3=
3 v g B-Bedding F-Fault ' o z T x =5
; = o J- Joint RS- Rupture Surface = a & O
| C- Contact
O -
; FILL?: SILTY SAND, brown, loose to . 3
medium dense, slightly moist to moist,
fine grained. - “
At 3 feet TERRACE DEPOSITS: SILTY _ ]
to CLAYEY SAND, medium grained, brown, - _ _ , .
5 4 moist, medium dense. ]
10
At 10 feet., BEDROCK (Monterey Format- | 3
tion): SANDY SILTSTONE and shale,
gray to light brown, moderately haxrd | -
to hard, slightly moist. | B
’ 15 = -
20 - - _ ]
Moderate seepage at 20 feet, [ _
25 : - —
T.D. 25 feet. R =
Seepage at 20 feet.
No caving. ~ 7
i
s PRELIMINARY-
- SUBJECT| TO REVISION
Sheet | of _1_ o L

PLATE



BORING LOG GEOLABS, INC.

GEQLCGY AND S8O0IL ENGINEERING

Project_ Brem - Groundwater Study

W&65-00__ Drili Date ___8-29-73

Boring No. G_'ZZFLOCG“OH NW Corner of Reservoir
wwface Elev Logged by . WR _ Oriving Weight
[ by it fi ; ; ‘ ) == > ;5?3
o S UNIT (soit, fill, afluvium, siltstone, etc.) 2, » 9 - we
[43] [75] )
@ | £ | G |MATERIAL DESCRIPTION (%sond, sitt, cloy; coor, | 50 |95 locore| 24 | P2
= Z | ATTITUDE MEASUREMENTS: , consolidetion etedl o 5] 5 lggag | =% | 2
2w 2 | B-Bedding F-Fault : 13 zJ > 35
o Iz} J- Joint - RS- Rupture Surface o oo o ©
i C- Contart - :
0
FILL: SILTY SAND brown, loose (upper 6") |
to medium dense, slighily moist to moisf.
5 / At 5 feet, TERRACE DEPOSIT: SAND and’ ]
SILTY SAWD, reddish-brown, medium dense
moist. i
At 7 feet. BEDROCK (Monterevy Forma-
tion): SANDY SILT and shale, light
brown ‘to gray, medium hard to hard. B
i0 i R = -
At 11 feet, Seepage from south side., L
s . \ At 15 feet. Heavy seepage. /]
T.D. 15 feet. I
Seepage below 11 feet,. i
No caving. ' 5
20 —
25 e e ] S AU N
PRELIMINARY
ol PRELIMI FLI
) | SUBJECT| TO REVISIO

Sheet | of__l_

PLATE




Project
Boring No. G-25

Ry

——

: BORING LOG

Bren - CGroundwater Study

Location N. Side of Reservoir

GEOLLABS, INC.

GESLODGY AND %0IiL ENGINEERING
]

W0 465-00 prill Dote _ 8-29~73

urfoce Elev LLogged by WR Driving Weight
—_ - : )
5 § UNIT (soil, fill, alfuvium, siltstone, etc.) _ & t-_vé " &133
"y L o MATERIAL DESCRIPTION (% sond, silt, clay; color, 5na E\L‘E C-CORE %‘6 E;
bt E I | ATTITUDE MEASUREMENTS: - consolidation etedf o 5| -5 fopag | @ | ZE
z | = B-Bedding ~F-Fault . 2 z x =5
o o J-Joint RS- Rupture Surface o g ) ©
{ C- Contact
O ‘ L
TERRACE DEPOSIT: SILTY to CLAYEY SAND, ]
brown to dark reddish-brown, loose
(upper 6") to medium dense, dry (upper [ 7
1') to moist. i i
5 -t - —
10 At 10 feet. Very moist to wet, — -
At 11% feet, . Heavy seepage from gravel_ i
layer., - -
/At 14 feet, BEDROCK (MONTEREY FORMA- [ i
TION): SANDY to SILTY shale, gray to 1
15 brown, moderately hard, moist. —
T.D, 15 feet, . B ]
Seepage bzlow 10 feet.
Minor caving. - .
20—' o vsd
25 L. .
HRELIMINARY -
- 30 - -
- | SUBJECT [TO REVISI ]
Sheet | of _1_

PLATE



BORING LOG GEOLABS, INC.

GEQOLOGY AND SOIL ENGINEERING

Project Bren - Groundwater Study _
Boring No. G~26 | gcation NW Corner of Res. Near TFence WO 465-00ri11 Date 8-29-73
irface Elev. Logged by _ WR ___ ' Driving Weight
— ' ‘ _ . =
e 8 |UNIT (soil, fili, olluvium, siltstone, etc.) % . |esg o we
=W W %)
= | £ | o |MATERIAL DESCRIPTION (%sond, silt, cloy; cowr, | 50 | 25 [ocore| 25 | 2=
L 2 » 5 .
t| £ | £ | ATTITUDE MEASUREMENTS: - conselidstionefedia 5| i Jp-mag | @ % | 5r
z & g B-Bedding F-Fault o zJ > =5
o & J- Joint RS-Rupture Surface e & a O
o I C- Contact
TERRACE DEPQSITS: STILTY SAND and SAND, - .
reddish-brown to yellowish-brown, i |
loose and dry (upper 1') to medium
dense, moist. R ' _
5 - At 5 feet, very moist., ; - —
A At 7 feet., BEDROCK (Monterey Formationds -
SAWDY SILTSTONE and shale, gray to |
brown, moderately hard to hard, moist. |
10 A L - — -~
At 10% feet., Heavy seepage from frac- ' .
tures. | |
i5
T.D., 15 feet. a = .
Seepage at 10 Feet, i ]
No caving. ' '
20 } ' _ = _ -
25 ' - —
—+ 301 PRELIMINARY-
[ SUBJECT|TO RIZVISIOI?I_ 1

Sheet | of _1 -

- | | PLATE



APPENDIX B

GROUND WATER :

LEVEL FLUCTUATIONS
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APPENDIX C

MINERAL ANALYSES
OoF
GROUND WATER SAMPLES
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A Subsidiary of James M. Montgomery, Consulting Enpineers, Inc.,
555 Eaat Walnut Street, Pasadena, California 91101
Telephone: (213) 796-9141 or (213)681-4255

REPORT OF
WATER ANALYSIS

.. L.ab No. 75"096
. : L ' .. JobNo._40,0550

.. Client: __City of Newport Beach

— . U . .. .
'Description and amount of sample: _4 1 clear liguid

" Big Canyon Bren Drain

-

'Date sample taken: 8/8/175 . Co Sampled by: R. Phraner

 d 8/11/75 Sample analyzed by: R, Z., L., L.

AN
. Date received:

r *Date of 2nalysis: 8/11- 14/75 ' Report No.:
i .
1 '

Cations mg/fl meq/l Anions mg/l meg/l
= Amrnonium . Bicarbonate 340. 1 ’
i Calcium i Borate {as B) ) : )
: Magnegium : Carbonate
ry
! Potzssium : Chloride 4514
B : .
Sedium . . ' Fluoride
~ | Hydroxide
. : B - Nitrate . 28.8
S ., Nitrite ) i
Crthophosphate *
- Sulfate 2480
I Total Cations | : Total Anions
i
| ] .
Acidity {as CaCOg) Lead {(Fbl - Strontium (57}
Tl ATkalinity - . Manganese {(Mn) Sclfide (S)
J Hydroxide - Mercury {(Hg) Sulfite {SQO3)
Carbonate . Moisture in sludge : Surfactants
- Bicarbonale - 278, 8 * Organic nitrogen . Sulfur diexide (SOp)
1Arscnic {As]) . 0Oil and Grease - ’ Threshold odor No.
i BaTtium (Ba) pH {units) . } : ‘ Turbidity {(J. U.)
Biochemical Oxypen Demand Phenols : Zinc (Zn}
" (BOD3) Phosphorus, total (P)
:Cadmium (Cd) - Residue _
< Carbon Dioxide {COp) ) Total solids (TS)
Chemical Oxycen Demand {(COD) Total suspended solids (TS5)

* 1Chlorine Demand

f(‘.hk;rir.c Residual
“ Ciromium, hexavalent Cr
Chromium, total (Cr}

vl

"1Color {units}

| Copper (Cu)

Cyanide {CN)

.., Dissolved oxygen {DO}

‘Speciflic conductance {EC) 14030

‘Hardness, total

v{Fel

]

‘Remarks: .

_ 2 All values in mpg/l unlesa otherwise naoled,

el |

Total dissolved solids {TDS)

Taotal fixed solids (TFS)

Total volatile solids (TVS)

Fixed dissolved solids {FDS)

Fixed suspended solids (F55)

Volatile dissolved solids {(VDS)

Volatile suspended solids {(V5S5])

Settleable solids }
Selenium (Se}
Silica (SiOZ}

Silver {Ag) -
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A Subsidiary of James M. Montpgomery, Consulting Enginecrs, Inc,
555 East Walnut Street, Pasadena, California 91101
Telephone: {213) 796-9141 or (213)681-4255

REPORT OF
. WATER ANALYSIS

Lab No. 73-344
Job No, 40,54

" Client:

City of Newport Beach

2 gt turbid liquid

Description and amount of sample:

Subdrain manhole pump discharge plus 10% surface drainage

[ B

; ; Date sample taken: 12/13/73 . o Samp]ed by: K. Wiebe
! - Date received: 12/14/73 | ' Sample ainalyzed by R. 2., K. M.
"1 Date of analysis: 12/14-21/73 . Report No.:
B Cations mgll megq/l Anions mg/l meq/l
T Ammonium . : Bicarbonate 429, 4 7.04
1 Cg.lcium. 460.0 22.95 Borate {(as B}
™ ‘ Magnesium ,389' 0 31.99 Carbonate
J : Potassium 17.2 . _0‘ 44 Chloride 2183 - 61.58
' Sodium 1 1190 51.76 |l Fluoride .. S Y 0. 07
i Hydroxide .
! - . . . )
A - Nitrate - 12. 9 B O. 21
A Nitrite -
. Of’chophosphate
a7 : : -
i ulfate 1850 38. 52
. ] Total Cations 107. 14 Total Anions 107. 42
~— Acidity {as CaCO_:.’,‘l i.ead (Pbj Strontium {Srj}
¢ Alkalinity ~ Manganese {Mn) Sulfide (S}
4 Hydroxide ] - Mercury (Hg) : Sulfite (SO3)
Carbonate . ) Moisture in sludge Surfactants
-9 Bicarbonate 352, 0 Cryanic nitrogen . Sulfur diexide {50;)
| Arsenic (As) : Oil and Grease - Threshold odor No. -
i Barium (Ba) : . pH {units) . 7. 00 . Turbidity (3. U.)
Biochemical Oxypen Demand o : Phenols Zinc {Zn)
'“I. {BODg} ) o Phosphorus. tota.l (P) : :
! Cadmium (Cd) Residue
“ Carbon Dioxide {CO72) ] Total solids (TS)
Chemical Oxygen Demand (COD) - Total suspended solids {(TSS)
—’, Chlorine Demand ’ * Total dissolved scolids (TDS)
' Chlorine Residual i B : - Total fixed solids {(TFS)
* Chromium, hexavalent{CrV] Total volatile solids (TVS)
__ Chromium, total (Cr) . ~ Fixed dissolved solids {FDS)
. Color (units) ~ Fixed suspended solids - (FSS)
i Copper (Cu) ’ Volatile dissolved solids (VDS)
Cyanide {CN) Volatile suspended solids {V5S)
. Dissolved oxygen {DO) Settleable solids { )
' Specific conductance (EC) 9 9 Selenium (Se)
| Hardness, total Silica (SiOZ)
( ~ n {Fe) Silver (Ag} - -
“. | |
Remarks:

Odor - musty

#* All values in mg/l unless otherwise noted,

rAR—t




- A Subsidiary of James M: Montgomery, Consultinmg Enpineers, Inc,
555 East Walnut Street, Pasadena, California 91101
Telephone: {213) 796-9141 or (213) 681-4255

REPORT OF
WATER ANALYSIS

.

(BODg)
Cadmium (Cd}
Carbon Dioxide (CO2)

Chemical Oxypen Demand {COD)
Chlorine Demand
Chlorine Residual
Chromium, hexavalent{Cr
Chromium, total (Cr)

VI)‘

Color {units} 11 Fixed suspended solids (FS5S)
Copper [Cu) Volatile dissolved solids (VD5)
Cyanide (CN) Volatite suspended solids (VSS)

Dissolved oxygen (DO)
Specific conductance (EC})
Hardness, total 600

tron (Fel 0,25

'
Remarks:

Phosphorus, total (P}

Residue

Total solids (TS}

(N . . ‘ Lab No. _T4-065
: : ' ' Job No. _L40.5h
Client: City of Newport Beach . :

. B R ~ . . ._5‘__% N .

Description and amount of sample: 1 gal clear ligquid _ .
Big Canvon Reservoir, Drein Discharge below reservnir
i ADa'le sanjp]c taken: __3_[1‘5_/7)4 Samp]ed by: K- WIEbe
J Date received: 18 Th Sample analyzed by: R. 2.
- Date of analysist __ 3/18-20/7h Report Na.:’
Cations mg/l meg/1 Anions mg/l meq/1
— Ammonium ) Bicarbonate - ]_83_ (8] 3.00
]
J Calcium 128.0 £.39 Borate (as B)
Magnesium 68.1 5.60 Carbonate
5 Potassium A6. 9 0.18 Chloride 31]_1 4 g 63
| i . ) .
J Sodium QLPO', Q. 10, L Fluoride 0, 78 0, ol
— ] ) o Hydroxide ] '
| 1 . _ Nitrate 1.06 0,02
' Nitrite
R ) ‘ , .
! ) ) ; : Orthophosphate
a7 . ‘ Sulfate i 536. 0 11.16
1 Total Cations k43,0 o0 61 Total Anions 968, 9 23.85
!
Acidity (:':5 C3C03) Lead (Ph) Strontiom (Sr)
T Alkalinity Manganese (Mn) 0.01 Sulfide (5)
| Hydroxide Mercury (Hg) Sulfite {SO3)
Carbonate Moisture in sludge Surfactants
Bicarbonate 150,0 Orypanic nitrogen Sulfur diexide (SO3z}
? Arsenic (As) Oil and Grease Threshold odor No.
__1 Barium (Ba) . PR (units) 7.95 Turbidity (J. U.) 1.k
" Biochemical Oxypen Demand Phenols Zinc {Zn} ‘

Total suspended solids {TSS)

Total dissolved solids (TDS) 1

Total fixed solids (TFS)

Total volatile solids {(TVS)

Fixed dissolved solids {(FDS}

Settleable solids ( )

Selenium (Se)

Silica (SiOz)

18,5

Silver {Ag)

Submitted by:(%-)ﬁ‘/‘-foﬂw‘w/l! 2 :
Réyngnd G. Zc@/ﬁfem%/r

hief Chemist

% All values in mg/1 unless othcrwis.e noted,

Mri=N




. A Subsidiary of Tames M. Montpomery, Consulting Engincers, Inc.,
555 East Walnuyt Street, Pasadena, California 91101
Telephone: {213) 794-9141 or {Z13)681-4255

- . ) REPORT OF

; ' - ‘ / WATER ANALYSIS

2 , - : Lab No. ._(5-097

1 . ' R ' ' o No. 40,0550
' Client: City of Newport Beach _ Jok.) o

rWD.f_-sc:-ip:ig.;, and amourt of sample: 41 clear 1'1quid

- Big Canyon main underdrain

T Date samole taken: ____&LS/?S - Sampled by: ‘ R. Phraner
1 8/11/75 : - Sample analyzed by: R. Z., L. L.

- Date received:

i
|
!
1

~Date of az2lysis: 8/11-14/75 _ Report No.:
i .
_I Cations me/l meg/fl Anions mgll meqg/1
— Ammonioohn ’ Bicarbonate - 426. 4
| Calcium, o ) Borate {23 B)
i : Magnesiczm . Carbonate
P Potassizm . . | Chloride 2698
1 - -
i Sodium ) Fluoride
: — Hydroxide )
j ' - ' Nitrate ‘ 7.09
! Nitrite )
Orthopheosphate .
- Sulfate 2080
i 7 Total Cations ' Total Anions
P
_.1 ] .
Acidity tzs CaCOl} ) Lead {Pb} o Strontium {Sr}
T Alkalininy : Manzanese {Mn) Sulfide (S}
1{ Hydroxide Mercury (Hg) Sulfite (SO3)
= Carbo=zzte Moisture in sludge Surfactants
Bicarbonate ~.349.5 Oreanic nitrogen Sulfur dioxide (SO;)
"TArsenic (ts) © Oil and Crease Threshold odor No.
Barium (Sa) © pH {units} . - Turbidity (J, U. )
"Biochemicz]l Oxygen Dermand Phernols Zinc {Zn}
... (BODz) Phosphorus, total (P}
Cadmiurm {C4) ) Residue
Carbor D.oxide (COZ) ] - Total solids (TS)
: Chermical Cxyren Demans (COD) " Total suspended solids [TSS)
HS Chlorire Demand Total disgolved solids (TDS)
' Chlorine esiduaal , Total fixed solids (TES)
Chromiu—., hcxavaleqt |C!“\' I] Total volatile solids {TVS)
Chronmizm, total (Cri . Fixed dissclved solids (FDS)
+ Color {(unizs) . Fixed suspendéd solids (FSS)
Copper tCz Velatile dissolved solids (VDS)
—AC}-znic.‘c 1CX) Volatile suspended solids (VSS)
Dissolved oxygen (DO} Settleable solids { )
" Specific conductance (ECt_935(0 Selenium {Sea)
o Hardness. total Silica (5i10,)
. eg' ~n [Fel Silver (Ap) -
Remarks: .
¢ All values in mg/l unless otherwise noted, - : Submitted by . - / /L
.,,,“"-' E . . . ;)- -,:f;;?d’Gr:‘/ I'-m})f.;,i‘ml’ig



A Subsidiary of James M., Montpomery, Consulting Enpincers, Ine.,
_ 555 East Walnut Street, Pasadena, California 91101
' Telephone: (213 796-9141 or (213)681-4255
- REPORT OF
(J WATER ANALYSIS
Lab No.-_75-095
. Job No. 40.0550
Slient:  City of Newport Beach o e
— o . ) . -
:)ESCfipﬁOn and amount ol samp]e: 4 1 Clear llquld L
- Big Canyon FEast Wall Drain
l:)a.tc sample taken: 3 /8/75 _ Sampled by: R. Phraner
-balc receiveds r_‘ﬂl 1 /75 Sample analyzed by: R.Z,, 1..1,,
r Date of analysis: 8/11- 14/75 Report No.: .
. - Cations mg/l meq/l Anions mg/l meq/l
™ Ammonium Bicarbonate 165, 1 2.71
! Calcium 80.0 3.99 Borate {as B) )
Magnesium 31.6 2. 60 Carbonate .
f | Potassium 4.8 0. 12- Chioride 106.9 3.02
N Sodium 145.0 6.31 Fluoride 0.41 0.02
g ' ' Hydroxide
. ' - Nitrate 0.22 0.00
. Nitrite ;
r o Orthophosphate . ‘
- Sulfate 340.0 7.08
B Total Cations | 261, 4 13,02 Total Anions 612.6 12,83
_j -
__Acidiiy {as CaCO3} Lead {Pb) Strontium {Sr}
Alkalinity Manganese {Mn} Sulfide (S}
_} Hydroxide Mercury (Hg} Sulfite {SOg3}
Carbonate Moisture in sludge Surfactants’
.., Bicarbonate . 135.3 Oreanic nitrogen Sulfur dicxide (SO;)
Arscnic (As) 0Oil and Grease Threshold odow_; No.
; ‘Barium (Ba) pH {units) 7.70 Turbidity (J. U. ) 0. 15
‘ Biochemical Oxypen Demand Phenols . Zinc (Zn})
: T (BOD5} Phaosphorus, total (P}
Zadmium (Ca} Residue
Zarhon Dioxide (CO3) Totzl solids (TS)
Chemical Oxyusen Demand (COD) Total suspended solids (TSS)
" Thlorine Demand Total dissolved solids (T DS} 793
Chlorine Residual . Total fixed solids (TFS)
“Chromium, hexavalent (Cr¥1) Total volatile solids (T VS)
: Chromiom, total {Cr) Fixed dissolved solids (FDS)
Zolor {units) . 4 Fixed suspended solids {(¥55)
‘ Zupper {Cu) Volatile dissolved solids (VDIS)
‘Cyanide {CN) Veolatile suspended solids (V5S)
~ Dissolved oxypgen {DO) Settleable solids ( )
Specific conductance (EC)__ 1195 Selenium (Se)
Hlardness, total 330 Silica {SiO,)

Silver {Ag)

@ {Fe)

Fc:parks: .

_ % All valucs in mg/l unless otherwise noted.

Submitted by:/)_/_;.iﬂ_ ._fg}_,. i 4/3
ayy ond G, Z,cﬂ/mpfc:)ﬁfg”

Aty -
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A Subsidiary of James M. Montpomery, Consulting Enpineérs, Inc.
555 East Walnut Street, Pasadena, California 91101%
Telephone: {213) 796-9141 or (213} 681.4255

REPORT OF
WATER ANALYSIS

(o

- Lab No. . 3-338
:Client:. City of Newport Beach Job No. 40, 54
T_-'Descrip’tiv:m and amount of sample: 1 pt slightly turbid liquid
- Piezometer B-1 '
TH:D.ate sample tal'cen: 12'/ 13/73 Sampled by: K. Wiebe
i;Daf:e received: 12/14/73 Sample analyzed by: R. Z. ’ K. M.

1= Date of analysis: 12/ 14-21/73 Report No.:

jArsenic (As)
jBarium {Ba)
Biochemical Oxygen Demand
11 (BOD3)
‘Cadmium {Cd)
.Carhon Dioxide {COz)
Chemical Oxypen Demand (COD)
v Chlorine Demand
Chtorine Residual -
1Chromium, hexavalent (Cr
Chromium, total (Cr}

4

Cations meg/l megq/1 Anions mg/] meg/1
™ Ammonium Bicarbonate 327, 0 5. 36
oo Calcium 850. 0 42. 42 Borate {as B)
Magnesium 821.0 67.52 Carbonate
T“: Potassium 21.0 0.54 Chloridé 4433 125, 0
o Sodium 1660 72.21 Fluoride 1.16 0. 06
I ) Hydroxide ‘
- ’ Nitrate 0. 66 0.01
Nitrite .
Orthophosphate |,
Sulfate : 2060 42. 89
™ Total Cations 182.7 Total Anions - 173.3
¥ :
Acidity (as C2CO3) — Lead {Pb} Strontium {Sr]
r_iﬁm-:a!init;.' Manpanese (Mn) Sulfide {5}
1 Hydroxide Mercury (Hg) Sulfite (SO3}
Carbonate Moisture in sludge Surfactants
. Bicarbonate 208.0 Oryganic nitrogen Sulfur diexide (SOj3)

Qil and Grease

Threshold odor No.

pH {units}). 7. 70

Turbidity (J. U.)

Phenols

Zinc {Zn}

Phosphorus, total (P)

Residue
Total seolids {(TS)

Total suspended solids (TSS)
Total dissolved solids {TDS)

Total fixed solids {TFS)

Total volatile solids {TVS)

Fixed dissolved solids (FDS)

' Color (units} Fixed suspended solids {(FSS)

Volatile dissolved solids {VDS)

:Copper (Cu)

‘Cyanide (CN) Volatile suspended solids {VSS)

Dissolved oxygen (DO} Settleable solids { )

) "'Specific conductance (EC) 14600 Selenium (Se)

Hardness, total 5250 Silica (SiOZ)

& 4 (Fe) Silver (Ag)

Remarks: QOdor - slightly musty

# All values in mg/l unless otherwise noted. S_meitted

MRI—-E



MOUONLTOOMEBEREY RLbEAKGEH NG,
A Subsidiary of James M. Montgemery, Consulting Enpgineers, Inc, -
555 East Walnut Street, Pasadena, California 91101}
Telephone: (213) 796-9141 or {213} 681-4255
REPORT OF
WATER ANALYSIS

)

73-335

. I.ab No.
| | 40. 54
“"  Client: City of Newport Beach Tob No.
" . Description and amount of sample: 1 pt greenlsh 11qu1d
-
Piezometer B-2 o
Date sample teken Lnf12i18 Sampled by: K. Wiebe

N 12/14/73 Sample anaIyzéd by: R. Z., K. M,

- Date received:

r_j Date of analysis: _12/14-2 Report No.:
Cations " megfl meq/1 Anions mg/l meqg/l
r_I Ammonium Bicarbohate 292.8 4, 80
.- Calcium 740.0 36, 93 Borate {as B) ’ ) '
— Mapgnesium 462, 0 38. 00| carbonate
i
. Potassium. 21.0 0. 541 chioride 3223 - 90.92
- . 1550. 0 67.42
. Sodium 7 Fluoride o
| e
i Hydroxide
i B Nitrate 4. 87 0.08
o Nitrite
Orthophosphate -
Sulfate 2110 43.93
r? Total Caticns . 142.89 Total Anions 139,73
’ - Acidity {as CaCOj3) . Lead {Pb)} Strontium {Sr)
i Alkalinity Manganese (Mn) . Sulfide (S)
3 Hyr]roxide Mercury {Hg) Suliite (SO3)
Carbonate Moisture in sludge . Surfactants
Ty Bicarbonate 240.0 Organic nitrogen Sulfur diexide (SO;})

I Arsenic {As}

< Barium (Ba)

Biochemical Oxygen Demand
oy (BOD:‘,) :

I Cadmium (Cd) .
“ Carbon Dioxide (CO2)

Chemical Oxypen Demand {COD)

" Chlorine Demand

i Chlorine Residual
- Chromium, hexavalent(Cr
., . Chromium, total (Cr)

VI)'

. 0il and Grease -
- pH {units)’

Phenols

Phosphorus, total {P)

~Residue

Total solids {TS)

Threshold odor No.
Turbidity (J. U. )
Zinc {Zn)

Total suspended solids (TSS5)
Total dissolved solids (TDS)

Total fixed scolids (TFS)

Total volatile solids (TVS)

Fixed dissolved solids (FDS)

Fixed suspended solids {F558)
Volatile-dissolved solids (VDS)
Volatile suspended solids {VS5S}

Color {units}
! Copper (Cu)
Cyani_de {CN)

... Dissolved oxygen (DO) Settleable solids { )
" Specilic conductance (EC) 12,100 Selenium (Se) :
5 Hardness, total Silica (SiOZ)
n {Fe} - Silver (Ag) .
S
Remarks: QOdor - slightly musty

# All values in mpg/1 unless otherwise noted.

MR~



A Subsidiary of James M. Montgomery, Consulting Enginecrs, Inc.
' 555 East Walnut Street, Pasadena, California 91101
o Telephone: {213) 796-9141 or (213)681-4255

REPORT OF
WATER ANALYSIS

~\ . . S Lab No, _ 13-336

B ' .54
Client: City of Newport Beach .  Job No. 40.5

- .1 pt turbid liquid

Description and amount of sample:

Piezometer B-4
12/13/73

i . . . 12/14/73
Dat ived:
T 571421773

K. Wiebe

r—

! Ijate sarmple taken:

Sampled by:

Sample analyzed by: R. Z.) K, M.

Report No.:

¢ - Date of analysis:

] Cations meg/l meq/1 Anions mg/l meg/1
r"—[ ) Ammeoniem Bicarbonate - 106, 1 1,73
! Calcium 182.0 9. 10 || Borate (as B)
Magnesium 1-_?’5' 0 11.10 Carbonate
g Potassium 7.7 0.20 | chioride 1273.0 | . 35.90
- Sodium 740.0 32,19 | Fluoride " '
- - ' _ Hydroxide o
j - . - ) Nitrate " 7.8 ‘ 0.12
' Nitrite |
—~— ‘
Orthophosphate : o
A Sulfate : 660.0 13.74
Total Cations 52.59 Total Anions 51,49 ]

Acir'li[y {as CaCOB)

Alkalinity

b Hydroxide
B Carbonate

. Moisture in sludge

Bicarbonate ) 87.0

“Organic nitrogen

’ ﬁ Arsenic {As)

" Barium (Ba}

" Biochemical Oxypen Demand
- (BOD3)

' Cadmium (Cd)

. Carhan Dioxide (CO32)

Chemical Oxygen Demand {CCD)
Chlorine Demand

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

V[)'

: Color {units)

~ Copper (Cu)

* Cyanide {CN)

Dissolved oxygen (DO)

' Specific conductance (EC) 5300
1

Hardness, total

T-mn [ Fed

ernarks: Odor - none

+ All values in mg/l unless otherwise noted.

MRI=1

Lead (Pb)

Strontivm (Sr}

Manganese (Mn)

Sulfide (S)-

Mercury (Hg)

Sulfite (SO3}

Surfactants

Sulfur diexide (503)

Qil and Grease

Threshold odor No.

pH (units) . - f.45

Turbidity (J: U.}

Phenols

Zinc (Zn}

Phosphorus, total (P)

Residue
Total solids (TS)

Total suspended solids {TSS}

. Total dissolved sclids {TDS)

"Total fixed solids (TFS)

Total volatile solids {TVS)

Fixed dissolved solids (FDS)

Fixed suspended solids (FSS)

Volatile_dissolved solids (VDS)
Volatile suspended solids (VSS}

Settleable solids ( )

Selenium (Se}

Silica (SiOZ)
Silver {Afp)

Submitted by:

Chief Chemist



A Subsidiary of James M. Montgomery,. Consulting Enpineers, Inc.
555 East Walnut Street, Pasadena, California 91101
Telephone: {213) 796-914) or (213)681-4255

REPCORT OF
WATER ANAILYSIS

()

) Lab No, _13-337

i . . o . 4 .
Client: City of Nevfrport Beach : ' Job No. 0.54

RO
[ )

Description and amo

- Piezometer B-7

unt of sample: 1 pt turbid liguid

E Date sample taken: 12/13/73 ' . ) Sarnpled by: K. Wiebe
f -
' Date received: 12/14/73 o ‘ Sample analyzed by: R. Z., K.M.
r -+ Date of analysis: 12/14 - 21/73 : Report No.: :
1 -
! .
i :
Cations mgfl meq/1 Anions mg/l - megq/}
™ Ammonium i Bicarbonate 314. 7 5. ].6
jF Calcium 860, 0_ 42.91 Borate {as B) :
Ma.pnesium 814. 7 67. 00 Carbonate -
. .
' Potassium 17‘ 5 0.45 Chloride 6002 169. 31
‘ Sodium 3260 - 142. 36 Fluoride . ° 1.14 .| 0.06
™ . Hydroxide ‘ '
! . Nitrate . 38.5 -~ 0.62
Nitrite .
m B
Orthophosphate
Sulfate 2720 56‘ 63
T Total Cations © 252,72 Total Anions 231.78
{
- Acidity {as CaCO3) ) L.ead [Pi)) v . Strontium {Sr)
"7 Alkalinity : Manganese {Mn) Sulfide (S)
Hydroxide ' Mercury (Hg) )  Sulfite (SO3) .
- Carbonate - Moisture in sludge : Surfactants :
-t Bicarbonate 258, 0 ’ ~ Organic nitrogen - Sutfur diexide (SOZ)
; Arsenic {As) . . 0il and Grease Threshold odor No. .
, Barium ‘{Ba) : pH (units) 1.20 . Turbidity (J. U. )}
: Biochemical Oxypen Demand Phenols . Zine {Zn)
Py \ {BOD53) : Phosphorus, total {P)
: © Cadmium (Cd) Residue -
Carhon Dioxide {(CO2) - - Total solids (TS)
Chemical Oxygen Demand (COD) . Total suspended solids (TS5} .
¢ - Chlorine Demand " Total dissolved solids (TDS)
;_ Chlorine TTesidual ) Total fixed solids (TFS)
 Chromium, hexavalent (Cr¥1]  Total volatile solids (TVS)
Chromium, total (Cr) Fixed dissolved solids (FDS)
t ' Color {units) Fixed suspended solids (FSS)
Copper (Cu) Volatile dissolved solids (VDS)
Cyanide {CN} ) Volatile suspended solids (VSS)
Dissclved oxygen (DO) Settleable solids { )
' Specific conductance (EC) 22, 100 Selenium (Se)

Hardness, total 5500 Silica (SiOZ)

i (-«an {Fel . Silver (Ag) _

Remarks: Odor - slightly musty

% All values in mp/l unless otherwise noted. . o - Submitted bﬁ

]

MR-
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A Subsidiary of James M. Montgomery, Consulting Engineers, Inc.
555 East Walnut Street, Pasadena, California 91101
Telephone: {213) 796-9141 or (213) 681-4255

REPORT OF
WATER ANALYSIS

73-346

r Lab Neo.
| . 40. 54
. Client; City of Newport Beach Job No.
, r—‘Description and amount of sample: 3 Pt Slightly turbid 1iquid - sulfide odor
E k Piezometer B(6)23
r—! - . . -
:Date sample taken: 12/ 13/73 Sampled by: K. Wiebe
‘Date received: 12/ 14/73 Sample analyzed by: R, Z., K. M,

12/14-24/73

U iDate of analysis:

Report No.:

‘Arsenic (As)

Barium {Ba)

Biochemical Oxygen Demand

Cadmium (Cd)

Carbon Dioxide (CO2)

i "Chlerine Demand

Chemical Oxygen Demand (COD)

Chlorine Residual
Chromium, hexavalent (Cr
total {Cr)

Chromium,

Viy-

i Color (units)

Copper {Cu)

Cyanide (CN)

Dissolved oxygen (DO}

Specific conductance (EC) 26 940
Hardness, total 400

%ﬁ {Fe) -

Cations mg/fl meq/l Anions mg/l meg/l
1 . Ammonium Bicarbonate 300, 1 4, 92
i -} calcium 835.0 41.67 Borate (as B)
. . Mapnesium 1048. 0 - 86.18 Carbonate . .
!' Potassium‘ ‘_ 24.‘ OA _ 0.61 - Chloride ?642 215,58
! Sodium 3680 160.06 | ryuoride 1.05 0. 06
A "Hydroxide
l . k ‘ - Nitrate - 7.3 0.12
5 ' Nitrite '
; é-m Orthophosphate ‘ . '
n Sulfate 3200 66. 63
- _ Total Cations © 288.53 Total Anions 287.30
Aci".;, {as CaC0Oy) Lead {PL} Strontium (51}
AILahmty Mangpanese (Mn) Sulfide (5)
Hydroxide Mercury (Hg) Sulfite (SO3}
Carbonate Moisture in sludge Surfactants
- Bicarbonate 246, 0 Organic nitrogen Sulfur dicexide {503}

Qil and Grease

Threshold odor Nao.

PH {units) 7.40

Turbidity (J. U. } .

Phenols

Zinc (Zn}

Phesphorus, total (P}

Residue
.Total solids {TS)

.Total suspended solids {TSS)
Total dissolved solids (TDS)

Total fixed solids {T¥S)

Total volatile solids (TVS)

Fixed dissolved solids {(FDS)

Fixed suspended solids {FSS)

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

Settleable solids { }

Selenium (Se}

Silica (SEOZ)
Silver {Ag)

[ Remar'k.s: Odor - Slightly musty

# All values in mg/l unless otherwise noted.

MAI—=I



A §ubsidiary of James M. Montgomery, Consulting Engineers, Inc.
555 East Walnut Street, Pasadena, California 91101
Telephone: (213) 796-9141 or (213)681-4255

REPORT OF
WATER ANALYSIS

( -
' | Lab No. __(3-339
Client: City of Newport Beach Job No. __40.54
o Description and amount of sample: 2 pt turbid 1iquid
; Pjczometer C-16 |
- Délte sample takex;: 12/13/73 Sampled by: K. Wiebe
:,Date received: 12/14/73 Sample analyzed by: R. Z., K. M.
g Date of analysis: 12/14-21/73 Report No.:
! Cations mg/1 meq/1 Anions mg/l meg/1
™ Ammonium 7 Bicarbonate 658, 8 10. 80
J} Calecium 572.0 28, 54 Borate {as B) :
Magnesium 314. 0 72.5. 82 Carbonate i
7 Potassium - 8.9 0.23 || chloride 1834 51,73
] sodium 1530 66.55 1 Fluoride 1.13 0. 06
- Hydroxide -
. . - Nitrate . 4,43 0. 07
Nitr.ite
P Orthophesphate -
: Sulfate | 2720 56. 63
o Total Cations 121. 14 Total Anions 119,29
‘Acidi!y '(;1,7 CaCO;) Lead (Pg) Strontium {Sr)
'"':A]L'alinity " Manganese (Mn) Sulfide (S)
. Hydroxide Mercury (Hg) Sulfite (SO3)
’ Carbonate Moisture in sludge Surfactants
Biczrbonate 54U, 0 Oryanic nitrogen. Sulfur dicxide (SO3)

“TArsenic (As)

Qil and Grease

‘Barium (Ba)

Threshold odor No.

“Biochemical Oxypen Demand
(BOD3} :

Turbidity (J. U. )

Zinc '{Zn)

Cadmium {Cd)

_Carbon Dioxide (COp)

Chemical Oxygen Demand (COD)
.Chlorine Demand -

PH (uhits) 6. 90
Phenols
Phospherus, total (P)
Residue '
Total solids {TS)
Total suspended solids [T$§S)

Total dissolved solids (T DS)

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

VI)'

Total fixed solids (TFS)

Total volatile solids (TVS)

Fixed dissolved solids {FDS)

-Color {units)

Fixed suspended solids {FSS)

Copper (Cu)

Volatile dissolved solids (VDS)

-Cyanide {CN)

Volatile suspended solids (VS5)

Dissolved oxygen (DO}

Settleable solids ( )

14,400

‘Specific conductance (EC}
Hardness, total

Selenium (Se)

Silica (SiO,)

@ N (FE)

‘Remarks:

Odor - none

* All values in mg/l unless otherwise

MR-

Silver {Ag)

noted.
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A Subaidiary of James M. Montgomery, Consulting Engpineers, Tnc.,
555 Eagt Walnut Street, Pasadcna, California 91101
Telephone: (213) 796-9141 or (213)681-425%

- - REPORT OF

3 WATER ANALYSIS
¥ ' . o : Lab No. _(2-102
Er“ o '  Job Ne. _40.0550

“ient: Q]Q[ of Newnort Beach

'1 1 tur'bld 11qu1d w1th sedlment

ijDescr:phon and amount of sample:
e Big Canyon C-16

A .. 8/8/75 : - Sampled by: R. Phraner

: Date sample taken:
P 7",_-)3“-_ received: 8/11/75 : e Sample analyzed by: R, 7 .. I,
Date of 2nalysis: 8/11_]4/75 Repcrt No,:
] . ’
- Cations mg/l meq/l Anions mg/fl meg/l
Do Arnrnonium . . Bicarbonate - 764.0
i !
i Calcium ‘ Borate {(az B)
Magncsiun} Carbonate
! Potassium ) - Chloride 5059
- Sodium Fluoride
. ) Hydroxide
5 (_Jl ' ' - Nitrate 7.53
. Nitrite )
et . ’ .
i : . ‘ Orthophosphate *
? - Sulfate 1960
Jw - Total Cations Total Anlons
Acidity [as CaCO3) ' Lead {Ph) Strontium {51}
.‘.‘\lhallﬂlt} Manpanese (Mn) Sulfide (5)
! :  Hydroxide Mercury (Hg) Sulfite (503)
Carbonate Moisture in sludge Surfactants
: . Bicarbenate . 626, 2 Oreanic nitrogen Sulfur diexide {S0;)
Arsenic {As) : Oil and Grease : ~ Threshold odor No.
! _Barium (Ba) pH (units) _ Turbidity (J. U.) '
Biochemical Oxygen Demand . ' Phenols ) Zinc (Zn)
v -~ (BOD3} ’ Phosphorus, total (P}
Cadmium {Cd} o . . Residue
Carbon Dioxide (COz} : Total solids {TS)
Chemical Oxygen emand (COD}Y Total suspended solids (TS5}
r Chlorine Demand Total dissolved solids (TDS)
Chlorize Residual . Total fixed solids (TFS)
“Chromium, hcxavaleqt {Crvll Total volatile solids (TVS)
Chromium, teotal {Cr) Fixed dissolved solids (FDS)
" Color {units} . Fixed suspended solids (FS55)
Cupper (Cul Volatile dissolved solids (VDS)
Cyanide {(CN) Volatile suspended selids (VSS)
Dissclved oxygen (DO) Settleable solids ( }
"Specific conductance (ECH__ 15, 400 Selenium ({Se)
: Hardness, lotal Silica (SiOZ}
%3? a {Fe) ) ) . Silver [Ag)
) Recmarks: .
* All values in mg/l unless otherwise noted. Submitted b/a ko d i g

R{ymond g‘//i'chn)yfc nig

LI
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A Subsidiary of James M. Montgomery, Consulting Enpineers, Inc,
555 East Walnut Street, Pasadena, California 91101 -
Telephone: {213} 796-9141 or (213)681-4255

REPORT QOF .
WATER ANALYSIS

L d

i Lab No. . 13-343
| : ' 40, 54
J Client: City of Newport Beach - - Job Nao.
; FDescription and amount of sample; 1-1/2 pt turbid 11qu1d - sulfide odor
: : Piczometer G-24 . : .
K. Wiebe

; : 12/13/73

Date. sample taken: Sampled by:

Sample analyzed by: R. Z., K. M,

.

12/14/73
12/14-21/73

- Date received:

Report No.:

l "Date of analysis:

[ Cations mg/l meq/1 Anions -mg“ meq/l
Ammonium ' Bicarbonate 278.2 4.56
Calcium 115.0 5.74 Porate {as B} ) 7
Magpnesium 100.0 8.22 Carbonate L . <.
Potassium 6.9 ) 0.18 Chloride 776.0 21,90
Sodium - 560. 0 24, 36 Fluoride . Q. 60 0.03
:‘ '_w; - Hydroxide . B i ) ., -
: _, - Nitrate - . 20.8 0. 34
o~ Nitrite St
_ g Orthophosphate ' .
s - i Sulfate | 473.0 9. 85
o Total Cations 38.50 Total Anions 36,68
Acidity {as CaCO3) : _ Lead (Pb) Strontium {Sr) -

"1 Alkalinity
i Hydroxide
Carbonate

Sulfide {S)
Sulfite {SO3)

Manganese (Mn)

Mercury (Hg)

v Bicarbonate

228, 0

1Arsenic (As)

_iBarium (Ba)

Biochemical Oxygen Demand
- (BODg)

|Cadmium (Cd)
:Carbon Dioxide (CO2)

Chemical Oxygen Demand {COD)
* 'Chlorine Demand

‘Chlorine Residual
~ Chromium, hexavalent{Cr
Chromium, total {Cr)

Vi

" "Color {units}

“Copper (Cu)

" Cyanide (CN)

__Dissolved oxygen (DO)

"Specific conductance {EC) 3750 '

‘Hardness, total 700

. o (Fe)

i

Remarks:

* All values in mg/! unless otherwise noted.

HMAI—1

Moisture in sludge

Organic nitrogen

Qil and Crease

pH {units) 7.70
Phenols ‘ :

Phesphorus, total (P)

Residue .
Total solids (TS)

Surfactants

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

© Zinc {Zn)

Total suspernded solids (TSS)

Total dissolved solids (TDS)

Total fixed solids (TFS)

Total volatile solids (TVS)

Fixed dissolved solids (FDS)

Fixed suspended solids (FSS)

Volatile dissolved solids {VDS)
Volatile suspended solids (VSS)
Settleable solids (- )

Selenium {Se)

Silica (SiOZ)

Sitver {Ag)

Odor - slightly musty

Submitted




A Subsidiary of James M. Montgomery, Consulting Enginecers, Inc,,
555 East Walnut Strecet, Pasadena, California 91101
Telephone: (213) 796-914) or (213)681-4255

REPORT OF
WATER ANALYSIS

"

7 _ _ Lab Na, __75-103
_:umt;- City of Newport Beach . ‘ ‘ ' o Job No. 40.0550

’ b RNy i .
Description and amoust of sample: 11 turbid liguid with sediment

- Big Canyon G-24
Dale samonle taken: 8/8/75 . ' - Sampled by: R. Phraner
,|Date received: 8/11/75 ' ‘_ - ,' Sample analyzed by: R, 7., T.,, 1.,

- Date of azzlysis: 8/11-14/75 I Report No.:

|

Catiocs mg/i meq/1 Anions mg/l meq/l
— Armnmonism ‘ Bicarbonate ’ 507. 6
JI Calcium 7 Borate {as B)
Magnesium ‘ Carbonate

: Potassium . o Chloride 2054

i

h Sedium . ‘ Fluoride -

3 Hydroxide .
b o - Nitrate : 1. 99

Nitrite _ .

l Orthophosphate .

- Sulfate 780
1 Total Cations Total Anions
| _

_'j -

_Acidiy fas CaCOg) Lead {Pb} - ' Strentiuom {Sr)
Alkalinity Manganese {Mn} o Sulfide {S)
i Hydroxide Mercury {Hg) Sulfite (SO3}
Carborate Moisture in sludge - Surfactants .
. Bicaroonate . 416, 1 - QOrganic nitrogen . Sulfur dicxide {5C3)
Arsenic {&s) . Oil and Grease Threshold odor No.

. Barium (Zal _ pH (units) : . Turbidity {J. U, )
Biochemical Oxygen Dermand . Phenols - Zinc {Zn)
= {BODgz} Phosphorus, total (P)

Cadmiurn {(Cd8) Residue

- Carbon Dirxide {(CO2) ' Total solids (TS)

Chemical Oxyeen Demaznd (CODY " Total suspended solids (TSS)
‘Chlorine Temand : B Tota_l dissolved solids {TDS)
Chlorine Tesidual . Total fixed solids (T FS)

* "Chromitm™, hexavalent t(:‘-" ) ) Total volatile solids (TVS) o

Chroouu=n, total (Cr}) Fixed dissolved solids (FDS) -
‘Color {units) . Fixed suspended solids (FSS}
Copper Gz} Volatile dissolved solids {VDS)
Cyanide 1CN) Volatile suspended solids (VSS)
Dissolved exypen (DO} Scttleadble solids ¢ )
Specific cenductance (ECr 7760 Selenium {Se)

.- Hardness, 10otal Silica (SiOZ}

%_ v {Fel Silver {Ap) -

Remarhs: .

# All values in mg/l unless otherwise noted. - Submitted by'/(uﬁ_i_it_éw A" - 9‘4’ S r

Raymond G. ~Zehnplfnu:
N . Raymon /;c lr‘p,}/n?’,:g
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A Subsidiary of James M. Montgomery, Consulting Enpgineers, Inc.
555 East Walnut Street, Pasadena, California 91101
Telephone; (213) 796-9141 or (213)681-4255

. REPORT OF
H\ WATER ANAILYSIS

<

- o - Lab Ne. 73-341
- Job No. 40, 54

./ Client: Citz of Newport Beach

C

3 pt clear liquid

" Description and amount of sample:

Piezometer G-25

[ . ‘ ’ i i . . -
_E Date sample taken: 12/13/73 S 'Sampled by: K. Wiebe
Date received: 12/14/73 . Sample analyzed by: R. Z., K, M.
™ Date of analysis: 12/14-21/73 Report No.: ' '
B
Cations mg/t meg/1 Anions mg/1 meq/l
- r_.. : Ammonium Bicarbonate 624, 6 10. 24
A Calcium 94.7 4.73 Borate (as B)
- Mapnesium 181. 0 14,88 Carbonate . :
|
Potassium . 4.8 0.12 Chiloride 1854 52,30
) ' Sodium 1350 58.72. | rluoride . , 1.23 0. 06
T B Hydroxide o .
i .
i T Nitrate . : < 0.22 0,00
l_,ga B ' Nitrite -
7 . . ' ‘ Orthophosphate
: | : | Sulfate 535.0 11. 14
:~-E A Total Catiens B 78. 45 Total Anilons 73.74
. Acidity {as CaCOjy} ' Lead (Pb) ‘ Strontium (Sr)
Altkalinity Manganese {(Mn) Sulfide (S)
Hydroxide Mercury {Hg} Sulfite (5O3)
Carbonate : Moisture in sludge . Surfactants
Lo ‘Bicarbonate : 512.0 Cryganic nitrogen Sulfur diexide {SO;)
i Arsenic (As) . - - Qil a_.nd Grease Threshold odor Na.
Barium {Ba} : pH {units) . T.60 © Turbidity {J. U. )
Biochemical Oxygen Demand Phenols : Zinc (Zn)
] (BOD3) : " Phosphorus, total (P) . ' .
i Cadmium (Cd) ) Residue
“* Carhon Diexide {COp) Total solids (TS)
Chemical Oxypgen Demand (COD) Total suspended solids (TSS)
'l Chlorine Demand © " Total dissolved solids {TDS)
i Chlorine Residual ] : " Total fixed solids (T FS)
* Chromium, hexavalent{CrVI) Total volatile solids (TVS)
Chromium, total (Cr} ’ Fixed dissolved solids (FDS}
! Color {units) Fixed suspended solids {¥S5)
Copper {Cu) ’ _ Volatile disselved solids {(VDS)
Cyanide (CN) Volatile suspended solids {VSS5)
., Dissolved oxygen (I2O) ) Settleable solids ( )
Specific conductance {(EC) 7730 Selenium (Se)
Hardness, total 980 Silica (SiOZ)
( ‘)n (Fe) - Silver {Ag)
Remarks:  Odor - none

# All values in mpg/1 unless otherwise noted. Submitted

R%fm?gd c{;ﬁ{\bnpy’m{ig

A E—)



S A Subsidiary of James M., Montgomery, Consulting Enpincers, Inc.,
555 East Walnut Street, Pasadena, California 91101
. Telephone: {(213}17796-9141 or (213)681-4?55

REFQORT OF
WATER ANALYSIS

o B _ '_ _ ' ' Lab No. _75-104

_ Job No. 40.0550

; Slient:. Clty of Newp01t Beach
.

’

r Dcscnp;mn and arount of Samp1¢. 1 1 turbid liguid with sediment

! | . ng Canyon G-25
1 . .
[MDate sample ta"kcn: 8/8/75 S " Sampled by: " R. Phrarer
FDau;- received: 8/11/75 . : Sample analyzed by: R. Z., L., L.
r_Datc of analysis: o 8/11'—14/75 . B Report No.:
1 T
t | - -
- Cations mg/l meg/1 - Anions mg/l meqg/l
- Ammonium Bicarbonate - ' 453.5
j Calcium . Borate {as B)
Magnesium Carbonate
ol Potassium - : Chloride 1307
~ Sodium ) ' Fluoride . i
) Hydroxide
F‘J ) . Nitrate . <0,22
- : Nitrite )
; Orthophosphate *
i = Sulfate ) £20.0
: Sy Total Cations . Total Anions
: ‘: '—J! - i
1 Acidity {as CaCOs) ‘ Lead (Pb) Strontium (Sr)
. Alkaliaity Mangancse (Mn} © Sulfide (S)
i _; Hydroxide © 0 Mercury (Hg) 1+ T 7 ' Sulfite {SO3}
. Carbonate .. ‘Moisture in sludge - S " - - Surfactants
o Bicarbonate . 371, 7 Oryanic nitrogen : Sulfur diexide (SO3) )
© 1 " Arsenic [As) Oil and Grease - Threshold odor No.
. _J-Barium {Ba) - phH {units} - . Turbidity (J. U.)
“Biochemical Oxygen Demand ~ Phenols Zinc (Zn}
i ..., {(BODz) ) Phosphorus, tatal (P)
i Cadmium (Cd) - . Residue
I‘ Carbon Dioxide (CO32) : Total seolids (TS)
} Chemical Oxygen Demand (COD) : Total suspended scolids (TS5}
i+ « .Chlerine Demand Total dissolved solids (TDS)
) : j(‘.hlorinc Residual Total {ixed solids {TFS]}
“Chromium, hexavaleqt (CrVI] Total volatile solids {TVS)
Chromiom, tatal (Cr) Fixed dissolved solids (FDS)
* Color {units} . Fixed suspended solids (F5S)
Copper {Cu) - _ Volatile dissclved solids {VDS)
--Cyanide (CN) Volatile suspended solids {VSS)
Dissoclved oxypen {DO} Settleable solids }
"Specific conductance {EC) 5120 Selenium (Se)
Hardness, total Silica (SiOZ)
€_’ an (Fel : Silver (Ar)
PRemarka: .

¢ All values in mg/l unlesa otherwise noted, Submitted b@"‘fw’”"( }(ZZ/

I}fymond q’ﬁchn,ﬂ'onmg

MR-t Lt PPN il SRR
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A Subsidiary of James M. Mon-tgorne:ry, Consulting Enginecrs, Inc,
555 East Walnut Street, Pasadena, California 91101
Telephone: {213) 796-9141 or (213} 681-4255

REPORT OF
—_ ) WATER ANALYSIS

1:- . . : - ' . . Lab No. 73-342

. City of Newport Beach S : Job No. 40, 54
- Client; . - .

— .
Description and amount of sample:

) Piezometer G-26

'1-1/2 pt turbid liguid

:D;ate sample taken: 12/ 13/73 . C Sampled by-: K. Wlébe
J‘-Date received: 12/14/73 ) Sample analyzed by: R. 7Z,, K. M,
" Date of analysis: 12/ 14-21/73 ‘ - Report No.:
| ’ i
!
Cations mg/l meg/1 ' Anions mg/l meg/1
FT Ammonium Bicarbonite 4722.1 6.92
i Calcium 145.0 7.24 Borate {as B) ’ '
Mapnesium 179. 0 14,72 Carbonate . :
1 T 4.3 - 0.11 ‘
| Potassium e . Chloride 1830 51. 62
’ Sodium 1460 - 63.51 Fluoride . - 0.88 0. 05
rﬂi ) - ' - Hydroxide -
! ' L Nitrate - 3.8 ) 0. 06
;o Nitrite . ) V - .
Q . . ‘ Orthophosphate .
- | Sulfate 960.0 | 19.99
i Total Cations ~ 85.58 Total Anions 78. 63
-E -
f

Acidity {as CaCO3} - Lead {Fbj Sirontium {(Sr)
CAlkalinity N Manpanese (Mn) Sulfide (S}
! Hydroxide ' . Mercury (Hg) Sulfite (SO3) -
Carbonate Moisture in sludge Surfactants
R Bicarbonate 346, 0 _Ory,anic nitrogen. Sulfur diexide {50;)
{Arsenic (As) Oil and Grease : Threshold odor No.
iBarium (Ba)  © pH (units) - .70 ©Turbidity (3. U.)
Biochemical Oxygen Demand Phenols Zinc (Zn}.
1 (BODs) : FPhosphorus, total (P)
' Cadmium {C4d) Residue
‘Carbon Dioxide {CO2) ! Total solids (TS}
Chemical Oxypen Demand (COD) ) Total suspended solids {TS3)
"""Chlorine Demand ' Total dissolved solids {TDS)
Chlorine Residual . Total fixed solids (T FS)
'Chromium, hexavalent (CrVL) " Total volatile solids (TVS)
Chromium, total (Cr} Fixed dissolved solids {FDS)
" Color {units) Fixed suspended solids {FSS)}
‘Copper {(Cu) ' Volatile dissolved solids {VDS)
"Cyanide {CN) Volatile suspended solids (VSS)
_ _Dissolved oxygen (DO) Settleable solids { - }
Specific conductance (EC) 7730 Selenium {Se)
‘Tiardness, total 1100 Silica (SiOZ)
1 (Fe) - Silver (Ag)
€.

Remarks:  Odor - musty, oily

# All values in mg/l unless otherwise noted. SmeittE‘_ﬂ

TMMALI—]
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‘ S -_ ’ 555 East Walnut Strcet, Pasadena, California 91101

) . Telephone: (213) 796-9141 or (213)681-4255

Newport Beach

REPORT OF
- WATER ANAILYSIS

¢ :nt:

. -

AT74-628A

A

Lab No.

14232

Job No. __ 40,0550

h)
.D~scription and amount of sample:

Newport Beach

Big. Canyon Piezometer, H-27

P-2e sample taken: -«

- . -

Sampled by:

1- ¢ reccived: : Sample analyzed by: L. Leong
ba:tc of anz}ysis: 12/5/74 Report No.:
‘I Cations meg/l meqfl Anions mgll megq/}
- | Ammonium Bicarbonate )
'jl Calcium " . ' Borale (ds B) ‘
| | Magnesium _ Carbonate
| '_]- POté‘SSium Chloride
B Sodium Fluoride
. — - - Hydroxide .
: J ) . NWitrate 6.2 as NO.5
R A Nitrite ’ 1
’ a Orthophosphate
> Sulfate
R L'Eo_[al Cations . i Total Anions - ]
]
Acidity {as CaCO3) Lead (Pb) - Strontium (Sr}

"‘-kalinity

i Hydroxide

] Carbonale
.Bicarbonate

rsenic {As)

rium {Ba)
Biochemical Oxygen Demand
., (BOD3}) .

Ldminm (Cd)
‘arbon Dioxide (CO2)
Chemical Oxygen Demand (COD)
~}Ylorine Demznd -

hlerine Residual
_hromium, hexavalent (Cr
Chromium, total (Cr)
“olor {units)

!

.opper {Cu)
yanide {CN)
Dissolved oxygen (DO)
jpf:t:ific conductance {EC)
_.‘ardncs s, total

7~ (Fel

%

\'l)

.emarks:

“ AN values inaug/) unless oéhcrwisc noled.

LA HE—

Manganese {Mn)

Mercury (Hg)

Moisture in sludge

Organic nilropen

0il and Grease

pH (units)

Phenols -
Phosphoruis, total (P)

Residue N

Total scolids (T5) .

Suifide (5}
Sulfite {SO3}
Surfactants

" Sulfur diexide (5033

Threshold odor No.

Turbidity (J. U.)
Zinc (Zn)

Total suspended solids (TSS)

Total dissolved solids (TDS)

Total fixed solids {TFS)

Total volatile solids (TVS)

Fixcd dissolved solids (FDS)

Fixed suspended solids (F55) -

Volatile dissolved solids [(VDS)
Volatile suspended solids {(VSS)
Scttleable solids [ . )

Selenium (Sec)

Silica (SiOZ}

Silver (Ar)

Submitted bLy:

Raymond (G, Zelinplenng

Chiefl Chenvist



A Subaidi#ry of Jamea M.

Montgomery, Consulting Ehgim:-crs'. Inc.
55 Fast Walnut Street, Pasadena, California 91101
Tclephone: {213) 796-9141 or (213) 681-4255
REPORT OF
- WATER ANALYSIS
- L . Lab Ne. ___Th232
' Job No. k0, 0550

Néwport Beach

icription and 2mount of sample:

ATH-628A Big Canyon Piezometer4 H-27 Negporf'ﬁpaéﬁ;

Opaquehigh turbidity

< e R .. . . T —— =

™ . . )
‘e sample taken: Samplcd by: K. Wiebe
DaJtc receiveds: Sample analyzed by‘ L. Leong
T 1le of analysis: R‘P‘“’t No.r - -
i
Cations mg/l meq/fl Anions mg/l meg/fl
r.—i Ammonium Bicarrbron:‘.l.te . -
N Calcium )47.6 : Borate {as B)
- Magresium 62,0 . T ‘ i Car'bon_atc
E Potassium ) 9,6 ) . Chloride 1023 - T
’ Sodium 765 Toovno Fluoride . . 048
r_' 7 -Hydroxide‘
J - " Nitrate ) 6_2 1
@ Nitrite . ’
t. Ort_‘ﬁophOSPhate
- Sulfate 520 ?
‘: Total Cations _ Total Anions ' . '
| !
Acidity {as CaC0;y) Lead {Pb) ) “Strontium (Sr)
Ikalinity Manganese (Mn)" £ 50ug /L Sulfide (S)
| Hydroxide Mercury (Hg) Sulfite (SO3)"
Carbonate R Moisture in sludge Surfactants
¢+ Bicarbonate 270mg_LL Organic nitrogen Sulfur diexide {50;)
rsenic {(As) “0il and Grease Threshold oder No..
arium [Ba} pH (units) 7.9 Turbidity (J. U, ) 500
Bjochemical Oxypen Demand Phenols - | . -Zinc (Zn) - : .
*1 (BOD3) Phosphorus, total {P)
admlum {Cd) Residue

\_arbon Dioxide (CO2)

Total sclids (TS)

Chemical Oxygen Demand (CQOD)
" ‘hlerine Demand

- Total suspended solids {TSS)

Total dissolved solids (TDS)QSOO]T&/L

ihlorine Residual

Chromium, hexavalent {CrVI)

Total fixed sclids (T FS}

Total volatile solids {TVS})

Fixed dissolved solids {FD5)

'_Chromium, total _(Cr)
“olor {units} 8

Fixed suspended solids (FS5)

Topper {Cu)

Volatile dissolved scolids {(VDS}

Cyanide (CX)

- Volatile suspended solids {VSS)

. Dissolved oxygen {RO)

Sctticable solids { )

‘pecific conductance (EC) L0080 Selenium {Sc)
lardness, total 510mg T, Silica ($i0,) L0 mg/T,
‘\ .
éf {Fc) C0ue/L Silver (Ag) -
1emnarks: -
# All values in mip/l unless otherwise noted. T Submitted by:([éivl‘\j%m ("'Q’/Lj

sy —#

Raymond G, Zcehopfenmy

Chicf Chemist



—

-

Arsenic [{As)

S .

[

~

Pasadena,

Subsidiary of Jamen M. Montponiery, Conaulling Enpinccrs, Inc,,

555 Eaet Walnut Street, Ca2lifernia 91101

Telephione: (213} 796-9141 or f213)681—4;55

REPORT OF
WATER ANALYSIS

Client: City of Newport Beach -

" 11 turbid liguid with sediment

Lab No. _15-105
Job No. 40.0550

Deacription and amount of sample:

Big Canyon H-27

Date sample taken: 8/8/75 i Sarmpled by: R. Phraner
- f.Dalc received: 8/1 1 /?5 : Sample analyzed by: R, Z,, L. L.
¢ -Date of analysis: 8/11— 14/?5 Report No.: .
Cations mglt megq/1 Anions mgll meg/l
r,_] Ammonium Bicarbonate 259, 8
i Calcium Borate (23 B) .
Magnesium Carbonate
m
Potassium Chloride 9 14_. 2
Sodium Fluoride
" Hydrexide i
] - Nitrate 9. 30
- Nitrite -1 ’
Orthophosphate -
Sulfate i 540.0 .
" Total Cations Total Anions

AT AT L
J'\Ll.(ll\) Lad>

Alkalinity
Hydroxide

Carbonate

Bicarbonate

294.9

" Bariumn (Ba)

Biochemical Oxypen Demand
(BOD3)

Cadmium {Cd)

" Carban Dioxide (CO3z)

Chemical Oxyzen Demand (COD)

* " Chlorine Demand

Chlorine Residual
" Chromium, hexa\'aleqt {Cr

Vi

Chromium, total (Cri}

" Color {units}

" Copper (Cu)
Cyanide {CN)
. Dissolved oxygen (DO)

( a {Fe}

Specilic conductance (EE)
Hardness, total

4080

Remarks: .

¢ ANl values in mp/l unlees otherwise noted.

ramr—y

, Manganese {Mn)
"Mercury (Hg)

¥ oo TOLY
Lead (rof

. o st
SLrontium {(orj

_ Sulfide (S)

Sulfite (503)

Moisture in siudge

Surfactants

Oryuanic nitrogen

Sulfur diexide (SO;)

Oil and Grease

Threshold oedor No,

Turbidity (J. U. )

Zinc {Zn)

pH {units)
Phenols
Pheosphorus, total {P)
Restdue
Total solids {TS)
Total suspended solids (TS5} -

Total dissolved solids {(TDS)

Total fixed solids {T FS}

Total volatile sclids {(TVS)

Fixed dissolved solids {¥DS)

Fixed suspended solids {FSS)

Volatile dissolved solids (VDS)

Volatile suspended sclids (V55)

Settleable solids ( )

Selenium {Se)

Silica (SiOz)

Silver (Ap)

Submitted by: /¥ ~ - s ,} i’?f%/%

R -);fric_)nd G:. 'Z—(}_{npfcg.zxilé



A Subsidiary of James M. Montyomery, Consultinpg Enginecrs, ‘Inc,,

555 East Walnut Street, Pasadena, California 91101
" Telephone: (213) 796-9141 or (213)681-4255

REPORT OF
WATER ANALYSIS

il T

City of Newport Beach

Zlient:

| . . - 1 .
Description and amount of sample:

1 gal muddy liquid. - -

"Lab No. 74-221
Job No. 40. 0550

! Big Canyon Piezometer H-29

— .
Date sarmple taken:

Samplcd by:

Karl Wiebe

lDa.tc receiveds 10/24/ 74 . Sample analyzéd by:’ R. Z, .
~Date of analysis: 10/27-11/8/74 . : ) . Report No.: '
[ Cations mg/l meq/1 Anions. mg/l megq/l
Ammonium Bicarbopate . 390.4 6.40
Calcium 62,0 3.10 Borate {as B) i
Magneﬂium 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
=1 Hydroxide . o
j’ e ’ Nitrate £0,22 0. 00
Nitrite .
‘ Orthophosaphate . e
" ' Sulfate 752.0 15. 66
- Total Cations | 626, 5 30.01 Total Anions 1461.°6 36,72
Acidity [as CaCOB! Tead (PhY .. . -Strontium {Sr}
TAlkalinity Manypanese {Mn) Sulfide (S)
Hydroxide Mercury (Hg) Sulfite {SO3)
Carbonate : Motisture in sludge Surfactants
Bicarbonate 320.0 “Oruanic nitrogen Sulfur diexide (SOZJ

Lot

‘Arsenic {As])

Barium (Ba}

Biochemical Oxypen Demand
» « (BOD3)

Cadmium {Cd}

Carbon Dioxide {(CO2)

Chemical Oxygen demand {COD)
+-Chlorine Demand

Chlorine Residual ’
‘Chromium, hexavalent [Crvl}
Chromium, total (Cr}

" ‘Color {units) ' _ 12

Copper (Cu)

Cyanide (CN)

Dissolved oxygen (DO}

’ -Spccific coenductance (EC}
Hardness, total

2850
410, 0

gl n (FC‘

-

Remarks: ‘ .

? All valtucs in mp/] unlesas ctherwise noted.

S B |

Oil and Grease

Threshold odor No.

pH (units) 7.70

Turbidity (1. U.)

Phenols

Zine {Zn)

Phosphorus, total (P)
Residue
Total solids (TS}

Total suspended solids {TSS)

Total dissolved solids (TDS)

1893

Total fixed solids (TFS)

Total volatile solids (TVS)

Fixed dissolved solids (FDS)

Fixed suspended solids (F55)

Volatile dissoclved solids {VDS)
Volatile suspended solids {VSS)

Settleable solids { )

Selenium {Se)

Silica (Si0,} 37.0

Silver {Ag) -

Submitted byi = |

' ,;_;_"R:lyr‘nOna G. Zehnplfennig



A Subsidiary of James M. Montpomery, Consulting Enpineers, Inc.,
555 East Walnut Strect, Pasadena, California 91101
Telephone; (213) 796-9141 or {213)681-4255

REPORT OF
P WATER ANALYSIS

75-101

- ' - P Lab No.

City of Newpért Beach Job Na.

Zlient:

40.0550

—

Description and amount of sample:

1 1 turbid liquid with se diment

‘_] Big Canyon H-29
r—‘{D;w: sample taken: _ 8/8/75 Sampled by: R. Phraner
Date received: 8/11/75 Sample analyzed by: _R. Z, . L L
T"Date of analyais: 8/11-14/75 Report No.: )
J Cations meg/l megq/1 Anions mg/l meq/l
r-‘! Ammonium i Bi_carbo‘natc ' 399! 2
1 Caleium Borate {23 B} '
. Magnestum Carbonate
: Potasgsium Chloride 840.9
B Sodium Fluoride "
™ _ B} Hyc’;roxidé
; J | ' I Nitrate S 1049
e Nitrite i
. Orthophosphate *
- ) Sulfate 580.0
f} Total Cations Total Anions

Lead {FPbl

yAcidity (as CaCOy}

IAlkalinity
A Hydroxide
Carbonate
— Bicarbonate 327.2

{ZArseniC {As])

iBarium (Ba)

Biochemical Oxypen Demand
1 (BODs3)

}Cadmivm (Cd)

‘Carbon Dicxide {(COz)

Chemical Oxygen Demand (CODI
“IChlorine Demand

Chlorine Residual

“Chromium, hexavalent (Crvl}

, ,Chromium, total (Crl

‘Color (units) .

_Copper (Cu)

Cyanide ICN}

- «MDissolved oxygen (DO)

Specific conductance (EC)_ 4130

lardness, total
gj v (Fed

Remarks: .

Manganese (Mn)

Mercury (Hg}

Moisture in sludge

Oryuanic nitrogen

01l and Grease

pH {units)

Phenols

Phosphorus‘, total (P)

Residue
Total solids (TS)

Strontium (Sr)
Sulfide (S}

Sulfite {S03)
Surfactants _
Sulfur diexide (502)
Threshold odor No.
Turbidity {J. U.)
Zinc (Zn)

Total suspended solids (TSS)

Total dissolved solids {TDS)

Total fixed solids {TFS)

Total volatile solids {(TVS)

Fixed dissolved sclids {FDS)

Fixed suspended solids (F55)

Volatile dissclved solids (VDS)

Volatile suspended scolids (VSS)

Settleable solids { )

Selenium (Se)

Silica (SEOZI

Silver (Ag}

¢ All values in mp/fl unless otherwise noled. Submitted Ly

R oy Y, Wit "41'{ _'_ﬁ

Rgfymond G }.chnpfi-.‘-n_/)ip_



555 East Walnutl Street, Pasxadena, California 1101 :
Teclephone: {213) 79A-Qt41 or {213)0BY-4255% ‘ "

.

¢ : - . REPORT OF

i - WATER ANALYSIS

f...v — : , - . - - - Lab Ne, 14-223

k1o at:  City of Newport Beach . . . Job No. 40.0550

cscrlphon and amount of samph:- = T ; T . .
!D Big Canyon Piezometer H—’3O ) ’ : )
lD ate sample taken: 10/29/74 . : . Sampled by: Karl Wiebe )

=3 ¥ . c ' . N

1:: received: 10/31 /74 ' . . Sample analyzed by: R.Z. &.1. Lec

'Da'lc of analysis: _ 11/1-8/74 . - - . Report No.: '

r""“l - - -

J - Cations - mgl/l . meg/l ‘1 Anions mg/l meq/l
Ammonium ] : . Bicarbonate 317.2 5.2
r_l‘i Calcium 264. O 13. 17 Borate t;s B) .
Magnesivm | ‘ 270- 0 ’ 22.21 Carbonate

- Potassivm 6.7 0.17 Chloride 1936 '54. 61

1 ’ Sodium 7 820 B 35.- 67 ' Fluoride | : 0.72 0., 04
. ‘ Hydroxide

el . . - '

Nitrate 22,2 0. 36
! ) Nitrite .

é\‘(—- - Orthophosphate

‘% e R Sulfate_ i 880.0 18,33

) . Total Calions ) . - 71,22 Total Anions . - T8.54.
; - s ett Ement 1 . - >
Acidity [as CaCO3) Lcad (PB) . “Strontium {Sr)
Aralinity . Manpanese {(Mn} ‘ 7 Sulfide {5)

! H)-droxidc . Mcrcur}_' (Hg) Sulfite (503’
Carbonate _ . Meisture in sludge . _ Surfactants
Bicarbonate - 260--0.',- : Organic nitrogen : Sulfur diexide (SOZ) .

2 senic [As) - - Oil and Grease - ) Threshold odor No.
it rium {Ba) ) pH {units) -, Turbidity {J. U. )
biochemical Oxygen Demand Phenols : Zine {Zn)

(BOD } ) Phosphorus, total (F)
( Amiuvm (Cd) : Residue .
rbon Dioxide {(CO2) " Total solids (TS) )

(‘h:mncal Oxyuen Demand (CODY . Total suspended solids [(TSS)

cmormc Demand . Total dissolved solids (TDS) 4613
lorine Nesidual . " Total fixed solids (TFS)
.romium, hexavalent (CrVI) Total volatile solids (TVS)

Cnron'n any, total {Cr) ) Fixed dissolved solids [ FDS).

C lor {units) . 7T - 7 Fixed suspended solids (FSS)

l ppcr (Cu} Velatile dissolved solids (VDS) 4

Cyanide (CN) Volatile suspendecd solids {VSS5)

Dissolved oxygen (DO} Sertleable solids { )
¢ Lcific conductance (EC}H, E)}_SO Sclcmum {Se) -

l! rdncss, tolal ) _' 1770 Silica (S:Oz} -..35 -

@ Teld : ) - Silver {Ag) -

il markaz °- ’ : )

) -
. -

l V1 valucs in mpfl unlcss otherwisc noled. - - ’ ) Submitted byi

i Rlyrnond G. 7chnpfcnn81

. .
ey o o~



A Subaidiary of James M. Montgomery, Conaulting Engincers, Inc.,

555 East Walnut Street,
Telephone:r (213) 796-914% or (213) 681-4255

Pasadena,

REPORT OF

Catifornta 91101

" Remarks: «

2 All values in m;:']l unless otherwise ﬁotcd.

[ NP

1. % WATER ANALYSIS .
i ' .~ Job No. _40-0550
Client: City of Newpaort Reach S
'Description and amount of sample: 11 tarbid liguid with sediment
~ Big Canyon H-30 ' i
B e T M ' . )
' Date sample taken: 8/8/75 Sampled by: R. Phraner
! Dale received: 8/11/75 Sample analyzed by: R. Z., 1. L.
t - Date of analysis: 8/11" 14/75 Report No.: -
Cations mg/l megq/1 Anions mg/l meq/1
_'_7 Armmonium Bicarbonate 325.3
- : Calcium Borate {as B) '
Magnesium Carbonate
= .
1 Potassium Chloride 1592
. Sedium Fluoride
™ Hydroxide
| - Nitrate 33.4
-~ Nitrite
Orthophosphate .
- Sulfate 1020
r_] Total Cations Total Anions
—E -
. Acidity {as CalO3) Lead {Pbi Strontium {5t}
i Alkalinity Manganese {Mn) Sulfide (5)
i Hydroxide Mercury (Hg) Sulfite (503)
Carbonate - Moisture in sludge Surfactants
1 Bicarbonate .266.6 Oryanic nitrogen Sulfur diexide (SOjp)
t Arsenic (As) ©il and Grease Threshold odor No.
. Barium (Bal pH {units) Turbidity (J. U.}
Biochemical Oxypren Demand Phenols : Zinc (Zn) —
= (BOD3) Phosphorus, total (P} '
- Cadmium {Cd) _ Residue
* Cathon Dioxide (COz} Total solids {TS)
Chemical Oxygen Demand (COD) Total suspended solids [(TSS)
" Chlorine Demand Total dissolved solids (T DS)
7 Chlorine Residual . Total fixed sclids (T FS)
" Chromium, hexavalent (CrY¥l) Total volatile solids (TVS)
. Chromium, ftotal {Cr} - Fixed dissolved solids (FD5)
Color {units} Fixed suspended solids {FS5}
_ Cupper {Cul Volatile dissolved solids (VDS)
Cyanide (CN) Volatile suspended solids (V5S)
Dissolved oxypen (DO) Settleable solids ( ) .
" Specific conductance {EC)__ 5770 Selenium (Se)}
_Yardness, total ) Silica (SiOZ)
( sn (Fe} Silver {Ag)




3

_ Client:

=

."\

A Subsidiary of James M. Montgomery, Consultinp Tnyincers
558% East Walnut Street,
Telephone:

City of Newport Beach

. Inc,,
Pasadena, California 91101
(213) 796-9141 or (213)681-4255 -~

REPORT OF
WATER ANALYSIS

74-222

: R . ' Lab No.

sob No. _40.0550

Description and amount of sample:

_ Big Canvon Piezometer H—3_l

lrgal muddy liqui&; oo

) 10/25/74/1108

.Date s amp!c taken:

Samplcd. by: Karl Wiebe

* All values in mp/!} unless otherwise noted.

-y

"Dale received: R - Sample analyzed by: R.Z.
r— Date of analysis: 10/27- 11/8/74 ) Report No.:
1 :
- Cations mgll meq/l Anions mg/l meq/l _I
rﬁi Arnmeonium . Bicarbonate 327.0 5. 36
1 Calcium 124. 0 6. 19 Borate (as B)
Magnesium . 117.0 9. 62 Carbonate
r— ' .
‘: Potassiufm 7 6 Q' 19. Chloride 545.1 15. 38
: Sodium 480.0 20. 88 Fluoride 0. 66 0. 03
r - Hydroxide
| - Nitrate 7.53 0.12
- Nitrite . i
N 1.
Orthophosphate .
S Sulfate 680. 0 14,16
"} Total Cations 728.6 36. 88 Total Anions 1393.5 35.05
Acidity [as CaCO3! — Lead {Ph) Strontium {5rj
™ Alkalinity Manpanese (Mn) Sulfide (S}

A Hydroxide Mercury (Hg) Sulfite (503)
Carbonate Moisture in sludge Surfactants
Bicarbonate - 268, 0 Oryuanic nitrogen Sulfur diexide (503}

"1 Arsenic (As) Oil and Grease — Threshold odor No.

 Barium (Ba) pH ({units) 7. 90 Turbidity {J. U.)

Biochemical Oxygen Demand Phenols Co Zinc (Zn) o
- (BODs} Phosphorus, total (P)
: Cadmium {Cd) Residue _
! Carbon Dioxide {COZ) Total solids (TS) :
Chemical Oxynen Demand (COD] Total suspended solids (TSS)
r -~ Chlorine Demand Total dissolved solids {TDS) 2198

" Chlorine Residual Total fixed solids (TFS) .

" Chromium, hexavalent (Cr¥i) Total volatile solids {TVS)

Chromium, total (Cr} Fixe(_! dissolved solids (FDS)

Color (units} . 12 Fixed suspended solids {FS55)

Copper (Cu) Velatile dissolved scolids {VDS)

Cyanide [CN) Volatile suspended solids {VSS)

Dissolved oxygen (DO} Settlcable solids { )

Specific conductance (EC) 3130 Selenium (Se)

Hardness, total 605.0 Silica (SiO,) 39,8
( ~n {Fel ~Silver {Ag)

Remarks: 4 -

Submitted by:

Raymond G. Zehnplennig



Carbon Dioxide (COz}

Chemical Oxyuen Demand (COD)

, .Chlorine Demand

Chlorine Residual
. Chromium, hexavalent {Cr
Chromiam, total (Cr)

Residue
* Total solids (TS}

A Subsidiary of James M. Montgomery, Consulting Engincers, Inc,,
555 East Walnul Strect, Pasadena, California 9110}
& Telephone: {Z13) 796-9141 or {213)681-4255
REPORT OF
WATER ANALYSIS
N : )
~& . Lab No. 74-226
: 1 ort Beach Job No. 40,0550
Client: City of Newp
""Description and amount of samples 1 pal muddy liguid. ) T
= Big Canyon Piezometer H-32 : :
" ‘Date sample taken: 1 1/ 1/?4 Sampled by: Karl Wiebe
Date received: 11/1/74 . Sample analyzed by: R.Z. '
..Date of analysis: 11/1-8/74 Report No.:
i .
N Cations mg/l meq/l Anions mg/l meg/l
— : Ammonium : Bicarbonate - 290, 3 4,76
A Calcium 101.0 5. 04 Borate (as B}
Magnesium 130.7 170- 75 Ca.rbonat-e
~ Potassium 6.4 0.16 Chloride 797.5 22,50
Sodium - 5?'0-_0 ‘2'2- 62 Fluoride 0. 95 0. 05
. ’ . Hydroxide ]
. Nitrate 3. 3_2 0. 05
] Nitrite N
, . ‘ .
Orthophosphate *
Sulfate 450.0 "9.37
ro : Total Cations 38.57 Total Anions 36.73
Acidity (as CaCO3) Lead (Pb) . - Strontium (Sr)
' T Alkaliniey Manyganese (Mn) Suifide (S}

' Hydroxide Mercury (Hg) Sulfite (SO3)
Carbonate Molsture in sludge Surfactants
Bicarbonate - 238.4 Orypanic nitrogen Sulfur dicxide {SO;)

Arsenic {As) Cil and Grease Threshold odor No.
Barium {Ba) pH [units) 7. 80 Turbidity (J. U, )

" Biochernical Oxygen Demand Phenols Zinc {Zn)

. (BODs} . Phosphorus, total (P)

‘Cadmium {Cd} -

" Total suspended solids (TSS)

Total dissolved solids {TDS)

2121

Total fixed solids (T FS)

Total volatile solids (T VS)

Fixed dissolved solids {(FDS)

‘Color (units) ' T Fixed suspended solids (FSS)
Copper {Cu) Volatile dissolved seolids (VDS)
Cyanide (CN) Volatile suspended solids (VSS)
Disseolved oxygen (DO) Settleable solids { )
Specilic conductance (EC) 1 Selenium (Se)

Hardness, total 790, 0 Silica (Si0,) 35.5

v ]
é,l n (Fc..

Remarks: .

Silver (Ag)

¢ All valucs ia mg/] unless oltherwise noted. Submitted by:

Raymond G, Zehnpfennig

(Y TN - L2 SUHPS S g SRR S )




A Subsidiary of Yames M. Montgomery, Consulting Engincers. Ine.,
555 FEast Walnut Street, Pasadena, California 91101

Telephone: (213) 796-9141 or {213)681-4255

™

REPORT OF
WATER ANALYSIS

o

74-224

[—'“.

: Arsenic {As)
 Barium (Bal .
Biochemiczl Oxyren Dermand
: {BOD3)
- Cadmium {C2}
- Carbon Dicxide (COp)
Chemical Cxvzen Demand (COD)
" Chlerine Demnand ’
Chlorine Residuaal
" Chromium, Sexavalent “r
‘ Chromiun:, 1otal {Cr}

\’])

Color {unitst . i
Cuopper (C'_‘l‘ :
Cyanide ICX)

. Dissolved cxvpen {DO)
Specific confuctance (ECI 1330
Hardness, tolal 350.0

q (Fel
S

‘ Rc’_marks:

® All values in mg/) unless otherwite noted.

-]

- r .~ ’ Lab No.
Clients City of Newport Beach Job No. 40-“0550
. ‘:Dcscriptio: and amour:t. of sample: . 1 gal muddy liquid. T N - - ~
h Big Canyon. Bore 33 - ' _
ate samole ta’k;n: 10/29/74 Sarnpled by: Karl Wiebe
“ bate rc“’h_td; 10/31/74 . - Sample analyzed by:
- Date of azalysis: 11/1-8/74 . Report No.:
!
’ Cations mg/l meg/l Anions mgll. meqgl/l
Ammoni.imn Bicarbonate 195, 2 3.20
J Czalcium 64.0 3.19 Borate (25 B) 7 '
Magnesium . 48, 4. 00 Carbonate
‘ | Potassiom . 0. 06 Chloride - ] 53.1 . 1. 50
J Sodium 170.0 7.40 Fluoride . 0. 87 0.05
. Hydroxide o
) ) - Nitrate 1. 77 0.03
N N";tritc . ‘
Crthophosphate’ . )
: ‘ Sulfate 360. 0 '7.50
: Total Caticns 14. 65 Total Anions 12.28
. Acidiwy {as C3C03} Lead {Pb} .Siroi}iium {51}
. Alkalinity Manyanese (Mn) Sulfide (S}
© HydroxiZe Mercury {Hg) Sulfite (SO3)
Carboraze Moisture in sludge Surfactants
-~ Bicarbo=ate . 160.0 Oruaxnic nitrogen Sulfur diexide (SO;)

Oil and Grease

Threshold odor No.

pH (units) 7,80

Turbidity (J. U. )

Phenols

Phosphorus, total (P)

Zinc (Zn)

Residue
Total solids {TS)

" Total suspended solids (TSS)

Total dissolved solids (T DS)

Total fixed solids {TFS)

904

Total volatile solids {TVS) -

Fixed dissolved solids (FDS)

Fixed suspended solids {FS5}

Volatile dissolved solids (VDS)

+

Volatile suspencded solids {VSS}

Settleable solids { )

Selenium (Se)

Silica (SiO,) 3Z2.5

Silver (Ag)

Submitted by:

Raymond G. Zchnpfennig



1o A Sublidiary- of Yames M. Montpomery, Consulting Enpineers, Ine.,
555 East Walnul Street, Pasadena, California 91101

¥ Telephone: {213) 796-914% or (213} 681-4255
— - _ REPORT OF
: . . WATER ANALYSIS
) | | - : 74-217
, ) . ‘ . . — .o L.ab No.

Job No. 40.0550

/]_ Clicnt:‘ City of Newport Beach -

1 gal muddy liquid”~ -

{jDeacriplion and amount of sample:
i Big Canyon Piezometer H-34

. - _
| (—]Datc sample takc‘n: 10/22/ 1515 ' - - Sampled by: Karl Wiebe
! J ‘;Dalc rz.:ccivcd: 10/24/74 . o ' B . Sample analyzed bhy: R.Z. .
Ly 2 11 4 : '
1 _Date of analysis: 10727/ 8/7 . Report No.:
T . -
iooud
‘ i Cations mgll megq/l Anions mg/l meq/l
‘ [ Ammonium ) ’ Bicarbonate’ 200.1 3.28
; ' J Calcium 64.0 3. 19 Borate (as B)
: : B Magnesium | 63.2 5.20 Carbonate
o Potassium 2.6 0. 07 Chloride - 287.4 L8
o Sodiurmn 212.0 9.22 - | Fluoride . ©0.42 0.02
= _ , _ | Hydroxide - : B
] - T - Nitrate <0,22 0. 00
- ' ) - Nitrite . '
Orthophosphate . ‘
o Sulfate 376.0 : 7.83
. : - Total Cations 341.8 17. 68 Total Anions 761.9 19.24
| Acidi(;- tas CaCO;) Lead (PhY | : .Strcntium {(Sr} )
L T Alkalinity Manganese (Mn) Sulfide {S)
S _] Hydroxide Mercury (Hg) Sulfite (503}
: ‘Carbonate Moisture in sludge ' : Surfactants
Bicarbonale . 164.0 Oryanic nitrogen ' Sulfur diexide (503)
' T Arsenic (As) Oil and Grease ~ Threshold odor No.
. Barium {Ba) . ; pH [units) 7.70 Turbidity (J. U.)
Biochemical Oxygren Demand Phenols ’ . ~ Zinc {Zn)
. {(BODs) ) Phosphorus, total (P}
Cadmium (Cd} Residue
.iCarhban Dioxide (CQ;) ot Total solids (TS) -
Chemical Oxyzen IJema_nd (COD) Total suspended solids (TSS)
i ‘Chlorine Demand Total dissolved solids (TDS) 1106
Chlorine Residual ‘ Total fixed solids (T FS}
—Chromium, hexavalen_t fCrvll Total volatile solids (TVS)
Chromium, total {Crl ’ Fixed dissolved solids (FDS)
i ‘Color (units} .U Fixed suspended solids (FSS)
Coupper (Cul Volatile dissolved solids {(VDS)
“Cyanide ICN) - Volatile suspended solids {V55}
Dissolved oxygen {DO) Settleable solids { )
" ‘Specific conductance {ECY_ 1660 . Selenium (Se)
‘Hardness, total 420.0 Silica {SiO,) ' 31.5
( ﬂ.{n {Fek . Silver (Ap)
‘Remarks: .
fo
2 Al values in mg/t unlecas otherwise noted, . Submitted by:
- Raymond G. Zehnpfenanig
[ IR ] * e e s .



A Subsidiary of James M. Montpomery, Consultinpg Enpineera, Ine.,

55% East Walnut Strect,

Pasadena,

California 91101

Telephone: [213) 796-914Y or {213)6B81-4255
. REPORT OF

WATER

ANALYSIS

Client:

" Descripiza and amoust of sample:

City of Newport Beach

4 ] water Wui.th sediment’

75-094
40.0550

Lab No.
Job No.

; Big Canvon H-35

_’r_“DAtc sam»le taken: 8/8/75

) Sampled by:

R. Phraner

‘Date received: 8/11/75 Sample analyzedby: R, 7. T, ¥T.
Date of a=alysis: 8/11- 14/75 Report No.:
1
! Catio=s mglt meg/l Anions mg/l meg/1
— Ammozniaom Bicarbonate - 288.3 4,72
i
) : Calcium 240.0 11,98 Borate {as B) ’
Mapgnesium 180.0 14. 80 Carbonate
rj Potassium 1_5- 0 0. 38 Chloride 970. 2 27.37
: ’ Sodium 600.0 26. 10 Fluoride 0.71 0.04
- i ' Hydroxide .
B - Nitrate 6. 87 0.11
Nitrite .
‘,A . .
Orthepheosphate - )
‘ Sulfate 1000. 0 20. 82
1 Total Cations | 1035.0 53, 26 Total Anions 2119.0 53,06
4 -
Iead (PRY . Strontivm (S} .
™ Alkalininye Manganese {Mn) Sulfide (S}
H Hydrox:ide Mercury (Hg) Sulfite {503}
! Carbonate Moisture in siudge Surfactants
7 Bicarhonate -236,3 Oruyanic nitrogen Sulfur diexide (SO;)
" Arsenic (2s) ) " Oil and Grease Thresheld odor No.
‘Barium (3x) pH {units) 7. 65 Turbidity {J. U. ) 0. 25
Biochemicz] Oxypen Demand Phenols Zinc {Zn) :
- (BODs31Y Phosphorus, total (P}
Cadmium <C4d) Residue
‘Carbon D:zxide {(CO3) "Total solids {TS)
Chemical Oxypen Demand {(COD) " Total suspended solids {TS5)
~-Chlorire Demand Total dissolved solids (TDS) 3094
Chlorine Tesidual Tota) fixed solids (TFS)
Chromiur, hexavalent Cr¥1l) Total volatile solids (TVS)
Chromiuny, total (Cr) Fixed dissolved solids (FDS)
t “Color (units} . 4 Fixed suspended solids (F55})
Copper 10T} Volatile dissolved solids (VDS5)
‘Cyanide {CXN} Volatile suspended solids (VS5)
Dissolved oxypen {DO} Settlcable solids | )
‘Specific conductance [EC) 4180 Selenium (Se)
Hardness, total 1340 Silica (SiOZI

( a (Fel

7
Remarks:

not be determined.

¢ All values in mp/l unless otherwise noted.

LA mi—~3

Silver {Ag)

Because sample required filtration, iron and manganese could

Submittcd'bh/ n«t-f-lhﬁwp :?/Q A

mond Oyftehneffhis
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A Subsidiary of James M. Montgomery, Consulting Engincers, Inc.,
555 Eaat Walnut Street, Pasadena, California 91101

v Telephone: (213) 796-9141 or (213)681-4255

. REPORT OF
- WATER ANALYSIS

Arsenic [As)
" Barium (Bal
‘Biochemical

(BOD3)

Oxygen Demand

Cadmium (Cd)

Carbhon Dioxide {CO21}

Chemical Ox

ysen Demand {COD)

r - Chlorine Demand
Chlorine Residual

Chromium, hexavalent (Cr

Vi

Chromium, total (Crl

' Color {units]}
Copper {Cu)

o 12

Oil and Grease

pH {units)

Phenols

Phosphorus, total (P)

Residue .
- Total solids {TS)

- - - Lab No. 74-218
- : | . 40.0550
Clients City of Newport Beach Job Ne. -

o .cscriptiOn and amount of sample: 1 gal muddy liquid, - -

- Big Canyon Piezometer H-36

B Date sample tak'en: 10/2‘2'7/1330 Sampled by: Karl Wiebe

: Date received: 10/24/?4‘ . - Sample analyzed by: R. Z.
r— Date of analysis: 10/27-11/8/74 Report No.:

J -

Cations mgll meg/l Anions mg/l meq/l

3 | Ammonium Bicarbonate ' 353, 8 5 80

_j Calcium 720.0 35.93 Borate {as B} ‘ ‘

Magnesium | 180.0 14.81 Carbonate

i Potassium - 4.3 0.11 Chloride 1412 39.83

! Sodium 1050 45.68 Y Liioride 0. 62 0. 03
r ' Hydroxide

i S Nitrate - 4, \87 0. 08

Nitrite .

i Orthophosphate K -

+ ' Sulfate 2660 55, 38
" Total Cations 1954. 3 96. 53 Total Anicns 4250, 8 101. 12

l = -

Acidity {as CalO03) Lead {Pb} . - - Strontium {Srij

rﬁ] Alkalinity Manpanese {Mn) Sulfide (S}

: Hydroxide Mercury (Hg) Sulfite {503}

! Carbonate _ Moisture in sludge Surfactants
_ Bicarbonate - 290 Organi¢ nitrogen Sulfur diexide {SOz)

Threshold odor No.
Turbidity- (J. U.)
Zinc {Zn})

Total suspended solids {TS5)

Total dissolved solids (TDS) 6169

Total fixed solids {T FS)

Total volatile solids {TVS)

Fixed dissolved sclids ({FDS)

Fixed suspended solids (¥55)

Volatile dissolved solids {VDS)

Cyanide ICN)

Dissolved oxygen (DO}

Specific conductance {EC)__ 7210
Hardness, total 2540
~an (Fel

Remarka: .

# All values in mp/l unless otherwise noted,

e my—y

Volatile suspended solids {VSS}

Settleable solids {
Selenium (Se)

Silica (SiOZ)

35.5

Silver (Ag)

Submitted by:

Raymond G. Zchnpfennig



[ A Subsidiary of James M. Montpoméry, Consulting Engincers, Inc,,
555 Fast Walnut Street, Pasadena, California §1101
P Telephone: (213) 796-9141 or (213} 681-4255

REPORT OF
WATER ANALYSIS

lﬁ

k : . . LT - o Lab No. | 74-219

. ‘ _ | | | . 40.0550
Clients City of Newport Beach . . Job No

T Description and 2moust of sample: 1 gal muddy liguid. — -

- Big Canyon Piezometer H-37

.r‘Date sarmole taken: 10/22‘/741345 o Sampled by: ' Karl Wiebe
‘Datc received: 10/24/74 - ’ . Samnple analyzed by: R, 7.

_Date of azalysis: 10/27 - 11/_8/74 Report No.: )

i [ Cations - mg/l [ meq/l Anions mg/fl megq/l
;.,__. Arnmoniam 7 Bicarbonate ' 390. 4 : 6. 40
| Calcium 760.0 37.92 Borate (as B) - ‘

Magnesium 329.5 27.10 Carbonate : :
r Potassium 20.0 0.51 Chloride 3804 107. 31
: Sodium 1760 76.56 Fluoride ., - 0. 95 0. 05
- ’ . Hydroxide i .
- litrate - 5.54 0. 09
Nif‘.rite
Orthophosphate - . ’
- Sulfate i 1860 38. 74
. . Total Cations [2869.5 142,09 Total Anions 5861. 8 152,59
Acidity fas CaCOy) Lead (Pb) ___ Strontium (5r)
rAtkalininy : Manpanese (Mn) o Sulfide (S)
Hydroxide Mercury {(Hg} Sulfite (503)
' Carbo=nate Moisture in sludge Surfactants
Bicarbonate - 320.0 - Organic nitrogen . Sulfur diexide (50;)
T Arsenic (as) Oil and Grease : Threshold odor No.
Barivm 13a) pH {units) 7. 70 Turbidity (J. U. )
"Biochemiczl Oxypen Derand Phenols ) Zinc (Zn)
{BODz} Phosphorus, total (P}
f ~admium {Cd) ) Residue )
Carbon Dioxide {COp) * Total solids (TS)
Chemical Oxysen Demand (COD) " Total suspended solids (TSS)
, Chlorire Demand Total dissolved solids {(TDS} 9203
Thlorine Desidual . . Total fixed solids (TFS)
“hromuzm. hexavalentCr¥ i) Total volatile solids (T VS)
Chromizm, total (Cr) Fixed dissolved solids {FD3)
r Color {umits} . 71 Fixed suspended solids {FS55)
Copper 1Cx:) Volatile disselved solids {VIDS)
Zyanide (CXN]} Volatile suspended solids (V5S)
NDissolved oxygen (DO} Settleable solids ( )
! Gpecific conductance {ECH 12300 Selenium {Se) -
{fardness, 1otal . Silica (S5i0,) 37.5
al a {Fel Silver {Ag) B
i temarks: . -
*All values in mgfl unless otherwise noted. ) Submifted by:

Raymond G. Zehnpfennig
samt-y . -
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A Subsidiary of James M. Montpomery, Consulting Enginecrs, Inc.
555 East Walnut Street, Pasadena, California 9110}
Telephone: {213) 796-9141 or (213)681-4255

REPORT OF
N _ WATER ANALYSIS

’ | _ IREASERN . Lab No, . (24-227

'Client:. City of Newport Beach - _ T - Job No. 40, 0550

- Description and amount of sample:

| | gal maddy liquid. .. oo T e
- Big Canyon Piezometer H-39 -

[_T Date sample ta-k;n: 10/31/74 ) - éampled by: Karl Wiebe
" Date received: 11/ 1/74 —_ T ' ) San?plc analyzed by: R.Z. = -
' 11/1-8/74

Date of analysis: . Report No.:

[~ Cations’ meg/l meq/l \I Anions mgll meq/l

(I Ammonium Bicarbonate 331.8 5.44

_I 7 Calcium }.46. 0 7. 29 Borate (as B)
Magnesium © 246. 6. 20,29 ' Carbonate
7 Potassium 3.1 0,08 Chloride : 1809 _ 51.03
- Sodium 1010 - 43. 94’ Fluoride | 0. 94 0. 05
i . a 7 : : Hydroxide ) '
: ' .. - Nitrate . 10.6 0. 17
Nitrite
. ] ‘ Orthophosphate ] .
. : o . f suifate 900.0 18,75
r Total Cations | 1405.7 71.60 Total Anions 2883.1 75.44
' b “Acidity las CaCO3} Lead {Pb) T ' Strontium (Sr)

T Alkalinity Manganese (Mn) Sulfide (S}
Hydroxide Mercury (Hg) - Sulfite (SOj3)
Carbonate : Moisture in sludge - : Surfactants

o Bicarbonate . 272.0 Cryeanic nitrogen : Sulfur dicxide (SOp)

' lArsenic {As} Oil and Grease - - Threshold odor No.

"Barium (Ba) ' : pH (units) 7. 30 T._urbidity (J. o)
Biochemical Oxypen Demand Phenols ’ Zinc (Zn)
|+ -iBOD3) ' Ph05phorusr. total (P)
“Cadmium (Cq) . Residue
:Carbon Dioxide {COz) ) ’ Total solids {TS)
Chemical Oxygen Demand {COD} Total suspended solids (TSS)
{ “Chlorine Demand : Total dissolved solids (TDS) 4068
Chlorine Residual ) - Total fixed solids {TFS)
Chromium, hexavalent (CrY ) Total volatile solids (T VS)
Chromium, total {Cr) Fixed dissolved solids (FDS)
I "Color {units) 6 Fixed suspended solids (FSS)
Copper (Cu) Volatile dissolved sclids {VDS)
Cyanide {CN) Volatile suspended solids {VSS)
Dissolved oxygen {DO) : Settleable solids ( )
! Specific conductance (EC} 6260 Selenium (Se)
: Hardness, total 1160 Silica (Si0,) 44,0
“ % .=n {Fe) - ) Silver (Ag)

Remarks:

| -

# All values in mpg/l'unless otherwise noted. Submitted by:

Raymond G. Zehnpfennip

LS Rt ]



A Subsidiary of James M. Montgomery, Consulting Engincers, Tnc,,
555 Ez2st Walnul Street, Pasadena, California 91101

P Telephone: {213) 796-9141 or {213)LB1-4255

REPORT OF
WATER ANALYSIS

Carbonzte

3313

Bicarbonate

Arsenic {&s])

Barium (Za)

Biochemical Oxycen Demand
(BODs}) ]

~adrmiurm iCd)

Zarhon Dizxide {COp)

Chemical Txyuen DDemand (COD)
Chleorine Demand

“hlorise Tesidual
Thromiuvm, hexavalemtCr
Chromiuns, total (Crid

Vi,

“olor [unizs} .

Zopper (T3

. Zyanide CXN)

Dissolved sxygen (DO

Specific cenductance {ECI
lardness. 1otal

7060

Q-f: - {Fe!}

lemarks: -

~ Lab No, _75-100
} - Job No. _40.0550
Client: City of Newport Beach
" Descriptioa and amouzt of sample: 11 turbid liquid with sediment - B
: Big Canyon H-39
Date sarmole taken: 8/8/75 Sampled by: R. Phraner
Date received: 8/11/175 Sample analyzed by: _ R, 7, , I, L.
,.HDA{C of a=2lysis: 8/11—14/75 Report No.: ‘
B Caticns meg/l meq/l Anicns mg/t meqg/l
— Armmmocinm Bicarbanate 404, 2
| Calcium Borate {as B)
Magnesiom Carbcnate
I Potassiam Chloride 2070
Sodium Fluoride ‘
—— . ) Hydroxide
d ) - ‘. Nitrate 1. 55
Nitrite .
("" ) . Or-r_hop_hosphat: .
h ) Sulfate i 980
- Total Cztions Total Anions '
i
':’—‘.cidhy {as CaCO3) _Lead {PL) Strontium {Sr}
“Alkalinity Manganese {(Mn) Sulfide {S) e
Hydroxide Mercury (Hg) Sulfite {503}

Moisture in sludge

Org¢anic nitrogen

Surfactants
Sulfur diexide (SO;z)

Oil and Grease

Thresheld odor No,

pH [units)

- Turbidity (J. U. )

Phenols

Zinc (Zn)

Phosphorus, total {FP)

Residue
Total solids (TS)

" Total suspended solids {T55)
Total dissolved solids (TDS)

Total {ixed solids (T FS}

Total volatile solids {TVS}

‘Fixed dissolved scolids (FDS)

Fixed suspended solids {FSS5})
Volatile dissolved solids {VD5)
Volatile suspendcd solids (VS5}

Settleable solids }

Selenium (Se)

Silica (SiOZ)

Silver {Ag) b

: o f /
} AlY values in mpe/lunless olherwise noted, ’ : Submitied bY//)f\—‘”f 'ﬁM
ayimond G.(-Z,.t-hnpfc-/ﬁnjp_

D fmy
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A Subsidiary of James M. Montpomery, Consultinpg Enapinecrs, Ine.,
. 555 East Walnut Street, Pasadena, California 91101
Telephone: {213) 794-9141 or f213)}681-4255
. REPORT OF
L-. WATER ANALYSIS
Lab No. ___(5-092
40,0550

Job No.

CIicnt:. City of Newport Beach

4 1 Water with sediment,.

Description and amount of sample:

| Big Canyon 1-40

| Date sample taken: _ 8/8/75 Sampled by: W. Cusineau
: Date received: ___ 8/11/75 Sample analyzed by: R.Z., L. L.
I Date of analysis: ) 8/11- 14/75 Report No.:
I Cations mg/l1 meq/1 Anions mgll meq/1
['* Ammonium Bicarbdnate 182. 4 2.99
: Czleium 06.8 4, 83 Borate {as B) :
Magnesium 89.0 7.32 Carbonate
l | Potassium 3.4 0.09 Chloride 576.5 16.01
- Sodium 340.0 14. 79 Fluoride 0. 69 0.04
| ] | Hydroxide )
L - Nitrate 3.32 0.05
V‘-L ; ' lNitrite. R
, Orthophosphate °
- ) Sulfate 400.0 8.33
i{ Total Cations 529.2 27.03 Total Anions 1060. 9 27.42

Strontium (Sf)

Acidity {as CaCO;y) Lead {Pbl

I Alkalinity Manganese (Mn) Sullide (S)
; Hydroxide Mercury (Hg) Sulfite (SO3) B
Carbonate Moisture in sludge Surfactants

. Bicarlbonate
Arsenic {As)

Oruanic nitrogen
Cil and Grease

Sulfur dicxide (503}
Threshold odor No.

f£9.5

7. 40

| Bariumn (Ba) pH (units) Turbidity (J.U.} 0. 85
Biochemical Oxygen Demand Phenols Zinc {Zn) ’

. {BGD3) Phospherus, total (P)
Cadmium (Cd} Residue

- Carhon Dicxide {(COz)
Chemical Oxyuen Demand (COD}
Chlorine Demand Total dissolved solids (TDSY 1673
Chlorine Residual ) Total fixed soligs (TFS)
hexavalent (Cl"“) - Total velatile solids (TVS)
total {Cr} Fixed dissclved solids {FDS}

Total solids {TS)
Total suspended sclids (TSS)

- Chromium,

Chromium,

Jardness,

Color (units) . 4

Copper (Cul

Cyanide {CN]

Dissolved oxygen (DO}

2640
608

Specific conductance (EC}
total

n {Fe)

Remarks:

be determined,

= All values in mgljl unlecs otherwise noted,

Fixed suspended solids {F55)

Volatile dissclved solids {VDS)

Volatile suspended solids (VSS)

Settleable sotids | }

Selenium (8¢}

Silica {SiOZ}

Silver {Ag)

Because sample required filty atlon, iron and manganese could not

Submitted ﬁq

Faymond &7 Zeh plfnnip



MONTGOMERY RESEARCH INC,

A Subsidiary of James M, Montpomery, Cunsulting Enginecrs, Inc,,
555 Eant Walnut Street, Pasadena, California 91101
Telephone: (213) 796-9141 or {213)681-4255

REPORT OF

4 WATER ANALYSIS
_ — : Lab No. 75 0093
- - ) o lob No. 40,0550
© Client: City of Newport Beach :
b
“lescription and amount of sample: Very tnrhid with. ':'i]‘l‘}r_m;quri;.\] ]_gal]bn
Boring # 1-41 Depth 33. 8 '
" : ' ’ .
| Jate sample taken: 8/7/75 ~ Sampled by: W. Coosinoux
i- .
Date receiveds 8/19 i ' Sample analyzed by: L. L.
E"_)atc of analysis:t 8/19-22/175 ‘ Report No.:
i
1
Cations mg/t meq/l Anions _ ‘ mg/l meq/1
!{ Ammonium - Bicarbonate 225 ' 3.68
‘ 7 Calcium - 130 . 6. 49 Borate {a3s B}
- 'Magncsium 116 9. 54 Carbonu_e
; r ' Potassium . 10. 8 0.28 Chlorids 568 16,02
\ Sodium 330 14.36 Fluoride . 0. 92 . 05
i ' Hydroxide . - ’
. . Nitrate ’ 7.4 .12
Nitrite .
Orthophésphatc -
Sulfate ' 500 10. 42
Total Cations 30,67 Total Anions . 30.29
, Acidity {as CaCO3) lead (Pb} Strontium {Sr) )
Jdxalinivy Manpanese (Mn} Sulfide {S)
Hydroxide - Mercury (Hg) Sulfite (SO3)
Carbonate : Moisture in sludge - Surfactants
: Bicarbonate . . 184 Oruanic nitregen, ) Sulfur dicexide {50;)
{ irsenic {As) Oil and Grease . Threshold odor No.
{ Jarium {Ba) : pH {units) Turbidity (J. U.)
Biochemical Oxypen Demand Phenols Zinc {Zn)
! (BOD3) Phosphorus, total {P)
j ‘admium {Cd) Residue
* Carbon Dioxide (COp) Total solids (TS)
Chermnical Oxygen Demand (COD] Total suspended solida {TSS)
[ ‘hlorine Demand Total dissclved solids (TDS} 1898
| Thlorine Desidual ‘ Total fixed solids {TFS)
" Chromium. hexavalent (CrVI] Total volatile solids (TVS)
Chromium, total (Cr) Fixed dissolved solidg (FDS)
{ ‘olor {units) . 7 Fixed suspended solids {F55)
| lwepper 1Cu) Volatile dissolved salids (VDS)
Cyanide 1CXN) . Volatile suspended solids {VSS}
, Dissolv red oxygen {DO) ' Settleable solids { )
pecific conductance {EC} § ! Selenium (Se)
lardness, total Silica (SiOz)
- n (Fel Silver {Ag)
e ATks: . -
* A1l values in mp/l unless olherwise noted, ) Submitted by

Raymond G, Zchnpf(‘nnig]

[P



A Subsidiary of James M. Montgomery, Consulting Enginecrs, Ine,,
555 Eaat Walnut Street, Pasadena, California 91101
Telephone: (213) 796-9141 or (213} 681-4255

REPORT OF
WATER ANALYSIS : .

Q'; | : ) ' . Lab No, 75-098
o ' Job No. 40.0550

. at:

City of Newport Beach

11 turbid liquid with sediment

" Description and amount of sample:

Big Canyon Sl.-1

éron {Fel

i
i
}
H
i

© Date samnple taken: 8/8/75 Sampled by: R, Phraner
Date receivcé: 8/11/75 Sample analyzed by: R.Z., L.L.
Date of analysis: 8/11- 14/75 . Report No.:
. - Cations mg/1 meq/l Anions mg/l meg/l
' Ammonium Bicarbonate 239.0
Calcium Borate (‘as B)
Magnesium Carbonate
Potassium Chloride 224.0
Sodium Fluoride
Hydroxide
) Nitrate 5.98
Nitrite .
€\ Orthophosphate . -
) Sulfate 412.0
Total Cations Total Anions

Acidity {as CaCOj3)
Alkalinity
Hy<droxide

Carbonate

. 195.9

Bicarbonate

Arsenic (As)

Jarium (Ba)

Bicchemical Oxygen Demand
{(BOD3)

Zadmium (Cd)

Tarbon Dioxide (COZ]

Chemical Oxygen Demand {(COD)
Chlorine Demand

Thlorine Residual
“hromiuvm, hexa\'a]eqt {Cr
Cihromiam, total (Cr)

VI

Color {units]) .

Zopper (Cu)

Zyanide (CN)

Nissolved oxygen (DC)

Specific conductance (EC} 1690
{ardness, total

T arke: .

* All values in mp/l unlees otherwise noted,

HHu)—]

Lead {Pb) ~

Strontium (Sr)

Manypanese (Mn)

Sulfide (5)

Mercury (Hg)

Sulfite ($O3)

Motsture in sludge

Surfactants

Orpanic nitrogen

Sulfur dicxide (S0;)

Oil and Grease

Threshold odor No.

PH (units)

Turbidity (J. U. )

Phenols

Zinc {Zn) "

Phosphorus, total (P) __
Residue
Total solids {TS)

Total suspended solids (TSS)

Total dissolved solids (TDS)

Total fixed solids (TFS)

Total volatile solids (TVS)

Fixed dissolved solids {FDS)

Fixed suspended solids {FS5}

Volatile dissolved solids {(VDS)

Volatile suspended solids {VSS)

Settleable solids ( )

Seleniurn (Se)

Silica (SiOzi

Silver (Ap)

4
Submitled by}gg_-fm(,%{ //1—7

yymond 9, 7¢hn cﬂ’mg
Chisf- f‘“h.—m-nnv
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A Subsidiary of James M. Montpomery, Consulling Engineers, Inc.
555 Fast Walnut Street, Pasadena, California 91101
Telephone: {213} 796-9141 or (213)681-4255

REPORT OF
WATER ANALYSIS

:

Lab No. 73-340
Job No. 40.54

Client:

City of Newport Beach

1 gal turbid liquid

Description and amount of sample:

Slope Indicator No. 1 (East)
Date sample take'n: Sampléd by: K. Wiebe
" - Date received: 12/14/73 : Sample analyzed by: Re Z., K. M,
Date of analysis: 12/ 14-20/73 - Report Ne.: 1
Cations mg/l meq/1 Anions mg/l meg/1
' Ammonium Bicarbonate 246, 4 4. 04
: Calcium 37.6 1. 88 Borate {as B)
Magne-sium 31.1 2. 56 Carbonate .
Potassium - L3 0. 030 1ioride 169.0 4.77
Sodium 268.0 11. 66| Fiuoride 0.77 0.04
o Hydroxide )
- Nitrate 3. 9 0. 14
Nitrite
/“’Q\ Orthephosphate _
Sulfate 290.0 - 6. 04
Total Cations . 16,12 Total Anicns 15.03
p
Acidity {as CaCO3) Lead (Ph) Strontium {3r)

Alkalinity Manganese {Mn) Sutfide (S)
Hydroxide Mercury [Hg) Sulfite {503}
Carbonate Moisture in sludge Surfactants

ZUZ,

Bicarbonate

U

Arsenic {As)

Cryanic nitrogen

Sulfur diexide {S03z)

il and Grease

Threshold odor No.

Barium (Ba) pH {units) 7. 65 Turbidity (J. U.)
Biochemical Oxypen Demand FPhenols Zinc {(Zn)
(BOD3) FPhosphorus, total {(F)
: Cadmium {C4d) Residue -

- Carhon Dioxide (CO2)

Chemical Oxypen Dermand (COD)
Chiorine Demand

Total solids (TS}

Total suspended sclids (TSS)

Total dissolved solids {(TDS)

Chlorine Residual Total fixed solids (TFS)

" Chromium, hexavalent (Cr‘“_). Total volatile solids (TVS)
Chromium, total (Cr) Fixed dissolved solids (FDS)
Coler {units) Fixed suspended solids {FS55)
Coepper (Cu) Volatile dissolved solids {VDS)

"~ Cyanide (CN) Volatile suspended solids (VSS)
Dissolved oxygen (DO} Settleable solids ( )

: Specific conductance {EC) 1590 Selenium ({Se)
_Hardness, total . Sitica (Si0,)
: € )')n (Fe) ~ Silver {Ag)
~r

L harks: Odor slightly musty

¥ All values in mg/l unless otherwise noted, Submitted b

MA—1
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A Subsidiary of James M. Montpomery, Consulting Engineers, Inc,

v 555 East Walnut Street, Pasadena, California 91101
(213) 796-3141 or (213)6B1-4255

REFPORT OF
WATER ANALYSIS

Telephone:

73-345
40. 54

L.ab No. -

Job No.

Client: City of Newport Beach

1 qt slightly turbld 11qu1d - sulfide odor |

Description and amount of sample:

1oEe jindicator No. ?. Q}Vest)

Date sample ta'ken 12/13/73
12/14/73

12/14-21/73

K. Wiebe
R, Z., K. M,

Sampled by:

‘Date received:

Sample znalyzed by:

" Date of analysis: Report No.:

# All values in mp/l unless otherwise noted.

[ERET |

: Cations mg/1 meq/1 Anions mgfl meg/1
o Ammonium ‘ Bicarbonate 800. 3 12, 90
{ Cazalcium 640. 0 31. 941 Borate {3s B)
‘: . Mapnesivm 899, 0 73.93|! Carbonate
Potassium 7.1 0. 18| chioride 5987 168. 88
Sodium 2880 12'5‘ 27 Fluoride .2. 75 . 0.14
o Hydroxide |
; o - Nitrate 1. <0, 22 0. 00
Co Nitrite
; Orthophosphate
i Sulfate 1920 39.98
— Total Cations 231,32 Total Anions 221. 89
CAcidily (asr CaCO_a} Lead (Pb) Strontium (Sr)} ) -
" Alkalinity Manganese (Mn) Sulfide (S)
; Hydroxide Mercury (Hg) Sulfite {SO3)
Carbonate . Moisture in sludge Surfactants
. Bicarbonate 656. 0 Orpanic nitrogen Sulfur dicxide (SO;}
! Arsenic (As) ~ Oil and Grease Threshold odor No.
: Barium {Ba) pH (units) 7.35 Turbidity (J. U.).
Biachemical Oxygen Demand Phenols . - Zine (Zn)
" {BOD3) Phosphorus, total (P) '
- Cadmium (Cd} Residue
* Carhon Dioxide {CO3) Total solids {TS)
Chemical Oxygen Demand (COD} Total suspended solids (TSS)
" Chlorine Demand Total dissolved solids (TDS)
. Chlorine Residual . Total fixed solids (TFS)
" Chromium, hexavalent(Cr¥h Total volatile solids (TVS)
~ Chremium, total (Cr) Fixed dissolved solids (FDS)
Color (units) Fixed suspended solids (FSS)
~ Copper {Cu) Volatile dissolved solids (VDS)
Cyanide {CN} Volatile suspended solids {VS5)
Dissolved oxygen (DO) Settleable solids { )
Specific conductance (EC) 22080 Selenium (Se)
Hardness, total Silica (SiOZ)
5 )on {Fel Silver (Ag)
marks: Odor - musty
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JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC,
555 East Walnut Street, Pasadena, California 91101
Telephone: (213) 796-9141 or (213) 681-4255

REPORT OF
WATER ANALYSIS

. ‘ LabNo. 770209
Client: City of Newport Beach Job No, 40. 0552

Description and amount of sample: 4 1 clear water

Fastwall drain - Big Canyon Reservoir

Date sample taken:  5/3/77 Sampled by: Ralph Phraner
’ Date received: 5/6/77 Sample analyzed by: Lv- Zehnpfennig
Date of analysis: 5/9 - 12/77 Report No.:
Cations mg/fl meq/] Anions mg/fl meq/!
[ : Ammonium Bicarbonate: 168. 8
Calcium Borate {as B)
Magnesium Carbonate
- Potassium Chloride 120. 0
: Sodium Fluoride
‘ Hydroxide
I " Nitrate(as N) 0.05
Nitrite (as N)
O-phosphate (as P) -
r ' Sutfate 260.0
Total Cations Total Anions
]
| Acidity (as CaCO3) Lead (Pb) Strontium (Sr)
‘ Alkalinity L Mzanganese {(Mn) Sulfide (S)
: [ i Hydroxide _ Mercury (Hg) Sulfite (SO 3)
j Carbonate Moisture in sludge Surfactants
Bicarbonate 138.4 Organic nitrogen Sulfur dioxide (505)
Arsenic {As) Qil and Grease Threshold odor No.
Barium (Ba) pH (units) o ‘Turbidity (J.U.)
Biochemical Oxygen Demand . Phenols : Zinc (Zn)
(BOD ) ‘ Phosphorus, total (P} )
|~ Cadmium (Cd) Residue
I Carbon Dioxide (CO5) Total solids (TS)
Chemical Oxygen Demand (COD) Total suspended solids (TSS)
Chlorine Demand ) Total dissolved solids (TDS)
i Chloride Residual Total fixed solids (TFS)
| Chromium, hexavalent (Cer) Total valatile solids (TVS)
Chromjum, total (Cr) Fixed dissolved solids (FDS)
. Color (units) Fixed suspended solids (F§5)
| Copper (Cu} Volatile dissolved solids (VDS)
ii Cyanide (CN) _ Volatile suspended solids (VSS)
Dissolved oxygen (DO) o Settleable solids ()
Specific conductance (EC}) 1140 Selenium (Se)
[ Hardness, total Silica (§i04)
Iren (Fe) Silver (Ag)
I,
J © .emarks:

*All values in mg/l unless otherwise noted, : Submitted Iy

FN.aR ) : Chinf Chemict



JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.
555 East Walnut Street, Pasadena, California 91101
Telephone: {213) 796-9141 or {213) 681-4255

REPORT OF
WATER ANALYSIS

LabNo, 770208
Job No. &0 0552

Client: City of Newport Beach

Description and amount of sample: 41 clear water

Broadmaor Drain - Big Canyon Reservoir

Date sample taken: 5/3/77 Sampled by: Ralph Phraner
: Date received: 5/6/77 Sample analyzed by: R. Zehnpfennig
Date of analysis:  5/9-12/77 Report No.: .
| . Cations mg/l meq/] Anions meg/t meq/]
[ : Ammonium Bicarbonate 348, 8 5.72
| Calcium 395.2 19.72 Borate (as B) ’
Magnesium 469.9 38. 64 Carbonate
! Potassium 20,0 0.51 Chloride 3558 100, 37
| Sodium 1960 85.25 Fluoride 0.71 0. 04
' Hydroxide
| Nitrate(as N) 4.1 0.29
1 . Nitrite (as N} -
O-phosphate (as P)
Sulfate 1660 34,56
! ;
Total Cations 2845, 1 144, 12 Total Anions 5393, 7 140, 98
.
5
' Acidity (as CaCO3) Lead (Pb) Strontium (Sr)
Alkalinity Mangansse (Mn) 0,12 Sulfide (S)
Hydroxide Mercury (Hg) Suifite (SO3)
Carbonate Moisture in sludge Surfactants
Bicarbonate 285.9 QOrganic nitrogen Sulfur dioxide (505}
Arsenic (As) Qil and Grease Thresheld odor No,
Barium (Ba) pH (units} 7.40 Turbidity (J.U.) 1.3
Biochemical Oxygen Demand Phenols Zinc (Zn)
(BODgs) Phosphorus, total (P) :
i Cadmium (Cd) Residue
| Carbon Dioxide (CO45) Tolal solids (TS)
' Chemical Oxygen Demand (COD) Total suspended sotids (TSS)
Chlorine Demand Total dissclved solids (TDS)
Chleride Residual Total fixed solids (TFS)
Chromium, hexavalent (¥l Total volatile solids (TVS)
Chromium, total (Cr) Fixed dissolved solids (FDS)
‘Color (units) 7 Fixed suspended solids (FSS)
Copper (Cu) Volatile dissolved solids (VDS)
Cyanide (CN) Volatile suspended solids (VSS)
Dissolved oxygen (DO) Settleable solids { )
i Specific conductance (EC) 210940 Selenium (Se)
|- Hardness, total 920 Silica (Si03)
( Iron (Fe) 0,04 Sitver (Ag)
i Remarks:

* AN values in mg/] unless otherwise noted. Submitted by:

[l PR i .k PR ]
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JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.
. 555 East Walnut Street, Pasadena, California 91101
Telephone: (213) 796-9141 or (213) 681-4255
REPORT OF
WATER ANALYSIS

Lab No. 770211

Client: City of Newport Beach Job No. 40, 0552

Description and amount of sample: 4 1 clear water

Bren Drain - Big Canyon Reservoir

Date sample taken: 5/3/77 Sampled by: Ralph Phraner
Date received: 5/6/77. Sample analyzed by: R, Zehnpfennlg
Date of analysis: 5/9- 12/77 Report No.: .
Cations mgfl meqgfl - Anions . mg/fl megq/]
Ammonium ' Bicarbonate 370.3
Calcium ' Borate (as B)
‘ ) Ma'gnesium - Carbonate
' Potassium Chloride 4589
Sodium ' Fluoride
’ Hydroxide
Nitrate(as N} 5.1
',‘ Nitrite (as N) _
‘ O-phosphate {as P)
Sulfate 2400
Total Cations ‘ Total Anions
Acidity (as CaCO3) Lead (Pb) L Strontiurm {Sr)
[ Alkalinity Manganese (Mn) Sulfide (S)
Hydroxide Mercury (Hp) Sulfite (S03)
Carbonate Moisture in siudge - Surfactants
) Bicarbonate 303,6 Orgaric nitrogen : Sulfur dioxide (SO4)
i' Arsenic (As) Oil and Grease Threshold odor No.
I Barium (Ba) pH {(units) _ Turbidity (1.U.)
Biochemical Oxygen Demand Phenols Zine (Zn)
(BODs) . Phosphorus, total (P)
Cadmium (Cd) . Residue
Carbon Dioxide (CO3) - Total solids (TS)
Chemical Oxygen Demand (COD) Total suspended solids (TSS)
: Chlorine Demand Total dissolved solids (TDS)
| Chloride Residuat Total lixed solids (TFS)
i Chromium, hexavalent (CrV1) Total volatile solids (TVS)
Chromium, total (Cr) Fixed dissolved solids (FDS)
; Coelor (units) Fixed suspended soiids (FSS)
| Copper {Cu) ~ Volatile dissolved solids (VDS)
Cyanide (CN) Volatile suspended solids {VSS)
X Dissolved oxygen (DO} Settleable solids { )
i Specific conductance (EC) 14400 Selenium (Se)
! 7 Hardness, total Silica (Si09) ' )
;- Iron (Fe) Silver {Ag)

Remarks:

*All values in mg/] unless otherwise nated.




JAMES M. MONTCOMERY, CONSULTING ENGINEERS, INC.

$ ) 555 East Walnut Street, Pasadena, California 91101
Telephone: (213} 796-9141 or (213) 681-4255§
REPORT OF

WATER ANALYSIS

. Lab No, 770210
Client: City of Newport Beach _ JobNo. .40,0552

£ Description and amount of sample: _4 1 clear water

Main Underdrain - Big Canyon Reservoir

Date sample taken: 5/3/77 ' Sampled by: ~ Ralph Phraner
P ' R. Zehnpfenni
f Date received: 5/6/17 ‘ Sample analyzed by: P g
Date of analysis: 5/9-12/77 - . : Report No.:
i Catioh_s ) ' mg/fl meq/l Anions mgfl megq/f]
[~ - Ammonium Bicarbonate 460, 4
[ . Calcium . _ Borate (as B)
_ Magnesium Carbonate
i ) Potassium ) Chloride 2098
Sodium Fluorde
’ Hydroxide
‘ ‘ Nitrate (as N) 1.05
Nitrite {as N) . -
- . O-phosphate (as P)
[ Sulfate 1580
i
_ Total Cations . ) Total Anions . _I
1 _
Acidity (as CaCO3) : Lead (Pb) o Strontium {Sr)
I - Alkalinity Manganese (Mn) Sulfide (S)
i Hydroxide . Mercury (Hg) Sulfite (803)
‘ Carbonate Moisture in sludge ~ Surfactants
Bicarbonate 377.4 Organic nitrogen Sulfur dioxide (SO5)
E . Arsenic {As) Oil and Grease Threshold odor No.
| Barium (Ba) pH (units) : Turbidity (J.U.)
Biochemical Oxygen Demand Phenols ] - Zine {Zn)
. - (BODs) Phosphorus, total (P}
! Cadmium (Cd) Residue
! Carbon Dioxide (CO-) Total solids (TS)
Chemical Oxygen Demand (COD) Total suspended solids (TS8)
Chlorine Demand Total dissolved solids {TDS)
: Chloride Residual Total fixed solids (TFS)
' Chromium, hexavalent (CrVI) ) Total volatile solids (TVS)
Chromium, total (Cr} fixed dissolved solids (FDS)
! Color {units) Fixed suspended solids (FSS)
Copper (Cu} ) Volatile dissolved solids {VDS)
Cyanide (CN) Volatile-suspended solids {VSS)
Dissolved oxygen (DO) Settleable solids { )
Specific conductance (EC) _7 840 Selenium (Se)
i Hardness, total Silica {Si05)
. Iron (Fe) Silver {Ag)
. Remarks:

*All values in mg/l unless otherwise noted, - Submitted by g

Ravriond (7. Zehnpftnnia 7



; APPENDIX D

UNDERDRAIN DISCHARGE DATA




APPENDIX D-1

MAIN RESERVOIR UNDERDRAIN

DISCHARGE DATA

Instazntaneous Total Average
Period Duration Discharge Discharge Discharge
{Date) {Minutes) {Gal. per Min.) (Gallons) (Gal. per Min.)

1/22 - 2/7 23, 040 7.2 86, 425 3,75
2/7 -2/20 18, 780 7.87 105,875 5.64
2/20 - 3/6 19, 980 7.9 99, 025 4,96
3/6 - 3/21 20,460 7.64 114,875 - 5.60
3/21 - 4/17 24, 550 7.8 136, 800 5.57
4/7 - 4/18 14,820 7.7 83,425 5.63
4/18 - 5/5 22,260 7.65 127,575 5.73

5/5 - 5716 - - - (a)
5/16 - 5/30 10, 655 7.2 55,625 5.22
5/30 - 6/13 18,955 8,5 116, 700 6,16
6/13 - 6/23 14,530 8.5 71,950 4,95
6/23 - 6/30 9, 105 6.5 45,375 4,98
6/30 - T/7 8, 445 6.7 42,825 5.07
7/7 -1/18 15, 705 7.0 67,900 4,32
7/18 - 7/25 9,515 8.5 45,400 4,58
7/25 - 8/1 9,535 8.2 43,500 4,56
8/1 - 8/8 9,782 §.25 43,675 4,47
8/8 - 8/12 5,367 Y 24,600 4.58

3/12 - 8/29 - - - _ (=}
8/29 - 9/5 9,815 11.0 60, 400 6. 15
9/5 - 9/1z g, 850 1.0 61,550 6,22
9/12 - 9/9 11, 000 11.2 63,300 5,75
9/19 - 9/2¢9 12, 410 11,0 90,475 6.27
3/21 - 4/f2 16,920 13.2 57,156 3.38
4/2 - 4/3 1,412 11. 9 4,209 2.98
4/7 - 4/18 15,975 13.2 64, 455 4,03
4/18 - 5/5 24, 480 13,2 62, 540 2.55
5/5 - 5/16 15, 845 13.2 45,800 2.89
5/16 - 5/30 20,050 13,2 16,583 .83
5/30 - 6/13 20,110 13.2 57,910 2.88
6/13 - 6/23 14, 530 13.2 42,120 2.%0
6/23 - 6727 5,710 13,2 17,451 3.06
6/27 - 6/30 4,31s 13.6 14, 362 3.33
6/30 - 7/3 4,315 13,2 14,092 3,27
7/3 - 77 5, 760 13.2 19,059 3. 31
7/7 - 7/11 5, 700 13.2 19, 889 3.49
7/11 - 7/18 10, 150 13,2 35,837 3,53
7/18 - 7/25 10,070 13,2 37,520 3.73
7/25 - 8/1 10, 025% 13.2 36, 585 3,65
8/1 - 8/4 4,390 13,2 16, 426 3,74
8/4 - 8/8 5,790 13.2 23,562 4.07
8/8 -8/12 5,666 12. 5 21,557 3.79
8/12 - 8/15 4,444 12.5 16,987 3.82
8/15 - 8/21 8,820 12.8 36,323 4,12
8/21 - 8/25 5,670 12.8 22,275 3.92 -
8/25 - 8/29 5,725 12.8 23,936 4,18
8/29 - 9/2 5,725 - (B} 24,041 4,20
/2 -9/5 4,330 14,1 18, 289 4,23
9/5 - 9/12 10, 040 11,7 41, 305 4,11
9/12 -~ 9/19 9,980 12, 7 42,651 4.21
9/19 - 9/29 14,525 12,7 56, 048 3. 86

(2) pelete - Drain out of operation for most of period.

(b) No measurement



APPENDIX D-2-

EAST WALL DRAIN
DISCHARGE DATA

Discharge Discharge Diacharge Discharge
Dates gpm Dates Epm Dates gpm Dates gpm
1/22 - 277 15,3 Apr 26 14,9 June 18 16. 4 Aug 10
2/7 -2/20 15. 4 27 14,9 19 16.4 11
2/20 - 3/6 15. 0 28 14. 9 20 16,5 1z
Mar 7 15,9 29 14,8 21 16.5 13
] 15. 0 30 14,8 22 16,6 14
9 15,1 May 1 14,8 23 16.5 15
10 15.1 z 14,9 24 Closed 16
11 15,1 3 14,9 25 17
12 15,1 4 14,9 26 18
13 15.1 5 15.0 27 19
14 15.2 6 15.0 28 ’ 20
15 15,2 7 16,1 29 21
16 ic.2 B 15,2 30 Zz 16,2
17 i5.2 9 i5.2 July 1 23 16.2
18 . 15,1 10 15.2 2 z4 16,1
19 15. 4 1} 15.3 3 25 6.1
20 15,1 12 i5. 4 4 26 16,1
21 15,2 13 15,3 5 27 16. 0
22 15,2 14 15.5 6 28 16.0
23 15, 4 15 15.4 7 29 15,9
24 15, 4 16 15.6 8 16,7 30 16.0
25 15,7 17 - 16,1 9 16. 4 31 15.9
26 15.2 18 15.2 10 16. 3 Sept 1 16,0
27 15,1 19 15.5 11 16.2 2 15, 4
28 15,1 20 15.7 12 16,1 3 15,9
29 15.5 21 15,7 13 16,2 4 16. 9
30 14,4 22 15.7 14 16. 0 5 15.9
31 14, ¢ 23 15,7 15 16,1 6 15. ¢
Apr 1 14.9 24 15.7 16 16,1 7 15. 9
2 145 5 15. 8 17 16.1 8 15,8
3 15,7 26 15,7 13 16,0 9 15,8
4 14,6 27 15. 8 1% 16,1 10 15,8
5 i4,7 3 i5.8 Z0 16,0 ii i3, 8
6 4.6 29 15.8 z1 16.1 12 158
7 14.6 30 15,9 z2 16,0 13 15,9
8 14,7 31 15.9 23 16. 0 14 15.9
9 14.7 1 15.9 z4 16. ¢ 15 15,9
10 14.8 z 16.0 25 16.0 16 15.8
11 14,8 3 16.0 26 16.0 i7 15.8
12 14,8 4 16,0 27 16.0 18 - 15,7
13 14,9 5 16.1 28 16,0 19 5.7
14 14,8 6 16.1 Z9 15,9 20 16,7
15 14,9 T 16,1 30 15,9 21 15,7
16 14,9 8 16,2 31 15.9 22 15.7
17 i4.9 9 16.1 Aug l 15,8 23 15.6
18 15,0 10 16.2 2 15,8 24 15,6
19 15.0 11 16,3 3 15.8 25 15,5
20 15,1 1z 16.3 4 Closed 26 15.5
21 15,1 13 16,3 5 27 15.5
22 14.9 14 16.3 6 28 15.86
23 14,9 15 16. 4 7 29 15.6
24 i5.0 16 16. 4 8
25 15.0 17 16,4 9




APPENDIX D-3

BREN TRACT DRAIN
DISCHARGE DATA

Discharge Digcharge
Date {gpm) Date {gpm)
3/21 - 4/2/75 3. 38 8/15 - 8/21/75 4,12
4/2 -~ 4/3/75 2.98 8/21 - B/25 3.92
4/7 - 4/18/75 4.03 8/25 - 8/29/75 4.18
4/18 - 5/5/75 2,55 8/29 -9/2/75 4.20
5/5 -5/16/75 2.89 g/2 - /5 4.23
“5/16 - 5/30/75 .83 /5 - 9/12/75 4,11
5/30 - 6/13/75 2.88 9/12 - 9/19/75 4,27
6/13 - 6/23/75 2,90 9/19 - 9/29/75(a) 3. 86
6/23 -6/27/75 3.06

6/27 - 6/30/75 3.33 7/26/76 0.02
6/30 - 7/3/75 3.27 §/20/76 0. 30
7/3 - 7/7/75 3.31 10/8/76 1.10
7/7 - 7/11/75 3. 49 10/22/76 0.40
7/11 - 7/18(75 3.53 11/12/76 0.40
7/18 - 7/25/75 3,73 11/29/76 1.80
7/25 - 8/1/75 3.65 12/13/76 1.80
8/1 -8/4/75 3.74 12/27/76 1. 70
8/4 - 8/8/75 4.07 1/13/77 3. 00
8/8 -8/12/75 3.79 1/31/77 2.40
8/12 -8/15/75 3,82 2/7/77 2,00
2/25/77 2.10

3/13/77 1.60

2/21/77 -

(2) after 9/25/75, ail drain measurements taken by City personnel,
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APPENDIX E

FIELD PERMEABILITY

TEST DATA




s AN,

FALLING HEAD PERMEABILITY TESTS
(Slug tests)

12 Boring H-28
14 -
16
18 ~
20 S
22
WATER DEPTH | VBOR”\JG H-28
(Feet) /]
R
26
28 - 1)2\ , |
- e
30 1 Stqtic wWater ilevell = 40} II/WWSO hours
: (THis maly be lwater introduceld duning dirillifg.)
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Field permeability tests were run using off-site water introduced info the boring to bring water

levels to desired depth, Decay in elevatio

n was measured with a Stevens Recorder.
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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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levels to desired depth. Decay in elevation was measured with a Stevens Recorder.
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November 9, 1976

City of Newport Beach

City Hall

3300 Newport Beoulevard
Newport Beach, California 92660

Attention: Mr., Benrnjamin B. Nolan _
Assistant Public Works Director

i ' Subject: _ Big Canyon Reservoir Ground Water Study- Phase III
Underwater Inspectlon (B-241)

-

Gentlemen:

In accordance with yvour authorization of July 27,11976, we have conducted

the subject underwater inspection of the lining and appurtenant facilities of

e}
o}
nn
)
)
+
o
[l
oy
)

Big Canyon Reservoir. The purpose of this inspection was ¢

¥

reservolr performance under normal operatmg conditions., This letter

report descrlbes the results of the anestlgatlon.

The underwater inspection was perforrmed, under our suplervision, by Mr,
Richard Eas_liey on July 29 and July 30, 19?(_).- A total of ten hours of bottom
time was logged by Mr. Easely during the two days. Plate I, attached, shows

the areas Investigated.

Particular attention was given to the underwater inspection of the interior’
: | walls including toe of wall slopes, and the well point collector and disposal

B system along the east slope of the reservolr,



}

Mr. Benjamin B. Nolan ' -2- November 9, 1976
City of Newport Beach

Visibility was p.odr because of large' amounts of floating algae. A mét»like
growth of algae covered ’.che élopez—% and Bdttoin of the reservoir up to 1/2-inch
thick. Flat worms were found at several places clinging to the lining. The
asphalt beneath the algae was rough and.pitted and appea-red to be dead in

those areas where the flat worms were noted.

Because of the initial poor visibility conditions .eﬁcountered, the following

inspection procedure was utilized:

{1} Clear away algae rnat.

(2) T.eave area to allow sufficient time for sus?ended algae

and sediment material to settle.’
(3) Return to previously cleared area to perform detailed
inspection, locking for and noting any cracks or other

physical features,

(4) Apply fluorescein dye to check for leakage as evidenced by
dye 'take''.

(5) Photograph areas of special interest.

SUMMARY OF UNDERWATER INSPECTION

During the dives, a number of observations were made. The toe of the
reservoir side walls and the bottom extending out from the toe, a distance
of about ten feet, appear to be in good condition around the entire perimeter

of the reservoir. Although extensive dye application was made, no take was

observed.

v
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Mr, Benjamin B. Nolan -3~ November 9, 1976
City of Newport Beach

'_jl"he‘entl're 48-inch i_niet mai-n-, running frqu‘rl the west‘ wall eastérly- past the‘
center of the resérvoir, ;—pp—é..'ars to be in géod condition. A small quantity of
sand and sediment was found deposited in the mouth of the pipe. The 4-inch
L cl&iorinator line running along thé inlet ﬁnain appears to be in good conditionl,
P although the holding brackets appear to be from moderatély to severely

corroded,

Considerable attention was given to the east and south sidewalls of the
reservoir, These areas have generally been suspected as being areas

contributing to reservoir leakage. The asphalt patches of the 24-inch

collector wells were individually inspected. They were visually checked

for cracks and dye checked for leakage. No dye take was cbserved.

|
]
|

A large crack up to 3-1/2 inches wide and about 7 feet long was located

about midway along the east wall between elevations 280 and 290. The crack

r+

is located at approximately the extension of the collecfor line up the east wall.

There appeared to be a sandy material in the crack. No dye take was observed.

The concrete patch over the drain lme for the collector wells was cleared
of algae growth across the entire w1dth of the reservoir, V151b111ty was very
poor even after allowmg sevéral hours for suspended material to -settle,

No dye take was obsexved along any portion of the cover.

Along-the south wall, between bench marks 2 and 4, many small cracks were
observed. Some of these ranged up to 1/4-inch in width and up to about 30
feet in length., Most of the cracks appeared to have been filled with tar.

0 Although extensive dye application was made, no dye take was observed.
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Mr. Benjamin B. Nolan ' -4. - November 9, 1976
City of Newport Beach

The north wall was also systematically checked. Large'dreés of the algae
mat were rernoved revealing a lace work of small cracks. For the most
part, the cracks had been filled with tar. No dye take was observed in any

of the areas,.

Spot checks along the west wall of the reservoir and several additional
passes along the reseivoir bottom were made. Although many areas were

dye checked, no take was observed.

CONCLUSIONS AND HYDROLOGIC IMPLIC-ATIONS

Although the asphalt liner is weathered and cracked along many surfaces

of the reservoir, no leakage was apparent, as evidenced by fluorescein dye
take, at any location where the dye was applied. However, the hydrographs
for piezometers measured April 5 and August 10, 1976, continue to indicate
hydz‘auiic connection and response to chaﬁges in the reservolr stage. As

discussed in the draft report to the City '"Big Canyon Reservoir Groundwater
Study" dated December, 1975, the. data’ suggests that the reservoir leakage,
which approximates 15 gprﬁ, ma&r_ be attﬂbuted to one or more of the following

conditions:

(1) The leakage rate may be so small along any portion of a single

crack, and the visibility so poor that dye take can not be observed.

(2} Leakage may be occurring through cracks in the clay liner away

from the cracks in the asphalt liner.

(3) A more dispersed type of leakage may be occurring through the

liner. over large areas rather than through specific cracks.



Mr. Benjamin B. Nolan -5 November 9, 1976
City of Newport Beach

RECOMMENDATIONS

In consideration of the underwater conditions observed, the following

actions are recommended:

(1)

During the next drawdown for cleaning, the reservoir walls and
floor should be thoroughly cleaned of-algae and other debris.
High pressuré hose water streams should be adequate for this

operation.

Careful and detailed inspection of the asphalt liner should be made

during the cleaning operation.

The large crack in the east wall, as well as any other open cracks
found during cleaning should be repaired. It appears that all cracks
observed during the underwater inspection can readily be repaired

by hand labor with portable equipment.

Subsequent reservoir filling should be accompanied by detailed

measurement of piezometer levels,

We are available to discuss this report at your convenience.

Respectfully submitted,

S . JA e

DuWayne R. Lidke

fda
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May 27, 1977

City of Newport Beach

City Hall

3300 Newport Boulevard
Newport Beach, California 92660

Attention: Mr. Benjamin B. Nolan
Assistant Public Works Director

Subject: Big Canyon Reservoir Ground Water Study-
Phase TII Underwater Inspection (B-241)

Gentlemen:

In accordance with your authorization, by amended agreement of March 4,
1977, for the subject engineering services, we have conducted the under-

water investigation of the lining of Big Canyon Reservoir.

The underwater Inspection-was performed April 13, 1977, under our
supervision by Dive Masters Enterprises of Santa Ana, California. A .
total of approximately 9'man-hours of bottom timé was spent by two divers,
. One diver was ‘emnployed for 6 man-hours of investigative underwater time,

The other, a diver-photographer, was utilized for 3 man-hours underwater.

Plate I, attached, shows the areas investigated., These afeas were selected
for intensive investigation as a result of visual observation of these areas
during draining and cleaning operations of November-December, 1976, It
.was determined to be desirable to observe and obtain additional information
on these areas, subsequent to refilling of reservoir, with the reservoir

operating under normal conditions.



Mr. Benjamin B. Nolan -2- May 27, 1977
City of Newport Beach

General 'mvestigafive procedures to be followed were outlined to the divers

by Mr. Daniel Haggerty of Jammes M. Montgomery, Consulting Engineers, Inc.

and included the following:

The areas to be investigated and the location of the anchorage of

the operating craft were to be selected by Mr, Haggerty. The

city's 14-foot boat wa s utilized éiong with Div'e Ma-ster Enterpr-ise's

°

lé—foot swamp craft.

The divers were instructed to observe physical features of the
lining, looking for cracks, both old and recently repaired, patches,

sink holes, dished or subsided areas, or any unusual lining areas

for possible leakage.

When any suspect area is encountered, apply fluorescein dye .to

check for leakage as evidenced by dye ''take''.
Photograph areas of special interest,
Downstream underdrain discharges to be observed intermittently by

City of Newport Beach pers(;nnel employed at reservoir for evidence

of dye being discharged in underdrain system,.

The following is a summary of the results of the underwater investigation of

the reservoir lining.



Mr. Benjamin B. Nolan _3- May 27, 1977
City of Newport Beach

I SUMMARY OF UNDERWATER INSPECTION

A, GENERAL

The underwater inspection commenced at the north area of the reservoi:f
midway bgé;:«een reference pcﬁnts 7 and 8 located along the north wall as
shown on City of Newport Beach drawing W-5057-5 Big Canyon Reservoir
Horizontal .:Llnd Vertical Contrel Sheet.r City reference points are similarly

shown on Plate J. The water surface elevation was 293.8 feef at 7:30 A, M.

B. .NORTH AREA

Visibility was reported by diver here to be excellent, estimated at apprbximately
10 féet. The inspection was concentrated on the lining from the toe of the slope
of th”e north wall cutward, encompassing an area of approximately 200 fc;et
along the wall out to 100 feet {rom the toe, Extensive dye application was
made but no take was observed. It was in this area out froﬁ the toe that the
diver reported one eighth to one quarter of an inch of algae and sediment on the
bottom of the reservoir, Diver stated it did not delay his inspection since it
did not require time for algae and sediment to clear for dye appli'cation.“A
total underwater investigation time éf 50 minutes was spent in this north area

without any evidence of any dye take or leakage. Diver reported that there were

no areas of any special interest which required photography.

C. NORTHEAST AREA

The craft was then moved to the northeast area of the reservoir. Both divers
were employed to inspect this area., The area as indicated on Plate I extended
out approximately 100 feet from the toe in an area from the end of the access

ramp along the east wall to approximately 100 feet west of reference point 7.



Mr. Benjamin B. Nolan -4 May 27, 1977
- City of Newport Beach

Two suspectéd areas were investigated th;oroughly and dye-tested in the
northeast area, Photograph was tlaken' at Area #1, located 20 feet off the toe
50 feet westerly of reference point 7. Area #2 is described as "heaped up"

on east side and 35-50 feet long with approximately 1 inch of subsidence
discernible. The area runs parallel to, and 20 feet off the east toe along
bottom of reservoir approximately midway between reference points 6 and 7,
This irregular surface varies from a width of 6 to 18 inches. Dye was applied
here with no take. Approximately 1 hour underwater time was spent here with
two divers employed extensively throughout the northeast area. Photographs
2 through 4 were taken here, Als-o one polaroid picture of su5péct area #2
was taken. The quality of the polaroid ph(;to was poor due to malfunction in

camera operation,

D. EAST AREA

Craft was moved to a new location along east reservoir wall approximately
275 feet north of access ramp gate and approximately 50 feet out from toe of
slope. One diver was employed In this area. Commencing at a point 150 feet
scuth of referen-ce point 6, diver investigated the toe and to 50 feet out from
toe working southerly., Some areas of botl—l old and ne\x} l.ining patching were

dye-tested with negative results.

Approximately 45 minutes of underwater investigation time was spent along
east wall and reservoir bottom from the northeast area to north of access
ramp gate,

Moved craft to point opposite launch point of access ramp at water surface
(150 feet north of ramp gate). One diver working this area. Several patches

were checked with dye, with no take, Extensive inspection made at toe and



Mr., Benjamin B. Nolan ~-5- ) May 27, 1977
" City of Newport Beach

out 50 feet from toe, working southerly to craft to provide full coverage
along east wall and reservoir bottom. No areas of special interest were
encountered here that warranted photography. One balf hour underwater

time was spent in this area.

The craft was then moved to the vicinity of access ramp gate. One diver
in‘;restigaﬂng the east wall and reservoir bottom in this area. Attempt was
made to locate two predete.rmined suspect seepage areas north of the access
ramp gate approximately 3 feet in elevation above toe. The diver did not

locate the two susbected seepage areas f:lescribed in TMM's letter of January

3, 1977, as "50 to 75 feet north of the ramp entrarice (in north-south orientation)
and approximately 3 feet above the resérvoir floor.' Several areas described
as V'soft areas' on the slope in this vicinity were checked for &ye take, Negative

results were observed,

E. SQUTHEAST AREA

The southeast area of the reservoir was investigated extensively out to 100

feet from the east toe. _This area was observed during reservoir dewatering
operation in November-December 1976, as area where "'seepage through the
bottormn of the lines was indicated by shallow ponds in the southeast corner of
the reservoir, ! Both divers inspected this area, Visibility had decreased

to 5-6 feet. Several patches were checked with dye with no take, One patch
approximately 4 square feet located just off south toe near reference point 4,
was tested with negative results., Diver reported this area bottom consistent
with remainder of reservoir bottom with combination of algae and ;sllt sediment.
Full coverage of the southeast area in a zigzag patiern was completed. Some

photos were taken in suspect areas but all dye tests were negative.
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City of Newport Beach

F. SQUTH AREA.

One diver worked the sou-th wall and floor from the toe out to 50 feet making
a zigzag pattérn between the previously investigated southeast area working
westerly to the southwest area. Diver described a raised up area east of
reference point 3, 25 feet out from toe. Several dye checks taken on patches
and repaired cracks in this general vicinity, however, no dye takes along south

area of reservolr were observed.

G. SOUTHWEST AREA

Both divers inspected the southwest area. Divers performed extensive
inspection coverage here, with” several photographs taken. No dye takes
were observed. Diver reported rust color to asphalt lining in this area. No
patches, sink holes, or other unusual physical features were cbserved. An
oily film covers bottom and appears mixed with algae. May be oil film

from bitumastic sealer material, mixed with algae,

Completed underwater investigation after 45 minutes of underwater inspection
in the scuthwest area between approximately 100 feet east of reference point

3 and 100 feet north of reference point 2.

H. FOLLOW-UPR

Checked with C.ity of Newport Beach personnel, Ron McClure in A. M. of
April 14, 1977. He reported no dye observed at drain discharge outlets
during day of April 13, 1977. He further advised in P, M., April 14, no dye

observed at both discharge cutlets of underdrain system during day.



Mr. Benjamin B. Nolan. S May 27, 1977
. City of Newport Beach
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II CONC LUSIONS

1.

Within the areas investigated, Intensive dye checks of all cracks,

patches, and other suspect areas proved negative,
Algae is becoming a problem again.

The amount of underwater inspection time and the extensive areas

covered, indicate that if there is any leakage it is in such small

‘quantities that it is insignificant.

The conclusions drawn in our report of November 9, 1976 remain

valid.

IIT RECOMMENDA TIONS

1.

4.

Algae removal operation should be undertaken {(John Macdonald, City
of Newport Beach personnel, confirms that is to be done shortly).

Copper sulfate will be vsed for algae control.

Perform underwater inspection at regularly scheduled intervals of
about two—yéars following scheduled biennial draining and cleaning

operation.

Should leakage rate increase significantly, underwater investigation

should be undertaken to determine if lining problems are responsible.

Measurements of piezometer levels should continue.

We are available to discuss this report at your convenlence.

Respectfully submitted,

SO P I Y
Du\Va—;nelilﬁI:;;:- T

Vice President

DIJH/DRL/da
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APPENDIX G

LOCATIONS AND REFERENCE POINT
ELEVATIONS OF THE NEW BROADMOOR
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H-56; WATER LEVEL MEASUREMENTS




APPENDIX G

GROUND WATER LEVELS
BROADMOOR TRACT PIEZOMETERS

Elevation
Elevation Ref. Point Elevation
Reference to Water
Piezometer Point Water Depth Surface
No. (F't) (Ft) (F't)
50 270.24 29.94 240, 30
51 270.45 22.14 248,31
52 271,24 16. 18 255.06
53 272,27 18. 13 254, 14
54 274,41 17.33 257,08
55 . 285,68 16, 56 269,12
56 332.63 37.47 295, 16

# High point of broken piezometer pipe where reading was taken.
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