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CHAPTER 1 

INTRODUC TION 

This report summarizes the results 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 P rofes sional 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 permeability 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 (Z) inch diameter piezometers at seven (7) drill 

site s. 

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; (Z) Reservoir water surface elevation and precipi­
tation at a manually measured rainfall gage. This program shall commence 
within one and one-half (l-l/Z) months from the notice to proceed. 

Underdrain Discharge Monitoring: Provide general designs for the dis­
charge· measurement devices for Big Canyon 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 Canybn 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) 
year to analyze a complete hydrologic cycle, on a minimum two (Z) 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 piezometers, 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. 
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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 Broadmoor 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 
i'.Je-wport Beach. 

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-month"intervals. The items in the contract dated 
June 1977, were completed from April through July 1977. The specific 
items of work accomplished during all these periods are summarized in the 
following paragraphs. 

First Quarter Studies (October 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 sealed in test holes at 10 sites. Three of these 
piezometers were located outside of the reservoir fence on Pacific View 
Memorial Park property. 

In order to measure and monitor ground water intercepted 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-ll 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 nlineral 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 
continued 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 1-41 
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 a Fourth Quarter Progress 
Report which was included in the Draft Final Technical report submitted 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 staffmeasured 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 
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were received from Messrs. Steve Bucknam, John McDonald, and Ron 
McClure. The staff of James M. Montgomery expresses their sincere 
appreciation for that cooperation and helpfulness. 
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CHAPTER 2 

HYDROLOGY 

This chapter 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 I 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 Aprilfor 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 RAINF ALL SUMMAR Y 

RAINFALL: Monthly Total 
Cumulati.ve \Vater Year Total 

Water 
Year 0 N D J F M A M J J A S 

1974-75 
0.41 O. 11 4.72 0.42 1. 88 3.65 2.47 0.07 0.01 0.00 0.00 O. 01 
0.41 0.52 5.24 5.66 7.54 11. 19 13.66 13.73 13.74 13.74 13.74 13.75 

1975-76 0.44 0.23 0,37 0.00 2.39 1. 50 2.03 0.03 0.43 0.00 0.00 2.21 
0.44 0,67 1. 04 1. 04 3.43 4.93 6.96 6.99 7.42 7.42 7.42 9.63 

1976.77 0, 16 0,83 0, 26 2.97 ~ 1. 13 D.OO 
0, 16 0.99 1,25 4.2Z 5. 12 6.25 6,25 
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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 piezometer 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 
continued 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. Subsequent 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 
panhas been shown to have a relationship to actual lake surfaces of about 
0.8. (a) However, studies at the reservoir indicate that actual evaporation 
from the water surface approximates a factor of 1. 0 to the special floating 
pan. This 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. 

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

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 runoff probably occurred. In 1974, two storms 
in January, one in March and two in December contributed more than 1 inch 
in 24 hours, and probably resulted in potentially measurable quantities of 
surface runoff. Small quantities of this runoff may have percolated in the 
drainage ditch around the east side of the reservoir. Some of the excess 
supply also replenished soil moisture deficiencies, which had developed 
during months of insufficient supply. However, the principal thrust of the 
data presented in Figure 2-1 is that during 1974 and a major part of 1975, 
significant quantities of water were not available for percolation and ground 
water recharge from the Pacific Vievl Iv1emorial 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-sum·mer, 
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 to 5.7 gpm. The average 
discharge for the period was 5.0 gpm, compared to 5.26 gpm for a similar 
period in 1975. 

Res ervoir 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 w"ith 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 -
August 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 adjacent ground water levels when the drain 
was not 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 {.:J gpm. Since refilling, the 
average drain discharges have been as much as 30 percent lower than those 
recorded prior to reservoir liner repairs.during periods of comparable 
reservoir stages. 
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CHAPTER 3 

HYDROGEOLOGY 

This s~ction includes (1) a lithologic description of the soils and geologic 
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 
res ervoir leakage. 

DESCRIPTION OF LITHOLOGIC 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 
3-1 to 3-4. 

From a water-bearing standpoint, the lithologic units of major importance 
include the Quater·nary 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 claystone, 
silty sandstone and hard cemented sandstone. These marine deposits are 
moderately to highly weathered, especially near the terrace-bedrock contact. 
Locally, the bedrock is intens ely fractured and contorted. Where fracture 
zones are open, the bedrock conducts and transmits significant quantities of 
ground water. 
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Hydrogeology 

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 em/sec (28.4 gpd/ft2) for the uncemented terrace 
deposits, and 2.7 x 10- 8 em/sec (5.7 x 10-4 gpd/ft2 ) 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 

SUMMAR Y OF PERMEABILITY V ALUES(a) 

Depth Permeability 
Test Inte rval 

2 
Site (in feet) Malerial ern! sec gpd/ft 

29 30.8-21.6 Fine Sand 6.2 x 10 
-4 

I 3. I 

31 9.0-9.8 Silty Sand 1.0xIO 
-3 

21. 2 

32 24.0-21.8 Siltstone 
n __ , n- 8 

4. v ...... l v O. 00085 

34 24.0-24.8 Silty Sand 2.4 x 10 
-3 

50.9 

36 34.0-34.8 Clayey Siltstone 8. 0 x 10 
-9 

0.00017 

37 19.0-19.8 Fine Sand (5l. l.8xlO 
-5 

0.382 
cemented) 

38 39.0 x 39.8 Siltstone Z. 0 x 10 
-8 

O. 00042 

39 24.0-24.8 Siltstone 4.0 x 10 
-8 

0.00085 

(a) 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. (a) Constant head data were also analyzed by well specific capacity 
methods. (b) 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. 

Test 
Site 

H-28 

H-32 
H-36 
H-37 

TABLE 3-2 

SUMMAR Y OF FIELD TRANSMISSIVITY 
AND PERMEABILITY V ALUES(C) 

Estimated Transrnissivity 
Thickness of Values 

Fracture Zone (gpd/ it) Pe:r::n'2.ability Valu.es 
(ft) Range Average gEd/ ft ern! sec 

3-6 406 68-135 
-3 

3.2xl0_
3 

+6 72 -421 242 40 
6.4xl0_

3 
1.9 x lO_

3 +6.5 197-566 371 57 2.7xlO_
3 +4 83 -401 206 52 2.5 x 10 

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

(b) J. F. Logan, 1964, "Estimating Transmissibility from Routine Production 
Tests of Water Wells", Ground Water Journal, National Water Well 
Association 2:35. 

(c) 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 II shows the locations of these 
piezometers. The lithologic logs of borings available for each piezometer 
are included in Volume II, Appendix A. Plates I 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 piezometer 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 piezometers B-1 through B-S, B e 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 H-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, through 10. The only measure­
ments available for new piezometers H-50 through H-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-41 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 res ervoir stage and ground water levels in 
piezometers around the perimeter of the reservoir. 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-l) had declined 
slightly. (a) 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. 

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 res ervoir east wall, and 
to determine the magnitude of effect the changing reservoir stage would have 
on surrounding ground water levels 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 1-41 
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 

Res ervoir Nwnber of Weekly 
Drain 1975 Stage Piezometer 

Test No. Function Dates (Elev. in feet) Measurements 

Open -6/24-6/30 301.4-301.9 
1 - Part Closed 7/1-7/8 301.9-295.4 2 
1 - Part 2 Open 7/8 - 8/4 295.4-294.3 

2 - Part 1 Closed 8/4 - 8/21 294.3-294.2 2 
2 - Part 2 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 O. 1 to 0.69 feet, during the same period. 
Thes e 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 summerls ground water level measurements were 
divided into seven periods and analyzed s epararately. 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 

SL- 1 H.39 
H-35 tl.77 
E-30 +1. 10 
H-38 t2.46 
H-29 to.69 
H-39 +0.75 
G- 25 +0.57 
H-37 t1. 63 
H-36 tl.88 
H-32 +2. 12 
H-28 +1. 67 

H-27 +0.20 
G-22 to.20 
G-24 -1.0 
G-26 Negligible (-. 03} 
B-1 - O. 4 
B-2 - 0.16 
B-3 - O. 49 
B-4 -0.29 
B-6 +0.59 
B-7 - O. 11 
B-3 - O. 23 
B-I0 - O. 22 
C-12 Negligible (-.03) 
C-16 - O. 69 
SL-2 +0.41 
B-23 +0.47 
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Figure 3-9 (June 30 to Ju~y 7). During this period, the reservoir stage de­
clined rapidly and the East Wall Drain was closed. Water levels in SL-l and 
H-36 declined with the reservoir level. Water levels in the other Group I 
piezometers continued to rise slightly from O. 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 SL-l (3.75 feet). 
H-35 and H-37 continued to rise 0.19 and O. 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-l, 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 (1-40 and 1-41). These pi"ezometers 
recorded rises of 0.65 and 0.33 feet, respectively. 

Figure 3-1~ (August 21 to September 5). The reservoir stage averaged about 
294.5 feet during this period. The East Wall Drain was opened on August 22. 
SL-l, H-28 and 1-40 declined 2.72, O. 17 and 1. 93 feet, respectively. The net 
change in H-35, H-30, H-29, H-32 and 1-41 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 dlrect response to leakage from the reservoir. Those piezometers most 
directly affected by that leakage and also the opening and closing of the East 
Wall Drain are SL-l 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.(a) 

(a) After the reservoir was drained in late November 1976, the bottom and 
sides were usuallyinspected 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) 

3 -8 



\ 

\ 

B-23 

~ 

51.-2 

~ 

CONDITIONS 

Big Canyon 

Reservoir 

RESERVOIR STAGE: DECLINING 

EAST _WALL DRAIN :CLOSE.O 

NET CHANGE IN~ 
WATER LEVELS 

:~UNE .30 - JULY 7 t"915 ~--, 

III 
[] 
D 

"" 

NET RISE 

NET DECLINE 

NO CHANGE 

DIRECTION OF 
GROUND­
-"".liTER FL_OW 

FIGURE 3 -9 



/ 

\ 

\ 

NET CHANGE IN 
WATER LEVELS 
JULY 7 - AUG. 4' 

1975 

~ B'S 

~H'27 
::::~. ~;~~:::::.: ' .... ............. . . . . . . . .. . ......... . :':-:-.'::: -: -: -:* -f~':-:-:-:-:-: -:'. . .. -: -:' .. 
:::::::::::::::::: :=:-:::::::::::::::: :~J--~~<:::::.:. 

?......... . .............. ~ .... ~ . 

.. ' .<{ - ::::\~~/1~~~~\)~.::]·::: '. 
~2~ ...•••• . -. . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . ............. ...... \ 

.... '.:- :: :;i;l':-2 B 
Big Canyon '.' :-~:--:t 

Reservoir' 

-~ .. .. ' 

RESERVOIR STAGE: .Co.l'JS,TA'NT 

EAST WALL QR.£IJN :QF'.sl'l 

..... -

·:\PV> 
:/?)Wf:~UU 

~:A>:i~:;:2 ...... ,.:~ .... ....... ~ .. ,'.:.:.:.:.' .......... . 
. . . . . . . . . . . . . .. 

:~,:.>:-:-:-: ... 
'.' .-.. .-, ..... 
:::.:::::::::: .:.; . . . . . .. . .... . . . . . . . . . 

NET RISE 

NET DECLINE 

NO CHANGE 

DIRECTioN OF 
.GROUND WATER 
FLOW 

FIGURE 



\ 

\ 
\ 

.. 

~Big Canyon 
Reservoir 

RESERVOIR STAGE: CONSTANT 

EAST WALL DRAIN: 'CLOSED 

~B-8 

~H-27 

NET CHANGE IN" 
WATER LEVELS 

-
AUG. 4 - AUG. 21 ." i 975 ,. 

1;;II:I!1 NET RISE 

[J NET DECLINE 

D NO CHANGE 

DIRECTION OF"" 
,GROUND WATER 
:FLOW "" 

FIGU~~3-11 



· " .. "". 

/ 

\ 

\ 
\ 

CONDITIONS 
" .. r· 

RESERVOIR STAGE: SLIGHT I 

EAST WALL DRAIN: OPEN 

Big Canyon 
Reservoir 

, , , 

NET CHANGE IN' 

WATER LEVELS 

_€l':l~. 21 - SEPT. 5 
1'975 

NET RISE 

NET DECLINE 

NO CHANGE 

- -
DIRECTION OF 
GROUND WATER' 
FLOW 

'FIGURE 3-12 



Hydrogeology 

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 of 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, northwesterly sub-
face flow was estimated to be about 2, 300 ga1l6ns per day (1. 6 gpm). 

Estimates of subsurface flow for the east side of the reservoir 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-I 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-I rose abruptly. It also declined rapidly when the drain was 
re-opened. The response of 1-40 during the second test was similar to SL-I, 
but of lesser magnitude. 

(a) ..• 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. 
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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 solids (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-l. Downstream 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/I. 

An examination of the ratio of electrical conductivity (EC x 106 @ 25 0 C) to 
bicarbonate concentration (HC03), here designated "R", indicates that waters 
most resembling reservoir supply and applied water (where R = 4), occur in 
piezometers SL-I, H-29, H-31, H-33, H-34, H-38 and the East Wall Drain 
(R = 6.5 to 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 N03' Nitrate concentrations in both reservoir water and locally applied 
water are less than 2 mg/I. N03 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 £low. East of the reservoir, all of 
the most current samples from exploratory holes south of H-31 exhibit nitrate 
values of less than 7. 5 mg/l with average less than 3.5 mg/I. 
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Ground Water Quality 

TABLE 4-1 

GROUND WATER MINERAL ANALYSES 
SELECTED MINERAL CONSTITUENTS 

Ratio: 
Total Electrical Electrical 

Dis solved Conductivity Conductivity Nitrate 
Sample Solids (MicroITlhos Bicarbonate Concentration 

Location (=~/ll @25'C) Concentration (1T1!:!/1) 

S a = p 1 n g P e r 0 d la) 

2 2 2 2 

SL-I 1,100) (1183)(b) 1, 590 1690 6.5 7. 1 8.9 5.98 
SL-Z (15,500) 22.080 27.6 15. 1 0.22 
B-1 (10,200) 14,600 44.7 0.66 
B-2 ( 8, 500) 12,100 41. 3 4.87 
B-4 ( 3,700) 5, 300 50.0 7.8 
B-7 (15,500) 22, 100 70.2 38.5 
C_16 (1 D, 000) (I 0780) 14,400 15,400 21.9 20.2 4.3 7.53 
G_23 (18,900) 26,940 89.8 7.3 
G-24 ( Z,600) (5432) 3, 750 7760 13.5 15.3 20.8 1. 99 
G-25 ( 5,400) (3584) 7, 730 5120 13.4 11.3 D.22 0.22 
G-26 I 5,400) 7, 730 18. 3 3.8 
H-2? 2,600 (2856) 4, 080 4080 12.4 11. 3 6.2 9.3 
H-29 I, 893 (2891 ) 2,850 4130 7.3 10.4 0.22 1 D. 9 
H-30 4,613 (4039) 6, 350 5770 20.0 17.8 22.2 33.4 
H-31 Z,198 3,130 9.6 7.53 
H-32 Z, 121 3,410 II. 8 3.32 
H-33 904 I, 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 5.54 
H-38 (1708) 2440 7.4 1. 55 
H-39 4,068 4942 6,260 7060 18.9 17.5 10.6 1. 55 
1-40 1673 2640 14.5 3.32 

Main 
Underdrain I 6,600) (6545) 9,490 9350 22.1 21. 9 12.9 7.09 
1-41 1898 3010 13.4 7.4 
Bren Drain 13, 430 19821 ) 19,200 14,030 62,9 41. 3 26.6 28.8 

East Wall 
Drain 793 1195 7.2 0.22 

(a) 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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Ground Water Quality 

As indicated above, nitrate concentrations when present, may be indicators 
of water from the surface as opposed to water from the res ervoir. Fluctu­
ations in N0 3 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) andH-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/HC03 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 constituents. 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. 

Underdrain 

Broadmoor 

Broadmoor 

Broadmoor 

Bren 

::v1ain 

Eastwall 

TABLE 4-2 

GROUND WATER MINERAL ANALYSES 
PRINCIPAL SUB-DRAINS 

(SELECTED MINERAL CONSTITUENTS) 

Ratio: 
Total Electrical Electrical 

Dissolved Conductivity Conductivity 
Sample Solids 1.\,mhos @ Bicarbonate 

Date (mgt!) 250 C Concer,t:-ation 

4/29/76 12.900 

4/30/76 13,600 

5/3/77 10.940 31. 4 

5/3/77 14.400 39.0 

5/3/77 7,840 17.0 

5/3/77 1; 140 6.S 
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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. 

2. Saturated terrace deposits composed of sand and silty sand 
underlie a portion of the northeast reservoir berm; those 
saturated sediments could pose a potential hazard of/s·~ttle­
ment in a portion of that berm, during periods of intense 
ground motion or cyclic stress. 

3. 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. 

4. 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 res ervoir. 

5. Ground water level fluctuations of greatest magnitude occur 
in piezometers just east of the reservoir. These fluctuations 
result from leakage of water stored in Big Canyon Reservoir 
and from opening and closing of the East Wall Drain. 
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Conclusions and Recommendations 

6. During the study period, the major portion 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. 

7. 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. 

8. 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. 

9. 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 equivalent reservoir stage. 

10. 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 distances in the aquifer zones. 

11. 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. 
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Conclusions and Recommendations 

RECOMMENDA TIONS 

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,),L-2, G-26, j-I-~9, H-35, H-36, 
H-3?, H-38, l-I-30,(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 - BORING NO. 29 {continued} 
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l O~~TH (lv ((;0 PA[SENTEO IS A SIMPLlflCATIOH or ACTU.l.L (Ok01110N5 ENCOUl'JTERED. .s-,,-~1=': 
. FEET 't"~.J,.'</' ..... .,."J-
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hard & CLAYEY-"':' very wea there8 
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streaks 1 light SILTSTONE & very frac. 
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& SILTY- fi ne I" 
SANDSTONE cemented' 
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40 '-9" 
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SUMMARY - BORING NO. 30 (Piezometer installed) 

TH'S SUMM ... RY "'PPl1E:S ONLY"'T 1H( LOC"'T10N Or TI1'S BOR'I<G "'HO ... 1 HiE: "'*:~t-
" OR'LLEO, Oct. 29,1974' '~~' , 

~ 
~ T,MEOrORILLING. SUSSURr"'CECONOITIONSMII.YO,rf£.RATOTHEf!LCKII.1IONS .+<'~ 

DEPTH ~ ~ "'HD MAY CHAl-jG£ AT THIS LOC"'1I0H WITH TH( PASSAGE or "TIME. TI1E O ... T... "'-<:.1-
IN of..... </lI0 PRESEl-jT(O IS'" SIMPlIr,C"'TIOH Or ... C1UAL COHOI110HS (l-jCOUH1E!I(O. IS' ~il-

'EE; r.'r"..j- to.J..-I"" ELEVATION:. "'-"'*~C',L 
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ML dry 
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moist 
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very 
soft 
sti tt 

very 
stiff 

gray 
brown 
block 

dark 
gray 

brown 

light 
brown 

SANDY SILT 
+ fractured shale 

I SILTY CLAY 

CLAY - ADOBE 

SILTY CLAY 

'~ 

cracked-
';'" voids 
+ fractured 
shale 

) 

+ fractured 
shale & 
si I tstone 

, GRAVELLY CLAY 

SILTY CLAY 

+ fractured 
shale & 
s if tstone 

v. dense It. qray SAND fine 
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SUMMARY - BORING NO. 30 (rnnlln,wl\ 

THI5 SUJ.O~"RY "PPLIES ONLY AT THE LOCATION or THIS SORING AND AT THE ;.. t. 
TII-4£ orORILUIoIC. SUBSURf,l.CE CONDITIONS M .... V Olff(R"'T 0111E~ LOCATIONS • +~~ 

DEPTH t-r.:v AHD , .. UY CHAJ.lGE AT THIS LOC"'TIOH WITH THE PASS .... GE or TIME. THE O .... T.I. "'.<1::11-
IN <llv ~o f"RESENTED IS A SIMPLlf,CATIOH or ACTUAL (OHDITIOHS [NCOUNTERED. .s- ('o1lo 

fEET .... "'" ~~. ~rQ 

'TE OR'LLEO, Oct. 29,1974 ~o .. ~ 

~ ~ . ~ 
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very 
moist 
wet 
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moist 

dense gray fine 
brown 

medium 
hard 
& 
hard 
streaks 

gray 
& 
brown 
& 
light 
brawn 

interbedded 
SILTSTONE 
& SILTY 
CLAYSTONE 
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graver 

a 
1: 
Q) 
~ 

c 

moderatel y to 
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weathered, 
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fractured, 
very thinly 
bedded with 
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streaks sil ty 
sandstone 
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40-L~----~----~----__ ~ ____ ~ ______________________ ~L-__ ~ ____________ ~ 
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1 
SUMMARY - BORING NO. 31 

~'TE: ORILLED: Oct. 
24,1974 . ~~ THIS SUMM.o.RT APPLIES ONLT AT THE LOCATION Of THIS BORING "'-NO.l.T THE .<f'<"' .... l,.. 

<.," ~ 
TIM[ Of DRILLING. SUBSURfACE CONDITIOHS MAY DiffER AT OTHER LOC .... TIDN5 . +~ ~ 

L DEPTH ...... 0 ).,.lAY CHA.NG[ .o.T THIS LOCATION WITH TIi[ PASSAGE or TIME. THE O"'TA .... -<:.1.-
ON <fl" ~O pRESEHTED IS A SIMPLIfiCATION Of ACTU.t.L COHDITIOHS ENCOUNTERED. <S' __ ~"$) 

rEET ,..-1' 4.~ . .o(>.;.Q .. .. ELEVATION: . ).. 
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v. soft black SILTY CLAY F dry 

l CL stiff 
I---
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I 
1 3 dark SANDY SILT 
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L stiff & SILTY CLAY 
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1 5- - & , 
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- CtH 
~ 
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. 
_ L-..,-. - brown SILTY SAND very 

, ~; 10- 3 SM 
dense & + occasional fine 

8 
c- gray streaks clayey sand 
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~ SM 
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4 - ML 

M~ 
CL 

SM 

5' SP/SM 

J 
light I SAND 
brown fine 

stiff gray mixed very 
& SILTSTONE, weathered 8 
brown CLAYEY 
& SILTSTONE, 
light very fine 
brown SANDY 

& SILTSTONE 
hard very fine + occasional 

SILTY hard cemente 
SANDSTONE streaks 

medium gray 0. 
SILTSTONE 

hard 
light 

CLAYEY SILTSTONE 
to hard brown 

SANDSTONE 13 

} -I--- M~L 
. 20 1 

tit 
i 
o • 

(continued) 
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SUMMARY - BORING NO.31 {cont1nued} 

'N 
FEET 

DRILLED: Oct. 
THIS SUI>.O.!A.RY .... PPLIES ONLY AT THE LOCATION Of THIS BORING AHD .... T THE )0. l-
TI~[ OfORILliHu. SU6SURF ... CE COHOITIOHS MAT DiffER AT OTHER LOCATIONS "+~(-

""~ V .0.1010 M"Y OO'NG( .... T THIS LOCATION WITH THE PASSAGE Of TIME. THE O .... T... ....Ali-
q"v </CO pRESENTED IS A SI~PLlfICATIOH Of ACTUAL (0,"0ITIOH5 ENCOUNTERED. U' ....... -('~ 

~ ~ ~.~ 

24,1974 . ~O1'~ 

.. .. 
20or-r~--.-----,,-----r------r----------------------~---\------------~ 
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r SUMMARY - BORING NO.32 {Piezometer'installed} 

I OATE 

~~-'~';,TH 
DRILLED: Nov. 

1,1974 ~~ THIS SUMM.lRY .... PPLIES OHLY AT THE LOCATIOI'( Of THIS !lORING .o.HO 4r THE "":'t-

... I'"EET 
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SM 
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& 
SC 

Ml 
Cl 

TlM( or ORILUt-iG. SUBSURfACE CONDITIONS MAY ou-rER AT aT til !'! LOCATIONS • +f' 
AND M'\'T CHAHGE AT THIS LOCATION WIlH THE PASSAGE or TIME THE DATA ..... ~t\1-
PIl(SEHTEO IS A SIMPUflC.l.TIOH or ACTUAL CONDITIONS [NCQUHTEAED. >S" ~ 

, ~~ 
ELEVATION: ~ J-

dry v. soft black CLAY - ADOBE . 
firm cracked fine 

~11 • 0 

moist stiff VOIc..S 

'fith pea w. 28 . .,," frac. salE 
brown SANDY CLAY + pea gravel 

dense light SilTY SAND + gravel & 
brown sandy cobbles 

stiff brown SILTY ClAY 
very red CLAY 
stiff brown 

) 

11 

SILTY CLAY + pea gravel 

bel!ow 
rown . 

very SILTY SAND 
dense light 

brown 16 

& + alt. stks. claye, 
gray sand & occ. pea g • 
brown I large boulder 

12 to 24" + 

gray slide debris 
brown SilT & fractured 

SilTY shale & 
CLAY sil tstone 9 
mixed 

soft SILTSTONE & 
SILTY CLA YSTONE 
& very fine 
SANDY SILTSTONE 
[lli>,<.eq v. 'be~hered I v. fracto 

lJ Indlsltnct e dinq 
{continued} 
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weathered 
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streaks 

o 
> 
~ 

(!) 

11 

32 

47 /

. H20 
k'L sample 

water· 
----I~at 35'-3'" after 

20 minutes 

. ~f\ 
I--- wet +alt. hard cemL<J,IJ 

k--
1 st water in 
hole 

II 

(l 

(l 

c 
U 

I­

< 
o 
( 
u 
o 
u 
c 

9 silty sandstone '1~ 47 
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SUMMARY - BORING NO. 32 (continued) 
nATE DRILLEO: Nov. 

~ .. , 
THIS SI,JI.H ....... RY ApPLIES ONLY AT THE LOCATION or THIS BORING "NO AT THE ;..t-
TIME Of DRILL IHQ. SUBSURfACE. COHO IT lONS MAY Olf fER AT OTHER LOCATIONS • +~ ~ 

DEPTH <"t(, v ;'H~ ;..I~i C;O.l;~t AT THIS lOCA.TION WITH THE PASS,o,GE Of T."'~E.·TI"I[ DATA ~1-
IN ~(V flO -lnS[HT(D IS AI SIMPLlf"l(.lTIOH or ACTUA.L CONDITIONS ENCOUNTERED. ¢-'-!-1> 

1,1974 . ,~~. 

'EET ... .,.-1' . )...<> ... 
40-r-~~~~--'-~---;------.---~~ ______________________ ;\~~~ __________ ~ 
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wet medium interbedded very thinly 
hard & SILTSTONE, bedded, -

ML 0 

to SILTY intensely > gray ~ 
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CL hard & CLA YSTONE, fractured, ~ 

I C . & light very fine moderately to SM "1J 
very brown SANDY slightly Cl) 

~ 

hard SILTSTONE & weathered a 
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SILTY ~ 
~ 

a 
SANDSTONE ~ 
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SUMMARY - BORING NO. 33 

THIS SU)..IM"RY .o.PPllES ONLY AT THE LOCATIO" Of THIS BORI/,jG AND "T THE -t-;../l,.' 
11 ME Of DRILLING. SUB SURf ACE CONO IT IOt-lS """Y 0 If FE RAT OTNER LOCATIONS • +('-

, . -, DR'LL<D. Oct. 28,1974. ~~ 

~ 
DE.PTH ~~:v "'HD MAY CH/dH;E AT THIS lOC.l.TION WITH THE pASSAGE Of TIME. THE OA.Y" /~~1-

IN fV i/O PRESENTEO IS A SIMPLlflC"TlOI-I Of ACTUAL COl'Wll10NS ENCOUNT£RED. J>~ 

'«oT_r--.~--~~--'-~~~~r--------'~--~--'-~~~--~~~----__________ ~-~*~~_~ __ ~r-________________ ~ 1iI"".-4. E.LEVATION: .. ~ J. 
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moist fragments 

moist very 
sti ff ,-

fragments 11 
of shale 

~r -?....L-5-!-_-'--__ L-_...J.. __ -L __ --:-_____ --L_-L ____ ~ 

11 I BIG CANYON RESERVOIR STUDY 
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L.--------
SU M MARY - BOR I NG NO. 33 (continued) 

E 

L DEPTH 
'N 

FEET 

S20 

""'U'" 0". 28,19'4 . ~~ ~~.. . 
THIS Sl.H.H~"RY APPL1ES ONLY AT THE lO("'110N Of THI5 flORhHi AHD AT THE >- ~ 

,,~ y 
Tl~( Of DRILLING. SUBSURfACE CONDITIONS MAY DlfrEA AT OTHER LOCA.TtOHS . +~ (-
AND MAY CHANGE AT THIS LOC.l.TlON WITH THE PASSAGE or liME. THE OATA .... -t:.1-

q'" .rc0 PA[~(NT_(O IS A SIMPLifICATION Of "CTUAL COHDITIONI (HCOUNTERED. ~~1' 

t-"" .J,.~ - ~~ ~ ~ 
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~ CL 
PIpS 
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I-

9 

moist very brown SILTY CLAY + freq. bits 
stiff sandy & very fine 

lenses 

dark CLAY 
brown 
& SILTY CLAY. sandy 
brown CLAYEY SAND 

v. moist very 
wet 

moist 

dense light SILTY SAND 
brown 

-
a 
> 
;;; «----'---c .-

SAND -a 
fine Cl> -a 

~ 

:::> -a 
~ 

medium brown ! interbedded moderalely to 
hard & I SILTSTONE,. slightly 
to light SILTY . weathered, 
hard brown CLAYSTONE very thinly 
streaks & ; bedded, 

gray 
streaked 

intensely 
fractured 
with cementec 
layers & 
streaks 

+ frequent 
streaks very 
fine sandy 
siltstone 
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L~----

i 0 t ~ 'T£ DRILLED: c. 

SUMMARY - BORING NO. 34 (Piezometer installed) 

... THIS SUMMARY APPLIES ONLY AT THE LOCATIO" 9' THIS BORING ANO,lT "THE ,;.. l-

I TIMEofDRtLLING. SUe:>URf.o.CECONOlltONSMATDlrrERATOT':!ER.LOt.l.Tl0HS "+(' • 
I) L-' DE,':.TH ~~.... . ... W I>4"'Y CHANGE AT THIS LOCATION WIIH THE PASSAGE or TIME. Tjoit OATA ~~1-

'"' .flV ~O pRESENTED IS A SIMPllflCATIOH Of ACTUAL COHDITIONS [liCOUHTEIIltO, . .s',-('-f:I. 

~ ~ .~ 

22,1974 .. ~o.,.~ 

TEET lit tv ELEVATION: ~ ).. 

O.-,,~-.~~~~~,,~~"-~~~~--------__ ~ __ ~ ________ ~ 
CL dry stiff dk. brn. SILTY CLAY 
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I--~S~M~~ ____ ~d_e~n~se __ ~d_k~.~gr~.~S~I~LT~Y~S~A~N~D~ __________ --4 
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15--
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in 
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stiff 
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black, 
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brown 
& 
brown 

red 
brown 

& 
brown 

I 

SAND, fine 
& SILTY 
SAND 

SILTY CLAY 
sandy 

(continued) 
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hard 
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hard 

brown SILTY CLAY + freguent 
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SANDY SILT 
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~ 

brown interbedded very thinly 
& SILTSTONE & bedded,' 
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gray SANDY ve1 weathere ~ 

SILTSTONE to ard 

I cemented 
streaks :& 

. 
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24 
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~I L I 
I ~ 

TI'I15 SUMMAIH APPLIES ONLY "'-r THC LOCATION or Tl115 60RI'I(; AND AT lHE >- L-
TIME OFORllLING. sueS-URr"C[ CONDITIONS MA.Y Dlfr[RAT OTHER LOCATIONS .1-~~' 

SUMMARY - BORING NO 35 (Piezometer installed) 

IN <Ii'" -fbO p/lESUHEO IS A SIMPLIFICATION or ACTUAL CONDITIONS ENCOUNTERED. -t-('-? 

~,. DAn: DRILLED: Oct. 22 1974 ~~ 

lL 
D(pTH ~tO ~ AHD MAY (tH.NG£: AT THIS loc.r.rlOH WITH THE PASSAGE OF Tn.!£:, THE DATA .... .-::."'k 

HET .,...J- ~~ ")..<f' 
O-r_~~~~~-r~E~L~E~V~AT~I_OTN_' __ ~_·-. ____ ~-,~~~~~~~~~~~ __ ~~t-._~ __ ~ ______________ -, 

gr. brn. SILT & SILTY CLAY mixed M>eL dl)' v.soft IL :ILL 
black CLAY - ADOBE 

3 
- slightly firm 

1 C,'{H 

IL 
lL 
II 
lL 

• 

• , 

1 , 
• · .1. 

. 0 · • • 1_ 

1 

1 

S 

L 

o 

r-

P 5-r­
E 2 
w ~ 
A 

S 

H 

-
3 

10-r-

r-
4 

" 

CL 

SM 

CL 

& 
SM 
& 
SC 

CL 

SM 

1 5 - i--I----; 

CL 

-
5 

moist 

moist 

dense 

vel)' 

st iff 

& 
very 
dense 

vel)' 
stiff 

gray 

~k. gra) 

gray 
brown 

brown 

& 
light 
brown 

dark 
brown 

brown 

dark 
brown 

& 
gray 
brown 

SILTY CLAY 

SILTY SAND 

SILTY CLAY 

SANDY CLAY 

CLAY 

I 
SANDY CLAY 

SILTY SAND 

SILTY CLAY 

vel)' cracked 
& fine . 

+ alternating 
streaks & 
layers sil ty 
SOlid &. claye 
sand 

varying 
streaks 

. 

13 

3 

18 

. 

3 
20~~----~----~L-____ J-____ ~ ________________________ L-__ -L ____________ ~ 

(continued) 

BIG CANYON RESERVOIR STUDY 
for City of Newport 

in coo eration with James· M. Montgomery, Consulting Engineers, 

CONVERSE, DAVIS AND ASSOCIATES Consulting Eng;nw, and Gralog;'ts 

Inc. 

PROJ. 
NO. 

DRAWING 
NO. 
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SUMMARY - BORING NO. 35 (continued) 

""""" 00' 25 1974 ~~ • , ..t-'? ... 
THIS SUMMARY ",,,PLIES Ot.lLy ... T THE LOCATION Of THIS f10RING "'1'010 AT THE ,;.. l-
TI~[ Or-DRILLING. SUBSURfACE CONDITIONS Io.AAYOlfF[R..,T OTHER lOCATlCH5 "1-:f'f" 

""~ ~ AND loA"'''' CH ....... G( AT .THIS lOC.o.TION WITH THE PASSAGE or lilAC- THE CATA .... ..0:;:.1-
({v q,,0 pRESENT[D LS'" SIMPLlflCATIOH Of oI.CTU.ll CONDITIONS [,.,.COUtHEI't[O. oS'_f'-p> 

~ ~ . ~~ 
~ . .' 

moist· very gray SILTY CLAY 
stiff brown 

.. '".-, 

CL 

& • & 
SM & brown + alt· stks. silty sa 

very 
moist very light SAND 

dense brown fine 
~ 

6 3 
- I-- SP 

& -
SM & & 

wet light 
-gray 

brown ."§~ > Fi rs~ H2 0 encountere 

B 
~ 

7 
1-~ 

c 
K 

~ 

35 ,-~ 

. 

I--

40 
9-1' 

very 
ML ,-moist 

moist 
CL 

& 
SM 

-
jllP$ . 

15°5 

soft interbedded "U gray very to-~ 

medium & SILTSTONE, slightly 51 L-

hard brown SILTY weathered 
& CLAYSTONE, streaks, very & 
light & very fine thinly bedded hard 

streaks 
brown SANDY very fractured 
& I SILTSTONE 
yellow + occ~si~nal 

tcementea 
streaks . 

+ frequent 
very fine 
streaks silty 
sandstone 

. 

BIG CANYON RESERVOIR STUDY 
for City of Newport 

22 

23 

17 

in c with James M. Montgomery, Consulting Engineers, 

CONVERSE, DAVIS AND ASSOCIATES Consulting Engin«" antI Geologists 

Inc. 

PROJ. 
NO. 

" 

-

UJ 

"-

o 
UJ 

I­

« 
"" o 
lL. 

"" UJ 

"-

1 

DRAWING 
NO 
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1 
SUMMARY - BORING NO. 36 (Piezometer installed) 

THIS SUMMARY "PPllES ONLY AT THE LOCATION of THIS BORING .... NO "1 THE ).. J-

OAT< DR'LLED, Oct. 22, 1974 ~o .. ~ 
~ TIME or DRllltliG. SUBSURF ..... CE (OHDITIONSMA,Y DiffER .0.1 OTHER l .. OC .... TIOHS - +('~ • . 

DLPT'" "'.... "'1010 M .... ,. {'tA,NG( AT THIS LOCATION WITH lHE pASS"'G[ Of TlM.E. Tt1[ OATA .... -<11-

l
iN .t.('" ~o PRESENTED IS A SIMPLlflCATIOH or ACTUAL (OIJOITIOH5 [NCOUNTERED. ~~1lt 

YEET ,..T .... ~ '" ... 
• "" ELEVATION: ~ J.. 

: i II 0 --'-'--;5::-:;, M7I-d:':ry::";':"''--'o''--d;--"n,-e--':b-:-1 a-c-'-k---';-;5'"";, IIC::T~ Y-;:-SA.,..,N:-;-;;::D-----~~~\---------" 

1 
S very gray CLA Y 
o I-- CL stiff 

1 
I--

dense SILTY SAND 8 

! L 
sc 

very 
dense· 

gray 
brown 
dark 
brown 

CLAYEY SAND 

f~ L 

I 

. , 
(J. 

~ 
~ 

I 
I 
I 
I 
I 

T 

B 

E 

D 

R 

2 
I--

-
3 

~O-c-

--

4 
015-1--

C 

K 

- . 

SM 

ML 

& 

~ CL 

R 

moist 

soft 
to 
medium 
hard . 
& 
hard 

very 
hard 

light 
brown 

SILTY SAND 

with trace of clay 

gray I interbedded 
& 1 SILTSTONE· 
brown & C LA YEY 
streake SILTSTONE 

with 
alternating 
hard cemented 
streaks 

gray 
brown 

SILICEOUS 
cemented rock 
very fractured 

very to .. 
moderately 
weathered, 
intensely 
fractured 

ML soft gray& SILTSTONE & CLAYEY 

14 

16 

13 . 

- ML/C gr/browr SILTSTONE interbedded 
20J--L~~L-____ ~ ____ ~~~~~~~~~~~~~~ __ -L __ ~ ____________ -l 

I 

(continued) 
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S SUMMARY - BORING NO. 36 (continued) 

l(ATE DR'LLED, Oct. 22,1974 - . ~o .. ~ 
THIS SU>.AM"'RT .l.PPU[S OHLY AT HIE LOCA,TID,,", Of THIS BORING .... ,.,.O ... T THE .>- L{' 

,_ TIM(orORtLLIHG. SUB5URr .... CECONonl0NSMAYDlffERATOTHERl...OC .... TIOH5 -1- (' 
_ oEPTH «..... ...110 MolT (H .... "'(;( AT THIS LOCATIO"! WITH TI-lE PASS""GE Of TII-I(. THE OA.TA. "'-t.1-' 

IN ~v <ll0"'" PI'l(SENTEO 15 A SIt.lPLlfICATION or ACTU,o,L CONDITIONS [HCQUI-HERED, ~('iIo 
FEET 't-~ ~~ . .(>.~C'). 

~ ~ 

20~~~-.--~--.-~--r-----~--~~~--------~~~~~-----------; 
B 5 moist soft gray interbedded very weatherE~11 

f-- & SILTSTONE & very fract. 
I brown . & C LA YEY contarted 

E 

~' 
... R 

lc 
m 
L 

d. 

I 
I 

K 

I f-

30 -:!-

35 - cJL 

& 
SM 

& 
very 
moist 

& 
Dec. 
weI 
streaks 

moist 

medium 
hard 
& 
Dec. 
hard 
streaks 

. 

& 
light 
brown 

SILTSTONE . very thin bed 
& SANDY 
SILTSTONE :e;:thered 

moderately 
fractured . 
very 
thinly bedded 
+ frequent 
fine 1" 
s trecks 
slighil y 
weathered 
& hard 

+ occasiondl 
fine streaks\ 
silty sandston~ 

-

11 

1-,-1 5",--:±Y~,- H20 rose to 
t-by the end of 

drilling 

12 

9 . 29 40~~--__ L-____ -L ____ ~ ______ L-____________________ -L~~L-__________ ~ 

(continued) 
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SUMMARY - BORING NO, 36 (continued) 

DE.PTH 
.N 

I'"EET 

40 

T£ OR.LLEO. Oel. 22,1974 ' . ~~ 
~i>/ 

THIS SUMMARY APPLIES ONLY AT THE LOCATION Of THIS BORING "''''0 AT Tt'lE )- L.~ 
TIME or,DRILLING. SuaSUAr"'CE CONOITIOHS MAY 0Ifrt:RAT alH.LA LOCATIONS '1- (- • 

<c,,~ " .1.1010 MIo.y CH ...... G( AT THIS LOCATION WITH THE p"'SSAG[ or TIM(. THE DATA. "'41-
"l" ~o PRESENTED IS I. SIMPLIfiCATION Of ... CTUAl COHD1TlOliS ENCOUNTERED. ..s' ....... ('~ 

...... . ~"'."~ fct~ ~-4. 

B 
E 
D 
R 
0 
C 
K 

j 
45 

moist medium groy interbedded very to sligh~ Ii to to & SILTSTONE fractured stks 
wet occ. brown CLAYEY very to slight y . streaks hard SILTSTONE weathered, + 

streaks & SANDY hard cemente( 

ML 
SILTSTONE streaks, very 

thinly bedded 

I-- non-froc tured 
black 

10 27 
, 

. 
~ 

50-

, 

,55-

60J-~--~----~--~----~_----------------~---L--------~ ll( 
q. ~I---------------B-I-G--C-A--N-Y-O--N--R-E-S-E-R-V-O--IR---ST-U--D-Y--------------==~~O~RA~~ • 
• for City of Newport 24 

in cooperation with James M. Montgomery, Consulting Engineers, In,c. 
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SUMMARY - BORING NO. 37 (Pi ezometer installed) 

THIS SUMMARY J.PPLIES ONly,t..1 THE LOCATION or THIS aORING ... NO ... 1 THE ). t-
TIME orORllLIHG. SU8SURfACE (OH01110,,5 MAr Olrr£RAT OT.HER LOC.l.TIOHS - +«'~ . 

DEpTH ""~ ~ ... NO MAY CHANGE AT THIS LOCATION WITH THE PASSAGE or TIME. THE 0 ... 14 ""'I>"\-
IN q" "?;l0 PRESENTED IS'" SIMPLtfICJ.TION or "'CTUAL CONDITIONS [NCOUNTERED. -t..~..p. 

T ~ -I" . . ~ e;-
'EE lOt" ~~ ELEVATION: ~ S-

dry dark CLAY 

,,£ DR'LLED, Oct. 22,1974 . ~o .. ~ 

O-r-.----~~---.-----.~~--~~~----------------~--~------------_, 

S 

o 
I 

L 
--k. 

T 

E 

R 

R 

A 

C 

E 

J 

5 

E 10 

P 

0 

S 

T 

15 

1-

1 
1-

---

2 
--

--
3 

-r--

--

4 ---

--

CL 

. 
slightly 
moist 

mOIst 

SM 

& 

~ SM 

-

SJ(. 
SM 

very ;;- . 

stiff brown 

brown SILTY SAND very 
dense with some clay 

lIght SILTY SAND 

rowo J 
gray 
streake 

I 
light I SAND 
brown fine 

9 

alternating 
merging 
streaks with 
occasional 
fi ne 1" 
streaks with 
some clay 11 

& + alternati g 
merging 
streaks 14 
sand, fine 

1B 

light 
gray 

20-L~5~ ____ ~ ______ ~ ______ ~b~r~ow~n~ __________________________ ~~1~B~L-____________ -J 

(continued) 
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LI 

~AT£ OR'LLEO Oct. 22,1974 . ~o .. ~ 
THIS sU ... n.o.RY APPLIES OHLY AT THE LOCATION or THIS 80RII'G '\1-10 AT THE )- L-
TIME OF DRILLING. S\JB5UFlFAC(CONDITIOHSMAYDlff[RATOTH[RlOCIo.TIDH$ .+~~. 

DEPTH i;~ 'v AND MAY CH"NG[ AT lHIS LOCATIOH WITH THE P"SSAG( Of" TIME. Tf1[ DATA "'-<1"1-

l
IN q..... 'b0 PRESENTED II A SIMPLifiCATION Of ,l.CTUAL CONDITIONS ENCOUNTERED. .s-_;:"" 

- '" I'"EET .. ~ 4.~ ;..o-J-
~ ~ . 

. SUMMARY - BORING NO.37 (continued) 

I 

I 
I 
I 

I--

7 
30-'--

-
a 

35--

S%, 
SM 

SM 

& 
ML 

ML 

& 

SM 

moist very 
dense 

soft 

&. 
medium 
hard 

medium 
hard 
to 
hard 
streaks 

light 
brown 
& 
light 
gray 
brown 

gray 
& 
brown 
streaked 

light 
brown 
& 
gray 
streaked 

& 
brown 
streaked 

gray 
& 
dark 
gray 
& 
brown 

SAND 
fine 

CLA YEY 
SILTSTONE 

SILTY 
SANDSTONE 

interbedded 
SILTSTONE 
& CLAYEY 
SILTSTONE 
with occ. 
very fine 1" 
streaks 

very 
very 
J 

weatherE tla 
frac tured 

+ interbedded 
very fine 3" 
streaks 
siltstone, 
clayey 

very fine 1" 
streaks 
moderoieIy 
weathered, 
moderately r= 
fractured I -0 
very thinly ~ 
bedded .5 

-u ., 

29 

14 

"EV 

r 

w 
"-

"-

o 
w 
I­
<{ 
0<: 

o 
-

I I 

SILTY 
SANDSTONE 
with frequent 
fine 1" 
cemented 
streaks 

~=>I----'--T, t--H20 level afte 
--c----'-"'I'"~ four hours 

LL- . 

0<:. 
W 

9 

& 
CL 

& 
moist 

streaks silty 
claystone 

(continued) ~( 40 
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NO 
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SUMMARY - BORING NO. 37 (continued) 
DAT( 

OE:PTH 
'N 

FEET 

DR'LLEO Oct 22 1974 " ~~ . , ~~ 
THIS SUMMARY APPLIES ONLY AT THE LOCATION Of THIS aORING AND AT HiE >- L. 

<0 TIMEOfOR1LLlHG. SUBSURfACECONOITIONSMAYOIFrERATOTHE"!lOCATIONS -+<'<, 
(.: ~ AND MAY CHANGE AT THIS LOCATION WITH THE PASSAGE Of liME. THE OATA .... -<:>1- • 

.. 1(" ~o pRES[NTED IS A SIMPLifiCATION Of ACTUAL CONDITIONS ENCOUNTERED. ol'_<'1) 
~- ~ ~Q 

<0'" "..J.. ~ ~ 
40 

B 

E 

D 

moisf medium Inte(1)8(lde(f slightly l 
to hard ray SILTSTONE "weothered, 

to dark & SILTY moderotely 
very hard CLAYSTONE fractured. moist groy • 

streakec & with occasionol very thinly 
R 

0 

C 
-K 

h5 10 

50-

55-

. 
brown tq frequent bedded 

cemented streaked streaks 

19 

" 

~O~-L--~ ____ ~ ____ ~ ____ ~L-__________________ -L __ -L __________ -J 
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L 

SUMMARY - BORING NO.38 (Piezometer installed) 
T( DRILLED: Oct. 

OLPTH 
ON 

FEET 

~ .. , 
THIS 5lJl.IJ..\ARY APPLIES OHLY AT THE LOCATION Of THIS BORING "'liD AT THE ,)..1-

~ TIME Of DRILllNG. SUBSURfACE (Of<OITION5MAYOtrrERAT OTHER LOCATIONS . +(' • 
~ ~ "'NO MAY CHANGE AT THIS LOCATION WITH THE PASSAGE Of TIM£. THE DATA '-<;,('1-

(" ~o pRESENTED IS A SIMPLIfiCATION Of ACTUAL CONDITIONS ENCOUNTERED. IS'..-~~ 

30,1974 .. ~~ 

• .,.."" '0 .... -1' ELEVATION: '. .('..~C'..L-
O-r-.----~-----r----~------r---------~----------~--~~----------~ 

dry soft dark 

1 F 

L 

L 

I 

J 

--

1 
,.-

5--

2 
f--

--

3 
10-f--

i---

4 

CL 

& 
SM 

moist stiff 

& 
dense 

gray 
& 
brown 
& 
block 
gray 

, T very brown 

I D moist & 

15-'---

dense 

E E SM to dark 
~ R P moist bro wn 

".' ! 0 streaks streaks 

SILTY CLAYS 
& SANDY SILT 
mixed, varying 

SILTY SAND 

wi th peci gr. 
fractured + 
shale & occ. 
fragments to 

- -'-----------l 
+ mixed 
silty sand 

" 6 

8 

8 

6 

C S S,e" moist very light SAND 
. 1 /c. dense brown very fi ne 

I IE~~~~ __ S-LN ____ ~ ____ ~ __ ~.~ __________________ ~_1~8~ __________ -J 

-. (continued) 
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SUMMARY - BORING NO. 38 (continued} 

DEPTH 
IN 

FEET 

20 
T 

DRILLED: 

00,30,)97' . ~~ 0«<.1', . 
THI5 5UI .. .o.U.RY ",PPlIES OHLY .... T THE LOCATIOH Of THIS BORING AHO,ll.T HiE r t-

V<.,.r., 0" 
TIMEOfDRILLUIG. SUeSURfAC[C('NDlTtONSMAYDlffER ... TCTHERLOC .... 110HS '+~~' 
"HD MAY CH,lNGE AT Tt1IS LOCATION WITH TtiE PASS ... G( or TnA£. THE DATA '..()1-

-I'~ o/"~ PI'IESOITEO IS'" SIMPLIfiCATION Of ACTUAL CONDITIOHS ENCDU.HERED, ,s. __ ~~ 

rot" ~~ -I"-:~J.. 

D 
E 
R E 

R P 

A
O 

C
S 

E I 

~5 

B 

E 

D 

R 

5 

C30 

K 

I 

35 

40 

-
6 

+-

'--

7 
-~ , 

~ 

-~ 

f-

l( 

moist, very 

3rM 

very dense 
moist 

. ,-

& wef dense 
SM & 
ML sti ff 
CL 

, 

very soft 
moist 
& --

moist 
streaks 

ML 
& 

CL medium 
hard 
streaks 

PIP.> 
14b

)/ 

light SAND -'-. 
brown very fine 

-

& + merging fine 
brown streaks silty 
& sand & silt, 
gray & silty clay 

.+ occasional 
4 

fine shale 
fragments --.-

1'1. -;=. 
gray interbedded very • 

5'Y & SILTSTONE wea thered, =:=' 
brown r SILTY 

intensely ~ 
CLAYSTONE fractured, 

beddi ng '--, 
indistirict 

13 

I + occasional 
bedding 

I streaks, verr 
to moderat'e y 
weathered 

12 

-

+ occasional 
- streaks sandy 

sil tstone 

6 

,--
" 

H20 seepage 

~.Y'-,1. not stabiliz ~d 

-

w 
0... 
-
0... 

0 
w 
I-

<l: 
cr; 

0 
LL 
cr; 
!..!.J 
0... 

It 
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SUMMARY - BORING NO.39 (Piezometer installed) 

~i', 
TH15 SUt..H"ARY J,.PPLIES ONLY AT THE LOCATION or THIS BORING AND AT THE ,)< t. 

", TIME Of"OR'Lll .. G. SUBSURfACE CONDITIONS "" .... l DlrfER ... T OlHER LOCATIONS • +<'~ ~ 
DEPTH ~ v ).1<0 MAY CHA.NGE AT THIS LOCATION WITH THE pASSAGE or THolE. THE CA.T" .... -<:01-

IN fV ~o PIHS[!iTEO IS A SIMPLifICATION Of ... CTUAI:. CONDITIONS ENCOUNTERED. ~--<'1l-
"EET ~.:01'..,.-t' ...(-,. C' 

,(j,'.., ELEVATION: ~ J-. 

"AOE DR'LLEO Oct. 30,1974 ;~~ 

O.--r---,------r-----.-----~--------~------~--~--~----~----_, 

S 

L 

-- CL 

1 

o 
P 

E 

W 5-f--

A 2 

S f-­

H 

--
3 

10-~ 

--

sc 
& 

SM 

& 

ML 

CL 

& 

C~ 

CL 

dry 

moist 

stiff 

dense 

& 
st iff 

very 
stiff 

brown 

& 
gray 

dark 
brown 

SILTY CLAY 
sandy 

CLAYEY SAND 
& SILTY SAND 
with trace clay 

} 

SILTY CLAY 

+ alternating 
fine 3" 

4 

streaks sandy 
silt with SOmE 3 
clay 

+ alternating 
streaks clay 11 

4 
SM 
& 

very 
moist 

brown I 

I SILTY SAND 
& CLAYEY SILT 
sandy, alternating 
merging streaks 

/,;" H2 ° sample 
9 V f H20 rose to 15' 
--'-+'- within 15 minutes 15--,-

T D 
E E 

M~ 

SM 

r----r-w-e-t---r-v-er-y---r-g-ra-y---r-S-IL-T-Y--S-A-N-D------------~~~--Fi~tH20 

den~~4 
~ 

c :P .-
AO 1i l S SP gray SAND ~ 
C f-- ~v. brown fine 2 
E I /SM .2 
2b~~S~ __ ~ ______ ~ ____ ~ ______ ~r-~--~----------~~~-J-9~~------------~ 

(continued) 
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I 
I 
J 

I 
I 
1 
1 
I 
I 
I • 

I 

- <:T£ 

DEpTH 
'N 

I'"EET 

20 
T 
ED 

~.E 
P. 

B 

E 

D 

SUMMARY - BORING NO. 39 (continued) 

DRILLEO; Oct. T~?:!;~~Y APPLIES OfoiLY AT THE LOCATION Of' lUIS BORING ANO AT' THE ~;~~ 
ro TIIoAE orORILlING, SUBSURfACE CONDITIONS M.A.Y Olr.[R AT OTHER LOCAT10WS . +<'«- , 
~ :v ANO I-IAY CHANGE AT THIS LOCATION WITH THE PASSAGE Of TIME. THE O ... T.... ....-'t)1-

fV "90 ,.RESENTEO." A $IMPLIrICAlIO!O Of ACTUAL COHOITIO"lS [NCOUNl(IH:O. IS'..-('-s:-

~ ~ . ~~ 
~ lQo." • 

rt 

SP/ 
/SM 

wet very 
dense 

light 
brown 

SAND 
very fine 

, 

lb 
..-:" 

~ __ ~ ______ ~ ____ ~ ______ ~ ____________________ ~ID 

very weathre1 very soft gray interbedded 
moist & SILTSTONE, 

very to 
moderaleJ.y 8 

Plf!5 brown SILTY 
12'5 

moist & streaks CLAYSTONE 
ML medium & very fine 

R 25 -~ & hard SANDY weathered, 

0 

C 

r 

CL 
-

f-:: PI?> 
f II'W 

3O-~ 

& 
hard 
streaks 

SILTSTONE 

-

. intensely 
fractured, 
thinly bedded 
with hard 
cemented 
streaks 
below 25.5' 

24 

\ 1 
~ 

8 26 

l 
.. 

35-

• 

· . 

UJ 

0.. 

0.. 

o 
UJ 

I­

« 
cr: 
o 
'-'­
cr: 
W 

0.. 

• ' 40-L~----~ ____ ~ ______ ~ ____ ~ ______________________ ~L-__ ~ ____________ _ 

( 
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, , 

I ~ , 
I 
I 

), 

r SUMMARY - BORING NO. 1-40 (Piezometer Installed) 

I 

DATE O"'LLEO, August 6, 1975 ~~ 
~ .. / 

THIS SUMMARY APPLIES ONLY AT THE LOCATION Or THIS BORING .I..I.!O AT THE ).. L. 
TIME OF ORILllt./G. SUBSURFACE CONDITIONS MAY DIFfER AT OTHEII LOCATIONS • +~ ~ 

DEPTH <fc.,.~ v AND MAT (I'UNGE AT lJotIS LOCATION WITH THE pASSAGE or TIIAt. THE DATA .... -<:>1-
fV 0 PREsEtHEO IS A SIMPLIfiCATION or ACTUAL CONDITIONS [NCDUt-lTER(D. >5'_(-11 

F~~T ~ -1-'0 ~C' 
~.,..~"' ELEVATION: . . J.... 

S 
L 
o 

i---

1 
i---

i---

ML 
1 & 
n 

moist 

2 ZH 
5- i---

very 
,moist 

1-------4 
CH 

. --
& Siv 

sti ff 

stiff 
& 
dense 

dark 
gray 
brawn 
& 
brown 
gray 
light 
brown 
& 
black 
gray 

black 

mixed 
SANDY SILT, 
SILTY CLAY 
& CLAY 

CLAY-ADOBE 

+ alt. stb. silty 

+ fragments 
shale to 6" 

sand 

3 

4 

I ~I 
& 
brown 
& 
gray 
& 
light 
brown 

SILTY CLAY + olt. fine 
6" stks. & 
layers 8 

I 

I 

I--

4 
15-i---

I----

5 

CL 
& 
SM 

& 
S~ 
/SM 

CL 

moist 

silty sand 

+ stks. to 3" 
sand, fi ne 

~-----+-re-d.---~------------------------~8--
very SILTY CLAY gravelly 
stiff brown 

brown 

9 20-L~----J---__ ~ ______ ~ ____ ~ ______________________ ~~ __ ~ __________ ~ 

(continued) 
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< -

SUMMARY - BORING NO. 1-40 (continued) 
1 

r; 
0." '""'" Ao,",' 8, "'5 ~~ , k"', i,;;;. TlflS SUMMARY APPLIES ONLY AT THE LOCATION Of THIS BORING AND AT THE ). L.~ 

TIME Of DRilLING SUB5URfACECONDITIONSMAYOIFfERATQTHER LOCATIONS + ~ 
DEPTH (..~ v AND MAY CHANGE OAT THIS LOCATION WITH "THE PA.SSAG[ or TIME. THE DATA "'~1-

'N ~v ~O PRESENTED IS A SIMPLIfiCATION or ACTUAL CONDITIONS [NCOUNTERED. ~--~i:> 
FEET ~ ~ ~~ 

~ ~ - ,-, S 20 moist- very brown SILTY CLAY 
L

W 
CL stiff OA -'!': -~~ 

I 
p S dense CLAYEY SAND H20 Level after 
E H SC 
--

v. moist 2 hours at 2 J .0' 
T SILTY SAND 

I~ 
SM wet 

, 
R 5L 

I~ 
f..- light SAND First H2O , 

6 brown fine II encountered at 1 

I E 25-~ 23.4' i 
I 

D 
~ E SM 

p 

I~ 
I 

- UJ 

micaceous 
0.. 

II 
0.. : 

I--

( 7 + frequent 4 0 

:[ 
W· , f--- fine 3" I- . 

fragments <l: 
"" 

I shale 0 
LL 

"" W 

soft brown "-IS P nterbedded moderatly 
E to & SILTSTONE, weathered, 

If 
medium gray ~ILTY ClAY- very thinly 

& STONE + bedded 
) 

f--- ML 
light very fine intensely - brown SANDY fractured & 

II< 35-~ 
& 

SILTSTONE jointed. 6 CL 
with occ. with freq. 

i'Dips 60° cemented polished 

I to SSW streaks surfaces on 
j oi nts 

I-

I 
l I 

g 

9 j.-Sedding 
40-L~~Jn~d~is~tLi·n~c~t __ ~ __ ~ ___ -L _____________ L-7_-L _________ ~ 

i ------------~~~~~~~~~~~~~-------------.~~ ! BIG CANYON RESERVOIR STUDY OR~-;:;'NG 
'j - for City of Newport 

in cooperation with James M. Montgomery, Consulting Engineers, Inc. 37 
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, 

(I SUMMARY - BORING NO. 1-41 (Pi ezometer 

DATE 

.'C". Aece,", 1975 ~~ ~ .. , 
THIS SUMM4RY APPLIES ONLY AT THE lOeATIOI< or THIS BORll'<G ANO "T THE )- I-
TIME orORllLING, SUBSURfACE (ONOITIO,.;5 MAY DIffER Ai OTH.ER LOCATIONS . +~~ 

DE:PTH ~~ y AND MAY CHANGE AT THIS LOCATION WITH lifE PASSAGE or liME. THE DATA .... -a"1-
ON q'" '00 pRESENTED IS A SIMPLIFICATION or ACTUAL CONDITIONS ENCOUNTERED, ,so __ !.t:> 

FEET ~ ~ ~g 
~,... '"' ELEVATION: . )... 

0 
black CLAY-ADOBE S dry firm + occ. pea 

L stiff gray gravel to 2" 

I " 
0 moist 
P 

: E - . 
W 1 6 

l~ e-
CH, slightly 

I, H porous 

I 5 -~ 

I " 2 1 .3 
'--

, dense gray SILTY SAND + ace. pea 
. gravel to 1 " 

.SM 
brown 

" 

e.- very dark SILTY CLAY gravelly 

( 3 stiff gray sandy 11 
I , 10 -e-

I I 
I 

gray-I 

I, 
+ ace. merg. 

& stks. sandy 
brown clay , streaks 

I, '-- CL 

4 11 
15 -e-

. 

, 
I , 

~ 

5 
, I 

20 

(. 

-
brown SANDY CLAY gravelly to 

3" 

SILTY CLAY gravelly 
11 sandy 

(continued) 

BIG CANYON' RESERVOIR STU DY 
for City of Newport for City of Newport 
in cooperation with James M. Montgomery, Consulting Engineers, 
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. > 

SUMMARY - BORING NO.I-41 (continued) 

~1>, 
THIS SUMMARY APPLIES ONLY "T THE LOCATION or THIS BORII-I(; AND AT THE ;..1.-
TIM[ Of DR ILL lNG. SUBSUllf ACE CO!-lD IT10NS MAY 0 l!'"fER AT OTHER LOCATIONS +~ ('0 

DEPTH <.vc, v AIoID MAY CHANGE AT THIS LOCATIO"" WITH THE PASS.l.GE Of TIME. TIH CAT A ~1.-
IN ~V./C0 pRESENTED 15 A SIMPLIFICATION Of ACTUAL CONDITIONS ["'COUNTERED. .s:-;1> 

DATE DRILLED. August 7, 1975 ~~ 

FEET 'r"~ 4.~ ,).Q-j.... 

-r-~~~~~-'--~----'-~----~~------~~~~~~------------~--~~--~r---~~---------' 20 
moist· stiff brown SILTY CLAY + occasional S 

L 
o 
P 
E 
N 
A 
S 
'1 

j 

E 
r ~ , 

I--

6 
25 - f--

7 
A 30-f--
r 

D 

: . 
1° 

) 

f--

liT 8 
1 35 -1--

L 
B 

1 ~ 
[ ) 

CL 

& 
SM 

SM 

wet 

very 
dense 

stiff 

light 
brown 

. 

sandy 

SILTY SAND 

SAND 
fine 

gray interbedded 
ML 
& moist 

brown SILTSTONE & 
I----+m-e-d-i-um---l & light SILTY CLAY-

CL " 10 hard to brown STONE 
I-- hard & white fine stks. v.f. 

p"a gravel 

+ alternate 
streaks & 
layers ta 6" 
si Ity sand, 
sl ightly 
porous 

micaceous 

very 
weathered 

. moderately 
weathered 

8 

5 

4 

~---
H20 at 33.8' 

pfter·1 hour 

1-

w 
a... 
a... 

o 
w 
I­
<{ 

"" o 
1.1.. 

"" W 
a... 

~ 

I 
9,·I-Dips .150 W .. k sandy siltstone, 4 

strea s t d t k K40-1_i-___ i-_____ ~ _____ ~ _____ ~c~e~m~e~n~e~~s~re~a~s~ ________ ~_L ____ _L ______________ ~ 

.." 
1 
J. 
1 
! 

. Water encountered at 33.8' 

BIG CANYON RESERVOIR STUDY 
for City of Newport 

in cooperation with James M. Montgomery, Consulting Engineers, Inc. 
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BORI NG lOG GEOLAES, INC. 
Gt:QLOGY AND 50lL t:NGINEERING 

Project Donald L. Bren Co. 

Boring No A Location New MacArthur & Port Sutton WO 465-00 Drill Dote 12-14-72 

urfoce Elev Logged by 
JAS 

flVI I D ng We'ght 

'- '" 
..J >-'1- ~ 

I- UNIT (soil, fill, alluvium, siltstone, etc.) 0 
,.. 

w~ 
w 0 CD "'0 '::: 
w ..J ;:ow -0 a: 

"'LL '" =>r-a: LL 
':? MATERIAL DESCRIPTION (%sond, silt, clay; color, 

,... w, C'CORE z_ 
w - ",'-' I-Z 

I consolidation, etcJ <J) 
a:", WO "'w 

l- I ATTITUDE MEASUREMENTS: a.. . .3: B·BAG o~ -I-
<! I- a. =>=> Wo Sz 
3: a.. « B - Bedding F-Fault w cr 0 Z..J >- "0 

0 J-Joint RS- Rupture Surface a: WeD a: '-' 
'" '" a. 0 

0 I C' Contar.t 
f--

ROAD FILL: Light brown SILTY SAND (SW) • 

TOPSOIL: Dark brown, SANDY CLAY, modera-
tely firm, slightly moist. 
At 2 feet. Becoming brown, firm to 

\ 
hard, dry. 

slightly I i-- 5 -

1\ 
At 3 feet. Becoming softer, -

.. moist • 

TERRACE DEPOSITS: Brown CLAYEY SAND (SC) • 
At 4lz feet. --- Becoming softer, slightly 
moist. 

- 10 1\ 
At.5 feet •. Light brown S~~? _ . .::.:nse, / 
sllghtly mOlst, hard. .' ..... - -

BEDROCK: Brown SILTSTONE, firm, slightly 
moist. -

Between 10 and 11 feet. Becoming -
moist. -

- - 15- - -
-. - -

-._. 

l-

i-- 20 'I u,' 
T.D. 20 feet. 

- Water at 20 feet. 
W.L. at 12.8 feet, 12-28-72 
Hole caved in February 1973. 

I-

- I- 25- - -

I ~RI :LI MIf ~Af ~y-
::--- 30-

SUE JEeT TO R VISlot 
.. 

Sheet I of -L . 
PI l1TF 
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BORI NG lOG GEOLAES, INC. 

Pro j e ct __ D_o_n_a_l-d-L-.-B-r-e-n-C-o-.----
GEOLOGY AND SOIL ENG}NEERJNG 

Boring No. __ l __ Locotion ____ S_e_e_P_l_a_n-'--___________ wd+65 - OO Drill Dote 12-13-73 

HR 
foc E I Logged by Driving Weight : r e ev 

- -' f-'f- ~ 
>- '" UNIT (soil, fill, alluvium, siltstone, etc_> 0 >- we... 

0 ro "'0 ~ w 
-' ::;<Ii -0 a: w 

'" IL· '" ::>f-a: ~ MATERIAL DESCRIPTION (%sond, sift, clay; color, >-- w, C'CORE z_ 
w ':' "'u a:", W O f-Z 

:r: consolidation, etc.) '" 0"-
u)w 

f- :r: ATTITUDE MEASUREMENTS: a. - -,. 8-8AG -f-
<! f- a. =>::> wo Oz ,. a. <! B-Bedding F-Fault 0 z-' >- :>'0 w a: a: wco a: 

0 

'" J - Joint RS-Rupture Surface '" a. 0 u 

f--- 0 I C - Contad 

ROAD FILL: r 

SOIL: Brown to dark brown, SANDY CLAY, 
stiff, moist. 

\ . 
r 

TERRACE DEPOSITS (?) : Brown to reddish-
f-- - 5 -

brown, (SILTY SAND), medium,dense to '-
i-. -

dense with occasional rounded cobbles -
to 8" . -

-
At S feet. Becoming SANDY SILT, -
yellow-brown to gray, mottled with 
frequent hard SA~~STO~~ fragments, 

f--- 10 - appears highly disturbed. (Pods of - -
SANDSTONE and CLAY). -

At 14 feet. SANDSTONE fr agmen ts or 
pods in_punky SANDY SILT matrix. 

- 15 - i- -
J:jJ<:Vl-lUCK: . L 

At l5lz feet. SILTSTCiNE, gray to light 
brown, ~~ fracture wit~.1-_~~ks .®-
fractured surfaces. Medium hard to 
hard, moist. Few SANDSTONE pods still .. 

present. 
At 18 feet. - J: N5SH; vertical. 

f-- - 20· J: N37E; 74NH. i- -
At 20 feet. Very moist to wet on 

- east side. 
At 21 feet. B(? ) N70E; 45NH. N72E;42NH. . 

At 22-23 feet. -Zone ·of punky SILTSTONE r 
'vi th SANDSTONE fragments, similar to 
at 14 feet. SANDSTONE fragments up to r 

- - 25- 4" diameter. i- -
At 24 feet. B (?): N52E; 45NH, .~e_epage 
flU east side of ho .l<=c_(Ug11.!= ___ to_.1!1£d er a-t el r 
tr.o2n._.:f'.r.ac tures._ 
At 25 feet. B: N30H; 67NE (slicks on 
bedding) • 
At 27 feet. B: N52H·65NE. 
T.D. 32 feet. No caving. Water seepage ~fi EL 1M NA R" t-- 30- below .a0 feet. w.L.-.aCL'U'~t:~-'.! 
12-15-72. Piezometer installed. S BJEC ~TO ~EVISI PN-----

. 

Sheet I of J:.. 
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BORI NG lOG GEOLAES, INC. 
Donald L. Bren Co. Projecl __________________________ ___ 

G£OLOGY A.~D .aolL (NGINEERING 

2 See Plan 465 00 Bar in g No" _______ Local ion _____________________________________ WO - Ori II Dole 12-14-72 
- -. , .:, 

W hi EI L d b WR 0" race ev ogge y rlvl,n,-g e'g .... 

;:: 
..J >-'1- § \ 

~ <9 UNIT (soil, fill, alluvium, siltslone, etc. ) 0 W~ 
W 0 CD "'0 
W ..J 

" <Ii 
-0 a: 
"'LL :::JI-a: LL 

'-' MATERIAL DESCRIPTION (%sand, silt, cloYi color, >-. w, C'COR£ z_ - ",'-' I-Z 
w - a:", w ~ t "'w :x: consolidation, etc.) '" l-

I-
:x: ATTITUDE MEASUREMENTS: . 0. " .:;: B·BAG 0 -I-

<t 0. =>::::> Wo oz 
:;: 0. <t B- Bedding F-Fault W 0 Z..J >- "0 a: a: 

0 J - Joint RS- Rupture Surface a: W!Il u 
<9 <9 0. 0 

0 I C- Contar.t 
-

FILL: . Brown SAt-my CL.I>. y • 

r 
" TERRACE DEPOSITS: SILTY SAND, gray to 

reddish-brown, medium dense, slightly 
moist. 

; -- 5 - c-
o 

-
BEDROCK: SILTSTONE, dark gray, highly ......... 

fractured, medium hard to hard, moist. 
N. 70 0 W. 72 0 N.E. Occasional thin -
(l"±) reddish-brown SANDSTONE bed. -

--,,- 10 B: N84E; 63NW. - - -
J: NIOW; 62SE. 

B: N57W; 67NE. I .. --.,-. 

J: N15W; 64NE. 
-

f-- r- !5 -
B: N32W; 64NE. !- -

~ 

Very hard SILTSTONE. Seepage from I-
joints and fractures. N50W; 7lNE. 

B: N60H; 69NE. -
Moderate to heavy seepage from 
fractures and bedding. 

- 20 I-- -
-

-
" -

. 

- - 25- PR ~L MI NA t<Y-
B: N49W; 64NE. Su BJEC' TO F EVISIC N 

-

I T.D. 31 feet, \ 
- -

" 

I 
No caving. 
Water seepage below 17 feet. 

-=- 30- W.Lo at 11 feet, 12-15-72 - -
Piezometer installed. . 

Sheet I of l 
PI fiT!=' 



BORI NG LOG G-EOLAES, INC. 

Pro j ect __ D_o_n_a_1d __ L~. -:-B-=r_e_n_C~o~. ___ _ 
3 See Plan 465-00 12-14-72 Boring No _____ l:ocotion __________________ WO OriIIOate ___ _ 

GIEOLOGY ANO SOIL I[NGINE£RING 

ur oce EI ev L ogge d b y WR 0-riving W - ht e1g 

- .J 
>-'1- >- ~ 

I- '" UNIT (soil, fill, alluvium, siltstone, etc.) 0 w~ 
W 0 CD "'0 t: .J ::E"; -0 a: w "'IL '" ::01-a: ~ MATERIAL DESCRIPTION (%sand, silt, cloy; color, >-- w, C-CORE z_ 

w '::' "'u a:", W O I-z 

l- I I consolidation, etc.) '" oc. ",w 
ATTITUDE MEASUREMENTS: a. - -3< B-BAG -I-

<! I- a. ::.::0 Wo oz 
3< a. <! B - Bedding F-Fault >-w a: 0 Z.J ::Eo 

0 J - Joint RS- Rupture Surface a: WID a: u 
'" . '" a. 0 

0 I c - Conta~t --

f--

P'L{ FILL: SANDY CI..IW, brown, moist, stiff. 
At 1 foot. Dry. -
At llz foot. CLAYEY SAND brown, dense" 

s;,.L 
5 - (?) 

, 
f-- -f--

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

f-- 10 .--

j \ Dense and moist. 

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

At 14 feet. J: sOE; 62NE, slicks. 

f-- - 15 - f- -
- -

-
- At 18 feet. Slight se_epage, N1sE; 

37NW. 
-

-

B: N20E; 4sNW. 
- 20- B: N14E; 48NW. - -

B: N10E; 44NW. 
- -

B: N2sE; 2sNW, heavy seepage along 
bedding.~ 

J: N35E; verti~ seepage a1ong..J.oi.n.l:. _ 

c--- 25- - - '--------------- - - -

T.D. 32 feet. 
Water seepage below 18 feet. OR f=L \JA ~~ 
w. L. at 12 feet, 12-15-72 MI Piezometer installed. 

--:.- - 30- - SU ~~T TO R EVISIO 

• Sheet I of.2 
01 liT!:" 



BORI NG LOG G-EOLAES, INC. 
GEOLOGY AND SOIL ENCIN£IERING 

Project Donald L. Bren Co. 

Bar i n g No. _---.e4'--_ Loco t i on __ -"S"'e"'e'---"P-=l"'aoO'n'--___ -'--_______ w.O 465 - 00 Dr i II Do t e 12-15-72 

,ur ace Elev - Logged by WR Driving Weight 

;:- <!J 
w 0 
w -' 

0: IL 
~ w 

l- I :r: 
<t I- tL 

"' 
tL <t w cr 
0 <!J 

- ~ 0 I 

- 5 ----

UNIT (soil, fill, alluvium 1 siltstone, etc_> 

MATERIAL OEseR I PTION (%sand, silt, clay; color, 

ATTITUDE MEASUREM ENTS: consolidat.ion, etc.) 

B - Bedding F-Foult . 

J - Joint RS- Rupture Surface 
C- Contact 

-' o 
<D. 
::EV) 
r;;~ 

V) 
tL . 
=-::::> 
o 

-0: 

"' 
FILL:' CLAYEY SAND, gray-braWl, at 1-4 fee f-> 

SAND, gray, reddish-brown, medium dense 

SOIL: SANDY CLAY, chocolate brown, stiff, f-
orange. 1-. 

TERRACE DEPOSITS: SILTY SAND, reddish­
~--+--~ brown. 

/ 

- 10-

-I- 15 

,--- 20 

--25-

BEDROCK: SILTSTONE, gray with reddish-
brown streaks. 

B: N30E; 3lN'w. 
At ll~ feet. Hard SILTSTONE fragments 
with soft SILT matrix. 
At l2~ feet; J: NIH; 35SH. 

~-N55\\T;--v:"rticaT~. 
J: ~45W; 28SW; slicks, slight seepage. 

B: N45E; 21NH. 
B:' N50E; 26NH. 

---~-

- . --~--" ------ - "- --. 

At 23 feet. \. Strong- seepage from be'd:-
c~,~ns.. B: N70E; (41NE., ------" ) 

B: N67E; 37NE. 
Note: Slicks on most joint and frac­
ture s';-r"fac"e·s. 

-

-

. 

C-CORE 

B-BAG 

>-
I::: 
V) 
z_ 
W O 
o~ 

>­a: 
o 

-

-
-

-

-
-

-

-- 30-

T.D. 32 feet. 
Water seepage below 17 feet. 
W.L. at 13~ feet on 12-~8-72 
Water samples at 23 feet. 
Piezometer installed. 

PREL [vii :~A RY. 
SUBJEC . TO r EVIS1CN 
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BORI NG lOG G-EOLAES, INC. 
GI[OLOGY .... NO SOIL !ENGINEERING 

12-15-72 

urface Elev Lagged by WR 

..J 
I-'f- ~ -;:: <'J UNIT (sail, fill, alluvium, siltstone, etc.) 0 ,.. 

w~ 
W 0 en <flO f-

..J ::E"; -0 - CI: W <fl,,- <fl ::of-cz: "- MATERIAL DESCRIPTION (%sand, silt, cloy; color, 
,... w, C'CORE - ':? <flu z_ f-Z W CI:", WO 

:x: :x: MEASUREMENTS:' consolidation, efc.) '" ·3 00. 
<flW 

l-
I- ATTITUDE 0.. . B-BAG -I-

'" 0.. 
0.. ;:,::0 Wo Oz 

3 W '" B - Bedding F-Fault· 0 Z..J ,.. 
::Eo 

0 
cr 

J - Joint RS- Rupture Surface cr wen CI: 
U <'J <'J 0.. 0 

I- 0 ~ C- Contar.t -
FILL: 0 to 2 feet. SAND, brown. -

"t 2 feet. CLAYEY SAND, chocolate 

~'( brawn, dense, slightly moist to 4 feet. 

SOIL: At 4 feet, moist. ; -- r- 5 -- !-

TERRACE DEPOSITS: SILTY SAND, reddish-
~rown, medium dense to dense, moist .. 

-. 
-

- I- 10 BEDROCK: SILTSTONE , _gray to light brown, 
hard. Slix on many joints and fracture . 
(N.E. side of hb1e.) 
At 12 feet, SAl\1JJSTONE. -
At 13 feet. B:. N72W; 48NE. 
At 14 feet .• 

-

N3CW;- slicks. J: 65NE, 

t - 15 - -
I -. ~ 

N65W~- ve~' F: -
- I- 20- Fau -runsl:'Q-oottom (12 to 23 feet). i- -

-

~. 

/ T.D. 23 feet. 
No water. 

- r- 25- I- -

--
~ 

- . 

;)R ::Li [Vir \lAI RY-e-- 30-
. I- su 3JECl TO Ii ~VISIO ~ . 

. 
Sheet I of-1. 
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BORI NG LOG GEOLAES, INC. 

Project Donald L. Bren Co. 
GEOLOGY ANO IIOIL ENGINEERING 

Boring No. ___ 6_Locot ion _---=S=-e=-e=-:P:..:l=-ac.:n-=---____________ WO 465 - 00 0 ri II Dot e 12 -18 - 72 
WR Jur ace EI ev Logged by 0 rlVI ng Weight 

;:: 
w 
w 

'" IL 
W -
f- :I: 

"" f-,. a. 
W 
0 

r- 0 

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

MATERIAL. DESCRIPTION· (%sond, silt, cloy; color, 

~ ATTITUDE MEASUREMENTS: consohdotion, etc.) 

~ B-Bedding F-Fault 
'--'''';:---i J- Joint RS-Rupture Surface 
,- I C- Contact 

FILL: 

..J 
0 
ID ",u; ,.. 
Vl~ 

Vl 

~::i 
0 
II: 

'" 

f-f- ,. ~ 
w~ VlO '= -0 '" VlIL Vl =of-w, C-CORE z_ f-Z 

"'Vl W O 
VlW .,. B-BAG o~ -f-

Wo ,. 0" 
Z..J "'0 WID II: 

U a. 0 

r--~---f TER£A~~~~: CLAYEY SAND, chocolate ~~--~--r--~--~---; 
brown, mod~rately dense to dense, moist 

- 5 .I; 

r-- 10-

- i5- --

-I- 20-

... 

- 25-

---

- -

- 30-

Sheet I of =-1 

-- - --- ~-- --

L SILTY SAND, reddish-brown, moderately 
dense and moist. 

l­

I- -

BEDROCK: SANDSTONE, brown, medium coarse, 
massive with SILTSTONE fragments, hard.~--+---r---r---+----1 

- --.-

v 

J: NI7E; 74SE. 
At l5~ feet, SILTSTONE, gray to yellow­
brown, massive, highly disturbed and 
fractured with slicks on fractures, 
moderately hard and moist. 

At 17 feet. SANDSTONE cobble 12" 
diameter. 

At 19 feet. 
At 20 feet. 

B: SOW; 24SW (poor). 
J:- N37W. 74SW. 

.- .. -- ---" 

B('I) : 
B: N25W; 15SW. 

T.D. 31 feet. 
No water. 
No caving. 

-- -

I- -
- -

-

-

-
I-

I-

r- -
-

I- -
- --

r 
I-- -
I-

DI I\Te" 



Bori n g No. 

lrfoce Elev 

i= co 
w 0 
W ..J 

cr lL 
'-' W -

I- :I: :I: 
<l I- "-
3 "- <l 

W a-
0 co 

r--- 0 J 

--
r--- - 5 -

r--- 10 -

( 

- 15 

-- 20-

. 

r--- - 25-

fc-- 30-

Sheet I of l . 

Logged by WR 

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

MATERIAL .DESCRIPTION (%sond, s>lt, clay; color, 

ATTITUDE MEASUREMENTS: consol,dot;on, etc) 

B-Bedding F-Faul! 
J- Joint RS-Rupture Surface 
C - Contar.t 

TERRACE DEPOSITS: SILTY S~~, red-brown, 
medium dense, moist, cobqles at base 
up to 2 inches diameter. 

BEDROCK: Gray to yellow brown SILTSTONE, 

C 

moderately hard, moist, well bedded, 
occasional SILTSTONE layers. 

At 3 feet. B: N32E; 27NW. 

At 6 feet. B: N37E; 22NW. 

At 8 feet. B: N42E; 9NE 
At 9 feet., J: N2«3,Q§~iC~ 
At 11 feet. B: N19E; 7NW. 

At 15 feet. B:NI4E; 12NW. 

-.' --_.---------~-~ 

Heavy water flow at .24 feet from 
bedding and fractures. 

T.D. 31 feet. 
Water sample at 24 feet. 
Water seepage below 24 feet. 
W.L. at 17.4 feet, 12-28-72 

-o· 

\ 

G-EOLAES, INC. 

-

-

-

i­

e 

GEOLOGY AND 501L ENGINEERING 

..J 1-'1- r ~ 0 w"-en <1)0 '= :::tV; -0 cr 
<1)lL <1) ",I-r' w, C'CORE Z_ I-Z <1)'-' 

<1) cr<1) W" <1)W 
0. . ·3 8-SAG oc. -I-=>'" Wo 

r Oz 
0 Z..J "'0 
cr wen cr 

(.) 
<9 a.. 0 

-

-

-

-

-

-

~R ~L fvii\JA RY~ 
'-

SU 9JEC" TO fi EVISIO~. 

PLATE 



BORI NG lOG GEOLAES, INC. 
GEOLOGY AND EQIL ENGINEERING 

Pro j eel _-"D,-,o",nC'a",l",d::-.L=. -=B",rc::e"n'-.--,C",o=. __ 

Bar i n g No, __ ~8_ Local ion _---'2:::7'-' _a:::b:::o::.v"-e=-T.o..:..' C= • ..:@s-B"--"'2 ______ Wo±65-00DriIIDole 12-21-73 

S doc Ele u e v L 9 d b a ge y W R . . D riving W hi €ig 

;:: t'J 
.J >-'>- ~ 

UNIT (soil, fill, alluvium, si Iisione, etc,) 0 )-

W 0 ID "'0 t: W'<-

W .J ",u; -0 0: "'u. '" :::l>-
0: U. 

0 MATERIAL DESCRIPTION (%sand, silt, clay; color, )-' w,- C-CORE 
W 

",0 z_ >-z - 0:", WO 

>- J: J: consolidation, etc.) U) 00. "'w 
>- "- ATTITUDE MEASUREMENTS: . CL' .,. B-BAG -f-

<t ~:::l Wo Oz ,. "- <t B-Bedding F-Foult W 0: 
0 z.J )- "'0 

0 J-Joint RS- Rupture Surface 0: WID 0: 
t'J t'J CL 0 U 

- 0 I C- Contact 

SOIL: Bulky SANDY CLAY, stiff, moist. 

-~ERRACE DEPOSITS: 3l:i feet, CLAYEY SAND, "-
reddish-brown, dense and moist .. 

I-- f- 5 - f- -

~ 

'~ 10 - - - -

- 15 - Very moist. - -
, -

At 17 feet. Loose, wet, caving. 

-

-
f- -

~ f- 20- f- -
.- ..•. -

At 22 feet. Seepage, mod~rate, becomes 
heayier with depth. -

-

-

- - 25- At 25 feet. Cobbles_ 
'/ /, At 26 feet. BEDROCK: Bedded SILTSTONE 

- - (Monterey Formation). 
TooD. 27 Feet. 

,I I I I 

-- --
Water sample at 22 feet. 
Note! Hole not logged below 20 feet -

--- because of caving. 

~2RI :Ll Mil ~AF ~y -30-
Watar seepage below 17 feet. 

-
- Piezometer installed, however, damaged 

- -' 
and unable to use. SUl JEeT TO R VISlor l " 

- - - -
S~eel f of ~ 

PLATE 



BORI NG lOG GEOLAES, INC. 

Pro j e ct ____ D_o_n_a_l_d_L_. _B_r_e_n_C-,o-",-_ 
GEOLOGY AND flOIL £NCIN£ERING 

Bori ng No, __ 9 __ Locotion ____ 2_2_'_a_b_o_v_e_B_-_8 _________ WO 465 -00 Dri II Date 12-21-72 

5 ur ace EI ev Logged by WR Dr' 'ng We'ght IVI I 

...J 
>-'1- >- ~ ;::- <? UNIT (soil, fill, alluvium, siltstone, etc.) 0 w'"-w 0 en <no !:: 

...J ",u; -0 a: w <n,,- <n ::01-a: "- MATERIAL DESCRIPTION (%sand, silt, clay; color, >-. w, C'CORE - U <n u z_ I-Z w - consolidation, etc.) <n a:U) WO <nw :r: 00. l-
I-

:r: ATTITUDE MEASUREMENTS: ' . a. . .", B·BAG -I-
<! a. a. ",::> Wo oz 

'" W 
<! B - Bedding F-Fault 0 Z...J >- "'0 

0 
rr 

J-Joint RS- Rupture Surface a: wen a: u 
'" <? a. 0 

0 I C- Contar.! 
r-

~, Brown SANDY CLAY, moist and stiff, f-( 

{TERRACE DEPOSITS: reddish-brow~ At 4Jz feet. CLAYEY SAND, 
to yellow-brown, medium dense to dense, I-

- 5 -
moist. r- -

-

r- IO . r -
At 11 feet, Dark reddish-brown, Claye . 

-

- - 15 - r- -
- -

.. -
l-

f-

r- 20 Or -
'1-.. . .. 

. .. .. - ° - -~ -- - - ,--- - -- -. 

f-

f-- 25- - ______ 00- .- -.-~.,- -

-- --- ------" ---. -
.. - - ---.' , - -. - -

. , - . ° - • - - ~ - -

At 31 feet, SAND (SP) yellow-brown, sof . 
to loose, -wet, caving. ---- -

.':>RI ~Ll Mil rJAl RY-r- - 30- - .. - .. 
-- . ----- --. 0 ... ---- . 

, , su ~JECT TO R ~VIS'OI ~ ... .. --_. .. 

Sheet I of 2 
PLATE 



BORI NG lOG GEOLAES, INC. 

Pr a j e c t __ -,-D.:c0.:cn:..:a.:cl:..:d=--:L:.:..:' _B::,r=-:ce",n,---,Cc::oc::. __ 
GEOLOGY AND 8QIL ENGINEERINQ 

9 22' above B-8 465 00 12 Boring No. ____ Location ____________ ---:-_____ WO - Drill Dote -21-72 

race EI L d b WR D· ·ng Weght ev ogge y flVI I -
- -' >-'>- >- w~ '" UNIT (soil, fill, alluvium, siltstone, etc.) 0 I-

0 ID <no ~ w 
"'..,; -0 Q: 

W -' <nu. <n 

'" ~ MATERIAL .DESCRIPTtON (%sond, silt, cloy; color, 
,... w--., C'CORE z_ ;:,f-

LU ~ <nu 
'" <n . w" f-z 

I consolidation, etc.) <n 00. "'w f- I ATTITUDE MEASUREMENTS: . 0.. . .~ B·BAG -f-
<t f- 0. =o=> Wo Oz 
~ 

0.. <t B - Bedding F-Fault 0 z-, ,.. 
"'0 LU or '" WID 0:: 

0 

'" J-Joint RS-Rupture Surface '" 0.. 0 u 

30 I C' Contar.t 

Loose running SAND at 31 feet. Hoderate 
seepage at 33 feet. 

-

r- 35 
Heavy seepage at 35 feet. 

"" 

T.D. 35 feet. 

Unable to' penetrate further due to 
caving sand. - . 

Water seepage below 31 feet. 
r- 40 - - -

~- Piezometer installed to 30 feet. 

W.L. belm" 30 feet (?) . 

.. 

t----- 45 - - -
~ 

.. 
- -50- - -

. 

, 

r- - 55- - -
-

- - - . . 
~ 

. . . . . 

;~RI :LI VHrJAF ~y-t----- 60-

SUE JEeT TO R VISlor -. I 

Sheet 2 of .2.. 
PLATE 



BORI NG LOG GEOLAES, INC. 
Donald L. Bren Co. Project _____________ _ 

GEOLOGY ANO SOIL I:NGINEERING 

10 See Plan w.o 465-00 Dr',11 Date 12-21-73 Bori ng No. ____ Loeation __________________ _ 

1t ~ rfoee Elev 'J -
. 

- ...J 
>-'1- '" '"' UNIT (soil, fill, alluvium, siltstone, etc. ) 0 ,.. 

f-
0 <D "'0 t: w£.. w ...J ;:,.n -0 a: w "',,- '" ::01-a: "- MATERIAL DESCRIPTION {%sand! silt

l 
cloy; color} 

,... 
w'- C.CORE z"'-w - 'o? (J)u 
a:", W O I-Z 

:r: :r: conso!idation, etc.) '" oc. "'W I- ATTITUDE MEASUREMENTS: 0.. . -~ B-BAG 
"" 

I- "- 0 =-::0 
-f-

"- Wo O 2 
~ W 

.., B - Bedding F-Fault 0 Z...J ,.. 
;:'0 tr a: WCD a: 0 J-Joint RS- Rupture Surface U '" '" 0.. 0 

- c- 0 I C- Contar.t 

Logged by WR Driving Weight 

SILTY SAND, reddish-brown, rnediuID_ dense 
moist. 

At 3 feet, CLAYEY SAND, reddish-brown 
to yellO\,~brown, dense. 

- 5 J f- -

At 8 feet. Cobbles. e-
.' . - - ... ~ ~ , . 

, 

-
V \.. SILTSTONE, gray to reddish-brown. 

- 10 '- -
.At 11 feet. Light seepage from -
fracture.s. 
At 12 feet. B: 72E; 14Nw. 

- At 13 feet. Moderate seepage. -

B: 87E; 13NW. 

'--f- 15- - ~ -
~ -

-
At 18 feet. B: 77E; lONW. r 

e-

C-

. f-- 20 - Moderate to, heavy seepage. from 20 feet I- -
to T.D. 

e-

e-

, . 
-:-:-- 25 

T.D. 25 feet. 
"F' rI Water seepage below 11 feet. 

W.L. at 9.6', 12-28-72 

e-

f-
( 

- e- 30- p RE 1.01 ~ ~JN AR ~ -
r
SUBJ CT T P RE\I ISIQN 

-

Sheet I af--1 
PLATE 



Project Donald 

Bori ng No. 

race EI 

a: 
w 
I­
<! 
3 

I­
W 
W 
U. 

I 
I­
a. 
w 
o 

1--1- 0 

- 5 

- 10 

-I- 15-

- 20 

- 25-

30-

C-ll 

ev 

I 

Sheet I of 1-

BORI NG LOG GEOLAES, INC. 

L. Bren Co. 
GEOLOGY AND SOIL ENGINEERING 

Port Carne Place Hills & Newport 
Location Drive East _===---== ___________ WO 465-00 Dri II Dote 3-9-73 

L ogge d b Y JAS 

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

MATERIAL DESCRIPTION (%sond, silt, cloy; color, 
ATTITUDE MEASUREMENTS: . consolidotion, etc) 

I\, 

B-Bedding F-Foult 
J-Joint RS-Rupture Surface 
C- Conta~t 

FILL: SILTY SAND and SANDY SILT, mottled 
brown and gray. Very moist arid modera-
tely firm to 2.0 feet. Moist and stiff 
below. 

Rocks at 7.0 feet. 

-
At 9 feet. Dark brown layer, scattered 
organics, slightly moist. 
At 10 feet. Fill- as above~ 

CLAYEY SAND, yellowish light brown, 
moist dense. 

At 23 feet. Dark brown SANDY CLAY, 
slightly moist, s~attered organics. 

BEDROCK: SANDSTONE, light brown, very 
hard. Unable to penetrate. 

T. D. 28 feet. 
No water. No caving. 

/ 

r 

r 
I-

r 

r 
l"­

f-

f-

.J 
0 
ro 
::;;<Ii 
>-. "'u 

'" a. . 
~:o 
0 
a: 
to 

Driving Weight 

1-1- >-
"'0 '::: -0 
"'u. '" w"- C·CORE z_ 
a:", W U 

o~ -3 B-BAG 
wo 
z.J >-
wro a: 
a. 0 

-

-

-

-

-

-
-

-

~R'ELIMII~AIRY-
SU JECT TO R~VISIOI~ 

PLATE 



BORI NG lOG GEOLAES, INC. 

P " Donald L. Bren Co. rOJect __________________________ ___ 
GEOLOGY ANO IilOIL ENCINEERING 

3-9-73 
BOring No C-12 Location Part Sutton & Ne'''P ort Hills Dr. East Wd>65-00 "Drill Date 3-10-73 

race EI ev L ogge d b y JAS & HR o "g We"ght rlVln I 

" " -1 >-->-- >- ~ 
~ '" UNIT (soil, fill, alluvium, si Itstone, etc. ) 0 w'1... 

0 <Il "'0 ~ w ::i'ui -"0 a: w -' "'lL '" :::>>--a: lL MATERIAL DESCRIPTION I%sond, silt I clay; color, >-- w,- C-CORE z_ >--z w - ':? ",0 
tr", WO 

consolidation, etc.) '" "'w >-- x :r: ATTITUDE MEASUREMENTS: 0.. " -3 B-BAG oc. ->--
<! >-- 0.. =-:::> Wo Oz 
3 0.. <! a-Bedding F-Fault 0 Z-1 >- ::Eo w 0: woo a: 

0 J - Joint RS- Rupture Surface tr ° '" '" 0.. 0 

I C- Contac.t " 

- I- 0 
FILL: SILTY SAND and SANDY SILT, brown to 

to gray, moist, firm. 

-

~ 

- 5 - SILTY CLAY, reddish-brown, very moist, ~ -
firm. 

.JZ:... ilHEATHERED BEDROCK: Highly fractured shale,\ 
light bro.'WIl, wet, firm. --0 

MONTEREY FORMATION: Interbedded shale and 

- 10 - SANDSTONE, light brown and gray, slight ,.. -
ly moist, hard. -

-

f-- 15 - r- -
0- -

-
l-

I-

f-- 20 - Becoming very hard. r -
.. . - -. 

I- -

f-- i- 30 -: " - -

" T.D. 40 feet. 
Moderate to heavy water seepage at 

at 71;. feet and_caving. 
Piezometer installed. n- ..... 1 1\ n I 1\1/\ DV 

f-- 40 
NOTE: Hole redrilled and deepened from 

r ~ IL.-l- i I Y II 'IT"' ~' . . 
20 to 40 feet. 

BJEC TO EVISIC . 
Sheet I of ___ 

PLATE 



BORI NG LOG GEOLAES, INC. 

Project ___ D_o_n_a_l_d __ L_. __ B_r_e_n ___ C_o_. ______ __ 
GEOLOGY ANO SOIL ENGINEERING 

Bor in 9 No. __ C_-_l_5_ Locat ion _____ N_e_wp..:..o_r __ t __ H_i_l_l_s __ D_r_i_v_e _______________ WO 465 - DOOr i II Date 4-11-73 

ur ace EI ev Lagged by WR Diving We·ght r I 

..J 
>-'!- ~ ::!i ;:: '" UNIT [soil, fill, alluvium, siltstone, etc.l 0 we.. 

w 0 <0 UJO t: 
w ..J "'U; -0 

UJ 
a: UJ IL ;:o!-

G:: _IL MATERIAL-DESCRIPTION (%sond, silt, cloy; color, ~. w, C-CORE z_ u UJU !-2 
W - a:UJ W U 

I consolidation) etc.) UJ o~ UlW 
!- I ATTITUDE MEASUREMENTS: a. . -"0 B·BAG -!-
<t I- a. _;:0 

Wo Oz a. ~ 

"0 <t B-Bedding F-Fault 0 Z..J >- "'0 w 
0 

cr 
J - Joint RS- Rupture Surface a: W<O a: U 

'" '" 
a. 0 

0 I C- Cantar.t 
I---

FILL: SILTY SAND,- brown, medium dense, 
most. 

f. -

I--- 5 -
WEATHERED DIABASE: Light reddish-brown to f- -

dark gray, damp. 
-

I-

-

I--- 10 f- -

I- -

Diabase becomes gradually less weathere 
with depth. 

J: NlOW; 265'". 

I--- - 15 - - --- -

" 

-

- 20 f- -
I- -

-

-

- _30 _ J: N20W; 65NE. - -

-
-

')RI :1 I MH JARY 
:--- _ 40 . 

T.D. 40 feet. . " 
::VISIOI ... No water. SU JECT TO R 

. 
Sheet I of...l 

PLATE 



BORI NG LOG GEOLAES, INC. 
GEOLOGY AND SOIL ENGINEERING 

Pr 0 j e c t_~D--,-on~a,-l_d--=L,-.~B_r,-e_n~C,-o:.."... ===-.:­
Newport Hills Drive & 

Bo(,ng No. C-16 Locohon ~P=o"=-rrt=-~B"=-i~sh=op,,-,,-P"=-l:=a,::c,::e~~~~~~~~~ WO 465-00 Drill Dote 4-11-73 

Sur oce Elev 

- l? I-
W 0 
W --' 

a: "- u 
W 
l- I I 
<l I- Q. 

3 
Q. "" W <r 
0 l? 

I--- 0 I 

--- 5 

Logged by WR 

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

MATERIAL DESCRIPTION (%sond, silt, cloy; color, 

ATTITUDE. MEASUREMENTS: consol,dotion, etc.) 

B - Bedding F-Fault 
J - Joint RS-Rupture Surface 
c- Confa~t 

FILL: CLAYEY SAND, brown to black,. soft tc 
medium dense, very moist. 

DriVing Weight 3000 Ibs. 

-' r-: I- : ;,Ii 0 >-
<Xl "'0 t:: W"..-

",vi -0 ex: 
"',,- '" ::01-

>-0 w" C'CORE z_ I-Z '" . <r", W U 

'" ",w 
0. . ·3 B·BAG 00- -I-

=>'" Wo °z 
0 z-' >- "'0 a: WID a: 
l? 0. 0 U 

-

-
-

I ___ j-----i/BEDROCK:CTm) Siliceous shale and SANDY \~C ____ 4-__ ~ ____ ~ ____ ~ ____ 1 
~ SILTSTONE, gray to brown, hard, brittle -

5L 10 

1--[- 15-

!-- 20 

--- 25-

damp to moist, highly fractured with 
slicks on fractured surfaces. 

-

Light to medium seepage at 10 feet _ 
from N.H. Side of hole relatively dry 
at this point. Fault runs vertically -
dow" hole with 3 iuch gauge ZGile. 

F: N50H, vertical. 

At 12 feet. B: N75E; 65NW 

At 17 feet. B: N70E; 79NW. 

Note: Free water on some fractured 
surfaces. 

l­

t-

-

-

-

-

-
-

-

-

-

JOI:'I 111\/111\1 A nV-
---~30-b,/7/"'llrr-.. ---------------------------------f~_f\"~_~~~,,,*,~,,~,~.H".F\ ..• ~,.~-1 

&(,n;'a~~r3~e~~~~~ during drilling. . SU 3JECT TO RcVISIO~ 

Sheet I of-L 
PLATE 



BORI NG LOG GEOLAES, INC. 
.I GEOLOGY AND 5Q1L ENGINEERING 

PrOjeCI __ D_o_n_a_l_d_L_._B_r_e_n_C_o--,-, __ _ 

Bar i n 9 No C- 1 9 Loco I i on _-"P.::a:.:r:.:k.:.:w.:.:a"'y'---_--=.P"'o.::r-=tc...:B:.:i:.:s:.:h:..o:.:p'-P:..::l=a.=c.:e'-___ wo 4 65 - 00 0 rill Do I e 3-28-73 

3000 lbs. ~"rfoce Elev 242 5+ Logged by JH Driving Weight . 
- ..J f-'f- '" >- '" UNIT (soil, fill, a'lIuvium, siltstone, etc,) 0 ,. 

we.. 
w 0 m "'0 t: ..J ::Eui -0 CI: w "'u. '" ::of-CI: ~ MATERIAL DESCRIPTION (%sand, silt, clay; color, ,.' w,- C'CORE 

'" 
"'u z_ >-z w CI:", WO "'W I consolidation, etc.) '" 00. >- I ATTITUDE MEASUREMENTS: ~::::j ·30 B-BAG ->-

<{ >- a. ' . Wo oz a. ~ 

30 w <( B - Bedding F-Foult 0 z..J ,. ::Eo [I" CI: wm CI: 0 J- Joint RS-Rupture Surface u 
'" <!) "- 0 

0 J C- Contor.t 
-

FILL: Reddish-brO\m to brown SANDY CLAY, --
moist, abundant rock fragments, finn. 

- - 5 - r- -
.. 

f-

- 10 - At 10 feet, Becoming lighter brown, r -
CLAYEY SAND, damp to moist. 

At 12 feet. Layer of dark brown 
SANDY CLAY, r-

At 14 feet. Becoming damp, Terrace fil 

- r 15 material. f- -- -. 
f-

-
-

-'-- f- 20- At 20 feet, Scattered organics. r -
. 

f-

f-

-=-I- 25- f- -
,-, 

I f-
--

r 

F ~RE Ll I~ JA~ y-._-- -r'- 30-
TO RE VISION - . - SUB ECT 

I- -- - . -
Z Sheet I of_ 
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BORI NG lOG GEOLAES, INC. 
Donald L. Bren Co. 

Projecl ____ ~----------~-----------
GEOLOGY AND SOIL ENG!NEERING 

Boring No C -1 9 Loco I ion __ --'C"c"'o"'n"'t"'i"'n"'u"'e:.::d:..-)'--_____________________ W 0 465 - 0 0 0 rill Dot e 3 - 2 8- 7 3 

<; f ur ace EI ev 242 5+ L ed b JH Dr' 'ng Weight . ogg y IVI 

-' >-'1- ~ ;:: '" UNIT (sail, fill, alluvium , siltstone, etc, ) 0 >- w!1..-0 ro, "'0 '::: w 
-' "'''' 

-0 a: w "'LL '" ::::>1-a: LL MATERIAL DESCRIPTION (%sand, sIIt
1 

cloy; color) >-' w, C-CORE - ° ",0 z_ I-Z 

t' - 0:", WO "'w :r: , consotidot ion, etc.) '" 0"-:r: ATTITUDE MEASUREMENTS: a. ' -3 B-BAG -I-
<l I- a. ",::::> Wo Oz 
3 

a. <l B - Bedding F-Foult 0 z-' >- "'0 W 0: 0: Wa> a: 
0 J - Joint RS- Rupture Surface ° '" '" a. a 

r 30 I C- Conta,t 
r-----

FILL continues as above. 

-

- I- 35 r -
r 

,. 
-

- r 40 . r -
r 

-

r 
r--- 45- r I -

- -
-

r 

I-- 50- - -
. 

At 52 feet. Dark gray CLAYEY SILT, 
scattered organics, small amount of 

. pea gravel. 
At 54 feet. Brown to dark brown CLAYEY 

I--
SILT moderately firm, damp. 

55 

BEDROCK: Topanga Fonnation: Highly 
sheared, brown CLAYEY SILTSTONE. 

-
At 59 feet. Diabase. 

~ HE 1l1~ lAU\ ,AR V - t- 60 '" 'I, TtD. 60 feet. 
I' 

Eer' No water. SUB ORE ISION 
No caving. . 

Sheet 2 of 1-
PLATE 



BORI NG lOG GEOLAES, INC. 
GEOLOGY AND 50lL ENGINEERING 

Projeci Bren - Groundwater Study 

B ° r i n g No" F - 21 L ° col ion -,E",d:lg"e"---,oc'"f"---,P"a",r"k""L--'N".,--,o",f,--,P,-,o",r'c't"--CB",I",s",h,,o,,,P,,--_ W. 0 4 65 - 0 00 rill 0 a I e 8-28-73 

r oce Elev 

;::: <.9 
W 0 
W ..J 

'" ~ 0 w -... :r: I 
« ... a. 
3' a. <1 

w cr 
0 

'" 
r-- 0 I 

r-- 5 

-r 10-

- 15-

-r 20-

-- 25- -

--c-- 30-

Sheet I of 2-

Logged by 
ME 

UNIT (soil, fill, alluvium, siltslone, elc.) 

MATERIAL DESCRI PTION (% sand, silt, cloy; color, 

ATTITUDE MEASUREMENTS: consolidation, etc.) 

B - Bedding F-Fault " 

J-Joint RS- Rupture Surface 
C- Conlar.1 

FILL: SANDY CLAY and SILTy CLAY, brown to 
reddish-brown, moist, stiff, medium 
stiff. 

At 7 feet. Piece of wire ,~" strand. 

At 10 feet. Fragements medium gray, 
to light brown, diabase mixed into fill 

At 13 feet. Dark reddish-brown 
SILTY SAND. 

--

At 16 feet. Light brown SILTY SAND. 

.. 

At 20 feet. Dark brown CLAYEY SILT 
with minor grass and roots. 

BEDROCK. (Tompanga Formation): SILTSTONE, 
light gray to brONn, highly fractured 
and sheard, manganese staining on 

Driving Welghl ___ _ 

..J ...... ~ 0 >- w~ ro "'0 ':: ::;u; -0 cr 
"'LL '" ::> ... >-. w, C'CORE z_ ",0 ... z 

'" <x'" W U ",w 
a. . .3' B·BAG 0"- - ... 
:;,::> Wo oz 
0 z..J >- "0 cr" WID <X 0 
C? 0.. 0 

-

- -
-
-
-

-
-

-

- -

-

- -
-

. - fractures. -- . -" .. ------.-- _ ---- ----- ----+---f--"-'~ 

---.- --------'----i~R[LI VllfJAHY-
- SUE JECT TO R VISIOfI _ 

PlATE 



BORI NG lOG GEOLAES, INC. 
GEOLOGY AND SOIL ENG1NElERHojG 

Project Bren - Groundwater Study 

Boring No. 

S f EI 

F - 21 L Dca I ion -,E,"d",g~e~o"-=.f_Po.a~ro.k,,-,-, _N"-'.. _o"",-f~P,-o"r"-".t _B"""i ",s h=op",-__ W 0 465 - Dr i II Dal e 8 - 28- 7 3 

ur ace ev. L ogge d b y riVIng e'g D' W hi 

-' >-'>- ;,(! 
>- '" UNIT (soil, fill, alluvium, sillstone, elc.) 0 >-
w 0 <D "'0 '= w!C-

...J ::Eu; -0 a: w "',,- '" ::>>-a: "- MATERIAL DESCRIPTION (%sand, silt, cloy; color, >-. w, C'CORE z_ 
W - <:' "'u a:", l1.J 0 -. 

>-z 
:t: M EASUR E M ENTS: consol;dol;on, elcJ '" ",w 

>- :t: ATTITUDE 0.. . .~ B'BAG oc. ->-
<{ >- 0. ::,::> Wo oz 0. <{ 8 - Bedding F-Fault ~ W 0 z-' >- ::Eo a: a: 

0 J-Joint RS- Rupture Surface a: w'" u 
"' '" 0.. 0 

- 30 I c- CDnta~t 

SILTSTONE continued, becoming 
medium gray and brown. 

-

- 35 ~ -
. -~ ---- .... . 

- -

c-- 40 ~ -. 

At 42 feet. Water seepage. -
-

f-- -45 At 45 feet. Dark gray SILTSTONE - -
~ (unoxidized). - -

-

f-- _50 

T.D. 50 feet. 
Water seepage below 42 feet. 
Minor caving. -

'Water levels: 
37.6' - 8-29-73 

- - - 26.7' - 8-30-73 - -
14.9' - 9- 4-73 
14.75' - 9-10-73 - -i 

- " 
';:) RE ....Ir~ liN AR f " 
I c-- - -

SUBJ CT T ) REV SION. 

Sheet 2 of 2 
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BORI NG LOG GEOLAES, INC. 

Project Bren - Groundwater Study 
F-28 Edge of Park North Port Bishop 465-00 8-28-73 Boring No. Location_---.:::~ ____________ _'~ ___ w.O OriIIOate ____ _ 

Surface Elev Logged by o flvlng W ht e'g 

i=' LO 
-' I-'f- ~ 

UNIT (soil, fill, alluvium, siltstone, etc.) 0 >-
W 0 ID "'0 t: W~ 

W -' ",ui -0 '" "'IL '" ::of-

'" ~ u MATERIAL DESCRIPTION (%sand, silt, cloy; color, 
,... w'- C'CORE z_ 

W - "'u "'''' WO f-Z 

f- :r: :r: MEASUREMENTS: consohdol;on, elc.) '" 00. 
U)W 

<! f- a. ATTITUDE a. . ·3 B'BAG -f-

3 a. <! B - Bedding F-Fault 
=>::0 Wo Oz 

W '" 
0 z-' >- "'0 

0 to J - Joint RS- Rupture Surface '" WID '" U 
to "- 0 

- 0 I C- Contar.t 

FILL: SANDY CLAY and SILlY SAND, brown CL 
to reddish-brown, moist, stiff to 
medium dense. 

-

t-- 5 
; f- . -

-
BEDROCK [ToEanga Formation): SA.ffDY 

10 
SILTSTONE and SILlY SA.ffDSTONE, gray to 

t-- brown, slightly moist, hard. f- -

-
At 10 feet. B: N54W; 41SW. 

At 12 feet. B: N85E; 35SE 
At 13 feet. Fault N70E; 32SE, 

contains 3" gauge. 

- -15 ~ At 15 feet~ - -
Seepage= 

~ 

I- -
At 20 feet. Fault N35W; 52SW. 

t-- 20 At 21 .feet. Fault N7OW; 47SW. f- -

. 

MONTEREY FORMATION: Shale; light gray, I- -
highly' fractured, thinly bedded; 

I-micaceous and locally diatomaceous 

-
25 _ with rust stained streaks. f- -

I- -

~PRI tLr !\~ [ V , ~AI ~y 
<;U JECT TO R :VISIO ~ 

I , 
- 30 T.D. 30 feet. Seepag~ from SW side at 

hole at 15 feet with local caving - 8" 
standing water after 1 hr. - water at 4 fee.t after 24 hours , 

Sheet 1 of 1 
PLATE 



BORI NG LOG GEOLAES, INC. 

Bren - Groundwater Study 
GEOLOGY AND 80lL ENGINEERING 

G 22 Top of Reservoir 465-00 Boring NO. ___ -_Location ___ -=-_____ --,-_________ WO Drill Date 8-29-73 

J ace EI Logged by WR Driving Weight ev 1 'inn 1 bs. 

- --' 1-'1- .~ 
to UNIT (soil, fill, alluvium, siltstone, etc.) 0 >- we... f-
0 eD "'0 t: w 
--' ,.ui -0 0: 

W "'IL '" ::>1-
0: !:; MATERIAL DESCRIPTION (%sand, silt, clay; color, >-. w, C'CORE z_ I-z '" ",'" W - consolidation, etc.) '" 

0:", WO 
'" W l- X x ATTITUDE MEASUREMENTS: 

. , 
0- . ·30 B·BAG 0"- -f-

<l I- a. ",::> Wo oz 
30 0- <l B-Bedding F-Fault 0 z--' >- "0 W a- WeD a: 

0 J-Jaint RS- Rupture Surface a: u 
'" to 0- 0 

0 I C- Cantarot 
r--

FILL: SA.1'IDY SILT and SILTY SAND, brown, 
moist, medium dense to dense (derived 
from Monterey). 

r- -

- 5 - At 5 feet. SILTY SAND, reddis.h-brown, 
~ -

medium dense, moist (Terrace derived). 
-

-
, -

0-
LE 

- 10 i- -

At 12 feet. Mixture of above. 

At 14 feet. SILTY to SANDY CLAY, 
dark brmm to black, medium dense, -

- !- 15 - moist, mixed with above. I- LB -- r-
At 17 feet. Mixture of above. -

-

- 20 i- -
-

-~-- -

- I- 25- At 25 feet. Becoming very moist. - -
3 C 

LB --

. _. . .. --- -- - )-RE kJo/J'~ ~I~ 
- !- 30-

I y-
.- --- .-- ·-C:.: ~. ----- -- - - - ----~ ~- -SUB lSI -- -- --- .- -- . - - - -_ . - --.. - --- ------- -- ..... _- .. 

Sheet I of 2-
PI l1TF" 



BORI NG LOG GEOLAES, INC. 

Project Bren - Groundwater Study 
GEOLOGY ANO _OIL IrNGtNt:£RING 

Bar i n g No. G - 2 2 Loco t i on _-=T-=o-=-p~o-=f,---,-R-=e-=s-=e-=r __ v--,o-,-i-=r _________ W 0 465 - ODOr i II Dot e 8-29-73 

-urface Elev ) Logged by HR Driving Weight 1500 lbs. 

-' >-'t- ~ ;::. '" UNIT (soil, fill, alluvium, siltstone, etc.) 0 ,.. 
0 (IJ "'0 ~ 

w"-w . 
-' ",ui -0 cc W "'''- '" =>t-cc "-
~ MATERIAL DESCRIPTION (%sond, silt, cloy; color, "'u w, C'CORE z_ t-Z w '" '. cc'" WO 

0- r r ATTITUDE MEASUREMENTS: • consolidation, etc.) '" dc. "'w 
0.' .~ S·SAG -t-« t- o. =o=> Wo oz a. « B - Bedding F-Foult ~ W 0 z-' ,.. 

"0 a:: cc WID cc 0 (!) J- Joint. RS- Rupture Surface (!) 0. 0 u 

I C- Contaro! 
r-:- 30 

At 33 feet. SILTY SAND, reddish-brown 
(Type B) • 

- 35 -
At 34 feet. TERRACE DEPOSITS: SAND to - -SILTY SAND, light reddish-brown to 

.. . yellowish, medium deQse, very moist • 

-
At 38 feet. BEDROCK {MONTEREY FORMA- 4 C 
TION} : SANDY SILTSTONE, gray to brown~ . 

- 40 moderately hard. 
/ 

. -

-
T.D. 40 feet. 
No free water. 
No caving. 

-

- i- 20 - - --

-
.. -

f-- r- 25 - -

-

r-- r- - - -
-

'~R 
-

c-- - :ll MIl NAI ~y su JEeT TO R ~VISlo! ~ . 
Sheet 2 of 2 
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BORI NG lOG GEOLAES, INC, 

Project Bren - Groundwater Study 
GIEOLOGY AND ROIL ENGINEERING 

Bori ng No. 

face E lev 

G-23 Location __________________ WO 465-Q§hll Dote 8-29-73 

'r Logged by WR Driving Weight 

- ..J f-'f-' >- ~ 
>- '" UNIT (soil, fill, alluvium, siltstone, etc.) 0 W£.. 
W 0 CD VlO t: ..J ::EU; -0 0:: 
W VllL Vl :::ll-0:: ~ u MATERIAL DESCRIPTJO"N (%sand, silt, clay; color, r;;~ w, CCORE z_ 1-2 

W -
M EASUR E M ENTS: ,consolidohon, elc.) Vl 0::", W O 

'" W l- I I ATTITUDE n. . ,~ B'BAG o~ -I-
<! l- n. =-:::l ~:1- Oz 
~ 

0. <! B - Bedding F-Fault >-W 0:: 
0 

0:: 
::Eo 

0 J - Joint RS- Ruptu re Surfa ce 0:: WCIl U 

'" '" 0. 0 

0 I C- Contar.t 
r--

FILL?: SILTY SAND, brown, loose to 
medium dense, slightly moist to' m'oist, 
fine grained. -

At 3 feet TERRACE DEPOSITS: SILTY 
to ClAYEY SAND, medium grained, brown, 

5 -
m<?ist, medium dense. - -r--

-
'.-

-

r-- 10-
At 10 feet. BEDROCK ~Monterey Fonnat-
tion): SANDY SILTSTONE and shale, 
gray to light brown, mo:ierately hard 
to hard, slightly moist. -

r-- 15 - - -
.'. 

r-- 20 - - -
Moderate seepage at 20 feet. 

-

r-- 25 

T.D. 25 feet. 
Seepage at 20 feet. 
No caving. -

I::- - 30- PR EL MI \JA RY 
SU ~JEC'T TO Ii EVISIO ~ . 

. . . 

Sheet I of..L 
PLATE 



BORI NG lOG G-EOLAES, INC. 
GEOLOGY AND GOIL ENGINEERING 

Project Bren - Ground"ater Study 

Bar i n g No ___ G_-_2_4Loca t i on __ -,N\~'i~C~o,-rOcncoe==-r~o"f,--"R",e,-,s"eC'r,-v~o~l'o' r"-_____ W 80 6 5 - 00 Dr i II Dot e 8-?9-73 

feEl Logged by WR Driving Weight " a e ev ., 

- ..J 
I-'f- ~ 

f- '" UNIT (soil, fill, alluvium, siltstone, etc.) 0 ,. 
wS 

w 0 CD "'0 >:: ..J :Eo; -0 a: w "'LL '" ",f-
a: LL MATERIAL DESCRIPTION (%50nd , silt, clay; color, 

,.. w,- C'CORE - '::' "'u z_ f-Z w a:U) W U 
f- :r: :r consolidation, etc.) U) 

0" 
u)w 

ATTITUDE MEASUREMENTS: a. . .", s·sAG -f-
<l f- a. =-'" Wo O 2 a. <l B - Bedding F-Fault '" w 0 Z..J ,. :Eo cr a: wm a: 

0 J - Joint .RS- Rupture Surfa ce u 
'" '" a. 0 

0 I C- Cantor.! 
I-- -

FILL: SILTY SAND brown, loose (upper 6" ) 
to m'2:dium dense, slightly moist to mois . 

I-- 5 V At 5 feet. TERRACE DEPOSIT: SAND and \ 
SILTY SAND, reddish-brm.m, medium dense 
moist. -

At 7 feet. BEDROCK ~Monterey Forma-
!i£r:!) : Sfh"IDY SILT and shale, light -
brmmto gray, medium hard to hard. l-

I-- 10 - f- - -
At 11 feet. Seepage from south side. -

I-- 15 
A~ '" +' ...... ,..,.,1- U""~~~7 seepage. 

~~ \ 
~c ~~ .L.~<;:;L. uo;::a.vy /1-
T.D. 15 feet. 
Seepage belo-" 11 -feet. 
No caving. -

I-- 20 - -

-

-

- 25- ---_. __ .- -------_ ... ----- ----.------- _. __ . -._- -- ... - --------

- . 

-

- - 30- '?RI ::LI Mil ~Af ~y-
- - SU JEeT TO R VISIO ~ 

.. 

Sheet I af..2.. 
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BORI NG lOG G-EOLAES, INC. 

Project Bren - Groundwater Study 
GEOLOG,;" AND SOIL ENGINEERING 

Boring No G-25 

EI OJ' ace ev 

- '" >- 0 w 
w ...J 

'" ~ U w -
l- X :r: 

I-<! 0. ,. a. <! w cr 
0 

'" 
0 I -

- 5 -

-

- 10 

f-- - 15 --

f-- 20 

~ 25-

-:-- 30-

Sheet 1 of 2.. 

Local ion ~~~~N=.--"S..:::ic::d:.::e:....:a::.:f:....:R""e':Cs':Ce=r..:.v.:oo..:::i..:::r,-~~~_ WO 465 -00' 0 ri II Dot e 8-29-73 

L ogge d b y WR D° riving W ht elg 

...J 
>-'1- ~ 

UNIT (soil, fill, alluvium , siltstone, etc.) 0 >-
"'0 ':: 

w~ en 
::;;ui -0 '" "',,- <n ::>1-

MATERIAL DESCRIPTION (%sond, silt, cloy; color, >- . w, C'CORE z_ <nu 
"'<n W O I-Z 

consolidation , etc.) U) 00. 
U)W 

ATTITUDE MEASUREMENTS: , a. ° .,. B·BAG -I-
=>:::J Wo Oz 

B-Bedding F-Fault 0 Z...J >- "0 

'" WCIl '" J - Joint RS- Rupture Surface u 

'" a. 0 

C- Contar.t 

TERRACE DEPOSIT: SILTY to ClAYEY SAND, 
brown to dark reddish-brown, loose 
(upper 6" ) to IDe:1.ium dense, dry (upper 
1') to moist. 

. . 

- -

-. - - -,. 

At 10 feet. Very moist to wet. '- -
-

At ll~ feet. Heavy seepage from gravel 
layer. 

II At 14 feet. BEDROCK (MONTEREY FORMA:.,\ 
TIO!i2.: SANDY to SILTY shale, gray to 
brown, moderately hard, moist. 

\ I 
T.D. 15 feet. 
Seepage below 10 feet. 
Minor caving. -

-

- -
-. 

-
-

- -

-
-
- -

i ~E LH VII ~ JAF y-
_ SUB ECT TO RE VISION 

-. -

PLATE 



BORI NG lOG GEOLAES, INC. 
G,£QLQGY AND SOIL £NGIN££R1NG 

Project Bren - Groundwater Study 

Bar i n g No" G - 26 Loco t i on ___ "'NW'"--"Cc::oc::r"n:.:e:.:r=--o:.:f=--R=e"s".--.eN"e"a:.:r:....:F:..e:.:n:oc"e=--_ W 0 465 - OCb rill Do t e 8-29-73 

H ace EI ev Logged by WR Driving Weight 

- .J 
I-'f- ~ to UNIT (soil, fill, alluvium, siltstone, etc.) 0 >- w'?.. >- 0 0>. "'0 f-w .J "'''' 
-0 - a: w "'u.. '" ::::>f-a: u.. MATERIAL DESCRIPTION (%sand, silt, clay; color, >-" w ..... C'CORE 2~ >-2 w ~ "'u a:", WO 

I consolldot ion, etc.) '" 0"-
"'W. 

>- I ATTITUDE MEASUREMENTS: . a. " .';< S-SAG - >-
<l >- a. ::,::::> Wo °z 
';< a. <l B - Bedding F-Fault 0 Z.J >- "'0 W rr rr WtD a: 

0 to J - Joint RS- Rupture Surface to a. 0 u 

0 I C- Contar.t -
TERRACE DEPOSITS: SILTY SAND and SAND, -

reddish-brm-m to yello"Nish-brown, 
loose and dry (upper 1') to med.ium 
dense, moist. I-

-

r--- 5 At 5 feet, very moist. r- -

At 7 feet. BEDROSK (Monterey Formation 1)-: 
SANDY SILTSTONE and shale, gray to 

I-brown, moderately hard to hard, moist. 

f...- lO . r- -
At 10" feet. Heavy seepage from frac- I-
tures. . 

l-

I-

- f- 15 
~ 

f-

T.D. 15 feet. I-
Seepage at 10 Feet. 
No caving. 

-
- 20 r- -

C-

. . 
- f- 25- - -

-

-

-::- f- 30- :;).RI ~LI Mil NAf RY-
SUE JEer TO R f:VISIOI ~" 
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APPENDIX C 

MINERAL ANALYqES 

OF 

GROUND WATER SAMPLES 



.... ~--,~., ............ . 
A Subsidiary of Jame:!! M. Monthornery. Con!!llultinJ! Ene,irle:erll," Inc. 1 

555 E.a.at Walnut Street, P.a,..adcn.a.. Ca1Hornj.a. 91101 
Tdcphone: (213) 79(,-0141 or (211)68\_42S5 

REPORT OF 

• WATER ANALYSIS 

75-096 

.. Cli~nt: __ ~C;~jjh~'~Q2if-T9~Te~y£p~~OLTrLt~F\~e~a~cchLL __________ ~ ______________ ~~ ______ __ 

Lab No. 

Job No • 40.0550 

.,.';-.} . 

" : De £ c r i pt ion and am oun t of 5 amp 1 e: --,4"'-21"--,c~1"-e"-"a,"T"--"1""i,,g,,u,,-,,i,,d,--______ ,-___________________________________________________ _ 

" Big Canyon Bren Drain 

'i Date .am?le taken: _SS>...L/gSJ./-7L.l5---------­

" J D ate r e c e i ve d: __ ---'8:!,l./-=1'-'1~/~7~5--'------­

Sampled by: _______ R_. _P_h_r_a_TI_e_r ____ _ 

5 a mp \ e a n a I yz e d by: -=R=.-'Z=-~"._'__L=.'_"'L".'__ __ __ 

t ~ Date of 2Jlalysis: 

J 
S/11-14/75 

Cations Ing/l 

Ammonium 

1 Calcium 

Magnesium 

Potassium 

Sodium 

r-

J 
,~ 

Total Cations 

• .., .... ~,cidity (as CaC03 ) 

I
, Alkali!1it)· 

--' Byc1 r ox id e 
Carbonate 

'l Bicarbonate 
Arsenic (As) 

; Barium (B.d 

278.8 

Biochemical Oxygen Demand 

1 (BOD,) 
· C.a.dmium (Cd) 
':Carhon Dioxirle (C02) 

. 

Chemical Ox),!-!,cn l1emanci {COOl _____ _ 

1 Chlorine Demand 
;r.hlorir.e r::esiciual 
~ Ci.romium. hcy.a ..... ale~t {er VII 

C ill' 0 III i :J m, (ot 011 (C rl _________________ _ 
·--;Color {units} 

· Copper (Cu) 
~ ') Cyanide (e=, 

n iss 0 l,"eo ox y & e n (DO) =,----;;--c-=--=c;;---­
Specific conductance (EC) 14030 

'Hardness.. total 

(' ,{Fe) 

.. Rcm.a.rka: 

• Al1 v~.1uC"s in rns:./1 unl~"fI olhcrwia~ noted. 

Report No.: 

meq/I Anions mg/\ meq/! 

Bicarbonate 340.1 
-

Borate (415 ill 

Carbonate 

,- Chloride 4514 

Fluoride 

Hydro::::ide 

- Nitrate 28.8 

T __ J'T""n' 
J.....CdU lrOJ 

~fa.nJ!anese (Mn) 
~1ercury (Hg) 

Nitrite 

Orthophosphate . 
Sulfate 2480 

, 

Total Anions 

\.10 i stu rei n s 1 ud g e __________________ _ 

Or!!anic nitrogen 
Oil and Grease 
pH (units) 
Phenols 
Phosphorus, total (P) _______________ _ 

Residue 
Total solids (TS) 
Total suspended solids (TSS) _____ _ 
Total dissolved solids {TDSI _____ --' 
Total fixed sol ids (T :F'S) 
Total volatile solids ITV"S")--------

Fixed dissolved solids (FDS.,,) ______ _ 
Fixed suspeno~d solids (FSS)= ____ -; 
Volatile d:ssolved solids (VDS) 
Volatile suspended solids (VSS1 ____ __ 

Settleable solids ( 
Selenium (Sc) 
Silica (SiO

Z
) 

Silver (Ag) 

Strontium (Sr) 
Sulfide (5) 
Sulfite (S03) 
5urfactants 
Sulfur dioxide (S02 ) ____ __ 
Threshold odor No. 
Turbidity (J. U. ) 
Zinc (Zn) 



\ 

M V J'Ij .1 u V M ..t... C(, J j( 1:. ::. .t.. A H. I."...tl I I~ t. •• 

A Subsidiary of James M. Montgomery, Consulting Engineers, Inc. 
555 East Walnut Street, Pasadena, California 91101 

Telephone: (213) 79h-q141 or (213)681-4255 

REPORT OF 
WATER ANALYSIS 

La h No. ---'7'-'3::.-_3:::.=4-'4'--__ 

Client: __ C:...':...· t~Y,--o_f--,N,-. _e_wp~._o_r_t_B_e_a_c_h _____ --:-__________ _ 
Job No. 40. 54 

De sc ription and amount of sa ITlple: __ 2':'.-~ql.'t'---'t~u::r~b.:::i~d:....:l~io:q:1u~i~d:....: __________ ..._ _______________ _ 

Subdrain ITIanhole pUITIP discharge plus· 1 0% surface drainage 

Dale sample laken: _·~1:..:2::c/c...:.c1..:.3":'/c-7:...3-,-----
.J Dale re c e i ved: _____ 1::2=/-"1'-4'-'/-7.:.::.3---,----

Sampled by: K. Wiebe 

Tj Date of analysiS: 12/14-21/73 

Sample analyzed by: R. Z .. 1 K. M. 

R epo,Tt No.: 

Cations mg/! 

l Ammonium 

C3.lcium 460.0 

" 
Magnesium 389.0 

J 
Potassium 

17.2 

Sodium 1190 

'1 

J 
Total Cations 

Acidity {as CaC03 } , 
Alkalinity 

J Hydroxide 
Carbonate 

"1 Bicarbonate 352.0 
1 Arsenic (As) 

J Barium (Ba) 

Biochemical Oxygen Demand 
" (BODS) 

Cadmium (Cd) 
Carbon Dioxicle (COZ) 
Chemical Oxygen Demand (COD) __ _ 

" Chlorine Demand 
Chlorine l1csidual 
Chromium. hexavalent {Cr V~l· 
Chromium, total (Crl ________ _ 
Color (units) 
Copper (Cu) 
Cyanide (eN) 

Dissolved oxygen (DO) =,.-___ C"7=~--
Specific conductance (ECl __ 9,",,4,,9;-0i<---
Hardness, total 2750 

( ... ·'0 (Fe) ..... 
Remarks: Odor - ITIusty 

* All values in mg/l unless otherwise noted. 

meq/I Anions mg/! meq/! 

Bicarbonate 429.4 7.04 
22.95 Borate (as B) 
31. 99 Carbonate 
0.44 

Chloride 2183 61. 58 
51. 76 Fluoride 1. 27 0.07 

Hydroxide 

- Nitrate 12.9 0.21 

107. 14 

Lead (Pbi 
Manganese (Mo) 

Mercury (Hg) 

Nitrite 

O;thophosphate 

Sulfate 

Total Anions 

. 

1850 

~,.rfoisture in sludge _________ _ 

Organic nitrogen 
Oil and Grease 
pH (units) 
Phenols 

7.00 

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 (FD"S")----

Fixed suspended solids'(FSS)ccc __ _ 
Volatile dissolved solids (VDS) 
Volatile suspended solids (VSSl __ _ 
Settleable solids' ( 

Selenium (Se) 
Silica (SiO

Z
) 

Silver ,(Ag) 

38.52 

107.42 

Strontium (Srj 

Sulfide (S) 

Sulfite (503) 
Surfactants 
Sulfur dicxide {SOZ) ____ _ 
Threshold odor No. 
Turbidity (J. U. ) 
Zinc (Zn) 



A Subsidiary of James M: Montgomery. Consultirrp, Engineers. Inc:. 
555 East Walnut Street. Pasadena. California 91101 

Telephone: (213) 796-q141 or (213)681-4255 

REPORT OF 
WATER ANALYSIS 

Lab No. 74-065 

CHent: City elf Ne-wp"rt Beach 
Job No. --",4",0"-. ..L54::!.-__ _ 

f I 1 gal clear liquid Description and amount a saITlp e: 

Big Canveln Reservelir. Drain Discbar€e below reserYQir 

-, Date sample taken: _3jL!lU5L!-17::!4'-----­

Date r e c e i ye d: _3jL/l~8L!-17::!4'--_:_----­
Date of analysis: ~.,!,1"'8"'-"'2,,0'J!:.-7L:4:!-----

Samp I ed by: _....::K".'-W:._l:.· .::e.::b-=e'----_______ _ 

Sa mp Ie analyzed by: _--=-R".'--'Z::::.. _______ _ 

Report No.: 

-, 

J 

j 

1 

Ca tions 

Ammonium 

Calcium 

Magnesium 

Potassium 

SodiUITl 

. -

Total Cations 

.A.cidity (.as CaC03 ) 
Alkalinity 

Hydroxide 
Carhonate 

rrog/l 

128.0 
68.1 
6.9 

240,0· 

443.0 

Bicarbonate 
Arsenic (As) 
Barium (Ba) 

150.0 

Biochemical Oxygen Demand 

(BODS) 
Cadmium (Cd) 
Carb[m Dioxicle (COZ) 
Chemical Oxygen Demand (COD) __ _ 

Chlorine Demand 
Chlorine Residual 
Chromium, hexavalent{Cr V1)· 
Chromium. total (Cr) __ -;:c;:-____ _ 

Color (units) 11 
Copper (C.u~ 
Cyanide leN) 

Dissolved oxygen (DO) =;----:c=--c--c--­
Specific conductance (Ee) ---;':c2<:--,1J.0"OL __ 
Hardncss, total 600 

( . Iron (Fel _ 0.25 

"'-Remark.: 

~ All valucs in mg/l unless otherwise noted. 

meg/1 Anions mg/l meg/l 

Bicarbonate 183.0 3.00 
6.39 Borate (a s B) 

5.60 Carbonate 

0.18 Chloride 341.4 9.63 
10.44 Fluoride 0.78 0.04 

Hydroxide 

- Nitrate 1.06 0.02 
Nitrite 

Orthophosphate 

Sulfate 536.0 ll.16 - -

22.61 Total Anions 968.9 23.85 

Lead (Pb) 

Manganese {Mol 
Mercury {Hg} 

o 01 

Moisture in sludge _________ _ 

Organic nitrogen 
Oil and_Grease 
pH (units) 
Phenols 

7 95 

Phosphorus. total (P) _______ _ 

Residue 
Total solids (TS) 

Total suspended solids (TSS) ",eno-­
Total dissolved solids (TDS) 1428 
Total fixed solids (TFS) = ____ _ 
Total volatile solids (TVS)--c-c ___ _ 
Fixed dissolved solids (FDS)'-__ _ 

Fixed suspended solids (FSS)=-__ _ 
Volatile dissolved solids (VDS) 

StrontiUm (Sr) 
Sulfide (S) 
Sulfiie (503) 
Surfactants 
Sulfur dicxide (SOZ) ____ ~ 
Threshold odor No. 
Turbidity (J. U. ) 1. 4 
Zinc (Zn) 

Volatile suspended solids (VSS) __ _ 

Settleable solids ( 
Selenium (Se) 

Silica (SiOZ) 
Silver (Ag) 

18.5 



A Subaidi~TY of J~me. M. MontJ-:omtry. Conllultin,l::. £nJ,!inecrs. Inc., 
SSS £':l!It W41nut Street, P..1".lcena, Californi.l. 91101 

Tclephonco (213)'791>_QI<I or (213)681-HSS 

REPORT OF 
WATER ASALYSIS 

:::lie nt: _~C~i tSYL.'0'::'cf.cN~e,,\~v.£p~o::r,-t':...:'B::.:::e.::a:.::c::h~ _______________ _ 

Lab No. 

Job No. 

75-097 

40.0550 

'-D' d ' of sample: __ 4.:....:1:....:c:.l:.e=ac:r'--'1c::ic;ql:u:.l:.·d=--____________ ~ ______________ _ , escrl7-1oZl an amoU.!':.. _ 

Big Canyon main underdrain 

,-
, Date 5 2...-;:?~ e ta"e~: _~8uf~8LLf7L'25 _________ __ Sampled by: ______ R..'-, _P_h_r_a_n_e_r ___ _ 

, 
Dale received: _____ J8u.f..!1c.!1~f7L·-"5'---------- Sa mp 1 c: a. n a 1 y zed h y: _"R= • .:.Z::.:, .. ,,--,,L=. c:L=, ___ _ 

ro.,Dat«:- of L..::.:a.lY5 is: 8/li-l4/75 
I 

J 

J 

" 

r, 

I 
.. J 

Ca.tiO!:5 

Arnmon1,;....-n 

C3.1ciurn. 

Ma.~nesiL:.rn 

Potassi~-n 

Sodium 

Total Cati':)ns 

Acidity f45 CaC03 ) 
r 'Alj.;;alini:y 

I • 
! Hycl::-ox:ice 

CarbO::£1e 
Bica,::'::'::1ate .349.5 

:ATscnic L..t..s} 
Barium (Sa) 

IO'Bioche::-:ic z..l Oxy~en Dec:a.nd 
(BOD, I 

rO""Cadmiur:-: ~Cd) 
'Carho:-. J.::xicle (C02l 

rngll 

-

C::hemica~ C'x)'o~en Dema=:':: (COO) _____ _ 
Chlorir,e- :)f:mand 
C:hlori:-:e ::~sicl'.Jal 
Chrornl~'-.• ~t::xavale'!t rC:-"\' I) 
Chromi~::-:. total (Cd ___________ -'--

Color (I,;;:i:s) 

Cupper Ie:.:) 

_0 ~r2.nice IC=,I 

f)is!;ol\;("~ :;)xygen (DO).-=--c:--o-=c-__ _ 
'SpecifiC cOC'lducto':.nce (EC. 9350 
Hardness. total u: -~ (c.1 

RemarKS: 

II) AU v ... luC"s in rng/t unlc:sw. otherwile no~~d. 

Report No.: 

meq/l Anions mg/l meq/l 

B i car bo nate 426,4 
Bora.te (as B) 

Carbonate 

.. Chloride .2698 
Fluoride 

Hydroxide 

. Nitrate 7.09 

Lead (Ph) 

:\.1a.n::'!anese (Mn) 
~1erc'..lry (Hg) 

Nitrite 

Orthophosphate 

Sulfate 

Total Anions 

, 

20'80 

~1oist':.lTe in Sludge ___________ _ 

Oq:'2.:1ic:: nitrogen 
Oil a!"ld Grea.se 
pH (units) 

Phenols 

Phos?horus, total (P) _________ __ 
Residue 

Total solids (TS) 
Total suspendec solids (TSSI ___ _ 
Tota.l dissolved solids (TDSl, ____ _ 
Total fixed solies (TFS) ______ _ 

Total volatile solids (TVS},-,-___ _ 
Fixed dissolved solids (FOS~) ___ _ 

Fixed Suspcndec solids (FSS),~ __ _ 
Volatile_ flissoh:ed solids (VOSI 
Volatile 8\.lspenced solid!' (VSS) 
Settleable solids ( ---

Selenium (Se:) 
Silica (SiO

l
, 

Silver (Ag) 

. 

Strontium (Sr) 
Sulfide (5) 

Sullite (503) 
Sur[actants 
Sulfur dicxide {S02' ___ _ 
Threshold odor No. 
Turbidity: (1. U. ) 
Zinc (Zn' 



A Subsidiary of Jame:5 M. MontJ.:omery. Cun3ulting £n~in('crlJ. tnc •• 
SSS E~lIt Walnut Street. Pa~aden .... Cali(orni~ 91101 

Telephone: (lI3) 79(1-<1141 or (213) 681-4255 

REPORTOF 
WATER ANALYSIS 

:lient: _--,:C:::i':Ct:ly,-,o::::f~N~ec::w~PCo~r:..:t:..c::B:-e=a-=c=h,-------:--------___ _ 

Lab No. 75-095 

Job No. 40.0550 

~ 

?e 5 c r i pU on and a mount of sa mp 1 e: _4-=----::1_c=1..:c:.:a::.::r....=1.=i.:;9"U::l::.· d=-____________________________ _ 

-' Big Canyon East Wall Drain 

)ate ,ample taken: _.ss~/LS~/ ... 7~5~ _____ _ 
i 

R. Phraner Samp'ed by: 

.Dat ere c e i ved: ___ SSL.LI-"'1..!1'-IL71..'.5~----- Sam p 1 e a. n a 1 y zed b y: _"R",.~Z~. -,-_L""".,-",LdL• ___ _ 

'9ate of analy II is: S/11-14/75 

J 
Cations 

ArnITloniuo"l 

Calcium 

Mal!nel!.ium 
'i 

Potassium 

Sodium. 

Total Cations 

j 

Acidi.ty (as CaC03 , 
··--':\.lkalinity 

j Hydroxide 

Carbonate 
1 Bicarbonate 
;A.rsenic (As) 
.!3ar"ium (Ba) 

Biochemical Oxygen Demand 

: (BO!?3) 
::admium (Cd) 

mg/l 

SO.O 
31. 6 

4.S 

145.0 

261. 4 

~arh()n Dioxide (C02) --:-==:cc---
Chemical Oxygen Demand (COD) __ _ 
::hlorir.(' Demand 
::hlorir.e TI:csiclual . 

-Chromium. hcxavale~t (Cr V I) 

Chromi~m. totdl (Cd ___ .... __ 
::olor (units) 4 
::oppcr fCu) 

Cyanide (C~) 

Dissolved oxygen CDO) =c---;,.,..,.,.,~--
3pec ific .conducLancc (EC) _..:1'cl~9-;5~ __ 
Hardness;. total 330 

([; (reI 

Remark .. : 

_I) All values. in rng/l unleaa otherwise nOled. 

Report No.: 

meg/l Anions mg/l meg/l 

B icarbonale 165. 1 2.71 
3.99 Borate (as B) 

2.60 Carbonate 

O. 12 Chloride 106.9 3.02 

6.31 Fluoride 0.41 0.02 

Hydroxide 

. Nitrate 0.22 0.00 
. 

Nitrite 

Orthophosphate . 
Sulfate 340.0 7.0S . 

13.02 Total Anions 612.6 12 83 

Lead (Pbi 
)"1an}!anese (Mn) 

~~ercury (Hg) 
\'~oist:..lre in sludge _________ _ 

Or~anic nitrogen 
Oil and Grease 
pH (units) 
Phenols 

7.70 

Phos?horus, total (P) ________ _ 

Residue 
Total solids (TS) 

Total suspended solids (TSS)~",,-,,_ 
Total dissolved solids (TPS)_..!7~9,-,,-3_ 
Total fixed solids (TFS) 
Total volatile solids (TV::SC")----­

Fixed dissolved solids (FDS) 
Fixed sU5pend~d solids (FSS7)---­

Volatile dissolved solids (VDSJ 
Volatile suspended· solids (VSS) __ _ 

Settleable solids ( 
Selenium eSe) 

Silica (Si02.) 
Silver (Ae) 

Strontium (Sri 
Sulfide (5) 

Sulfite (503) 
Sur fact ants 
Sulfur dicxide (502. } ____ _ 
Thrc!lhold odor No. 
Turbidity (J. D. ) ....,0".-....1'5-
Zinc (Zn) 



A Subsidiary of James M. Montgomery, Consulting Engineers. Inc. 
555 East Walnut Street, Pasadena, California 91101 

Telephone: (213) 790-9\4\ or (213)681-4255 

REPORT OF 
WATER ANALYSIS 

Lab No. __ ---'.7-'3_-_3_3-'..8 __ _ 

Job No. 40.54 City of Newport Beach 
Client: __ ~~~~=-----~----------------------~----------------------

1 De s c ri pH on and a mount of sam pI e: _l=-l:p~t:....:s"lc:i"gih:.::t,,:l.ly~t~u~r:..::b~i::d=-l~i::g:J.':u<>i~d=-____________________ -'-________________________ _ 
, Piezometer B-1 

r: Da t e 5 am pIe t a ken: __ ::.1 :::2-'-/-.:1~3::c/'....:.7::.3'__ ______ _ Sampled by: __ .:..K.:...:..' ~W'-;:i.:e.:b-;e~-=--c;_;----
S I I d b R. Z., K. M. 

: Date re c e i ve d: ___ ~1_'2'_'/~14.=.L/_'7c'30_ ___ _ aITlp e a nay z e y: ________ -'-________________ _ 

rJ Date of analysis: 12/14-21/73 

J 

'1 
i 

J 

'1 
I 

Cations 

Ammonium 

Calcium 

Magnesium 

Potassium 

Sodium 

Total Cations 

J 

Acidity (as CaC03 ) 
IAlkalinitj' 

: Hydroxide 
-' Carbonate 

r--1 Bicarbonate 
~Arsenic (As) 
Barium (Ba) 

268.0 

Biochemical Oxygen Demand 
, (BODS) 
'Cadmium (Cd) 
~Carbon Dioxide (COZ) 

mg/! 

850.0 
821. 0 

21. 0 
1660 

Chemical Oxygen Demand (COD) ____ __ 

-;Chlorine Demand 
Chlorine Residual 

:Chrornium, hexavalent (CrVI) ", ______ _ 

Chromium, total (Crl _______________ _ 
:Color (units) 
'Copper (Cu) 
'Cyanide (eN) 

Dissolved oxygen (DO) =o--r7TC"',.----­
:Specific conductance (Ee) 14600 
Hardness, total 5250 «i' ,(Fe) 

Remarks: Odor - slightly musty 

:¢: All values in ITlg/~ unless otherwise noted. 

MRI-I 

Report No.: 

meq/! Anions mg/l meq/l 

Bicarbonate 327.0 5.36 
42.42 Borate (as B) 

67.52 Carbonate 
, 

0.54 Chloride 4433 125.0 
72.21 Fluoride 1. 16 0.06 

Hydroxi~e 

. Nitrate 0.66 0.01 
Nitrite 

Orthophosphate 

Sulfate 2060 42.89 
" 

182.7 

Lead {Pb} 
Manganese (Mn) 
Mercury (Hg) 

. . 

Total Anions 

M 0 i stu rei n s 1 ud g e __________________ _ 

Organic nitrogen 
Oil and Grease 
pH (units). 
Phenols 

7.70 

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 (FD"S"')-------

Fixed suspended solids (FSS)= ____ _ 
Volatile dissolved solids (VDS) ____ _ 
Volatile suspended solids (VSS) ____ _ 

Settleable solids ( 
Selenium (5e) 
Silica (SiO

Z
) 

Silver (Ag-) 

Submitted 

173. 3 

St:rontiuIT1 (Srj 
Sulfide (5) 

Sulfite (503) 
Surfactants 
Sulfur dioxide {SOZ) __________ _ 

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



MUNrc.UM~HY HI::SEAHCl-l INC. 

A Subsidiary of James M. Montgomery, Consulting En~inecrs. Inc. 
555 East Walnut Street. Pasadena, California 91101 

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

REPORT OF 
WATER ANALYSIS 

73-335 
I· 

Lab No. _______ _ 

Client: ___ -.-:C::ci~t'.!y~o:.:f=_=_N~e=.. ~wp,-,,--o_r_t_B_e_a_c_h ______ -:-_______ _ Job No. 40.54 

-~--) 

r-; 

,Description: and amount of salTlple: 1 pt greenish liquid 
I 

Piezorneter B-2 

'I 
." Da te 5 am pI e t ak e n: _--,lo:2';".L./ -=1.=3:J./.,..7'-3=--___ _ 

. Date r e c e i ved: ___ :.1:::2.!../..:.1:...4::/C-:.7.::3-----
5 amp led by: _~-"'K'-.'--..!W"-"iseC'b"e'<.--------

Sa mp Ie anal y z ed hy: _R=.'-..:oZ".,--,--"K=. -=-M=.'--__ 

Report No.: r: Date of analysis:. 12/14-2 J 173 

J 

Cations 

Ammonium 

Calcium 1 
Magnesium 

Potassium 

Sodium 

Total Cations 

,---, Acidity (as CaC03 ) 
! Alkalinity 
J Hydroxide 

Carbonate 
'I Bicarbonate 240.0 

! Arsenic (As) 
~ Barium (Ba) 

Biochemical Oxygen Demand 

" (BODS) 
! Cadmium (Cd) 

"'gIl 

740.0 
462.0 

21. 0 
1550.0 

- Carbon Dioxide (C 0 2) --;-c;c=c;----

Chemical Oxygen Demand (COD) __ _ 
'-i Chlorine Demand 

: Chlor i ne n cs idual 
--' Chromium, hexavalent (Cr VI)' ___ _ 

Chromium, total (Crl _______ _ 

i Color (units) 
j Copper (eu) 

Cyanide (eN) 

. Dissolved oxygen (DO) =,-_,.,--"",_ 
1 Specific conductance (EC)_-,1-,2'-',,-,1;.;O;:.;;O~ 

.' Hardness. total 3 iSO <... " (Fel 

Remarks: Odor - slightly musty 

* All values in rng/l unless otherwise noted. 

meq/I Anions mg/l meq/l 

B icarbohate 292.8 4.80 
36.93 Borate (as B) 

38.00 Carbonate 

O. 54 Chloride 3223 90.92 
67.42 

Fluoride 

Hydroxide 

- Nitrate 4.87 0.08 

Nitrite 
.. 

Orthophosphate 

Sulfate 2110 43.93 . 
142.89 Total Anions 

Lead (Pb) 
Manganese (Mn) 

Mercury (Hg) 

Moisture in sludge -'-___ --' __ -'-__ 
Organic nitrogen 
Oil and Grease 
pH {unitsr I_iS 
Phenols 
Phosphorus, total (P) _______ _ 

Residue 
Total solids (TS) 
Total suspended solids (T:SS) 
Total dissolved solids (TDS) ---,-­

Total fixed solids (TFS) .~----_ 
Total ,:,olatile solids (TVS):::-: ___ _ 

Fixed dissolved solids (FDS.~)---_ 
Fixed suspended solids (FSS)= __ _ 
Volatile-dissolved solids (VDS) __ _ 
Volatile suspended solids {VSS1 __ _ 
Settleable solids ( 

Selenium (Se) 
Silica (SiO

Z
) 

Silver (Ag) 

139.73 

Strontium (Sr) 
Sulfide (5) 

Sulfite (503) 
Surfactants 
Sulfur dioxide (SOZ} ____ _ 
Threshold odor No. 
Turbidity (J. U~ ) 
Zinc (Zn) 



I 

A Subsidiary of James M. Montgomery, Consulting Engineers, Inc. 
555 East Walnut Street, Pasadena, California 91101 

Telephone, (213) 796-q141 or (213) 681-4255 

REPORT OF 
WATER ANALYSIS 

-\. 73-336 

Client, __ --.::C~i:.:t~y~o:.:f~N_e~wp~o_r_t_B_e_a_c_h _______________ _ 

Lab No. 

Job No. 40.54 

.i-., 
c-

. Description and amount of sample: 
I pt turbid liquid 

Piezometer B-4 

K. Wiebe " 12/13/73 Da te 5 ample take n: __ ~::..:~::..:~_=__ ___ _ Sampled by: ________________ _ 

, Date received: __ =-ri1o.;2~/~1~4'_i/-o7~3----
12/14-21/73 

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

Report No.: r ", Date of analys is: 

J 
Cations 

Cl Ammonium 

J C3.lcium 
. 

Magnesium 

Potassium 

Sodium 

Total Cations 

Adrlity (a!; eaeo3 ) 

. -: Alkalinity 

Hydroxide 
Carbonate 

nog/l 

182. 0 
135. 0 

7.7 

740.0 

Bicarbonate 
: Arsenic (As) 

87.0 

. Barium (Ba) 
Biochemical Oxygen Demand 

(BODS) 
Cadmium (Cd) 

Carhon Dioxide (C02) 
Chemical Oxygen Demand (COD) __ _ 
Chlorine Demand 
Chlorine Residual 
Chromium. hexavalent (er VI)' 

Chromium, total (Cr) 
Color (units) --------

Copper (eu) 
Cyanide (eN) 

Dissolved oxygen (DO) =,-_-,==~_ 
Specific conductance (EC) __ ~5i'3~0,,0r,_ 
rlardness. total 1010 r;-on (Fe) 

~marks: Odor - none 

* All values in mgll unless otherwise noted. 

M~I-I 

noeq/l Anions nog/l noeq/l 

Bicarbonate 106. I 1. 73 
9. 10 Borate (as B) 

11. 10 Carbonate 

0.20 Chloride 1273.0 35.90 
32. 19 

-

52.59 

Lead (Pb) 

Manganese (Mn) 

:v1ercury (Hg) 

Fluoride 

Hydroxide 

Nitrate 
. 

Nitrite 

Orthophosphate 

Sulfate 
-

Total Anions 

Yfoisture in sludge _________ _ 

Organic. nitrogen 
Oil and Grease 
pH (units) 

Phenols 
I. 45 

Phosphorus. total (P) _______ _ 
Residue 

Total soEds (TS) 
Total suspended solids {TSS) ___ _ 
Total dissolved solids (TDS) ___ _ 
Total fixed solids (TFS) = ____ _ 
Total volatile solids (TVSl ____ _ 
Fixed dissolved solids (FDS)':-__ _ 
Fixed suspended solids (FSSl~ __ 
Volatile dissolved solids (VDS) 
Volatile' suspended solids (VSS) __ _ 

Settleable solids ( 
Selenium (Se) 
Silica (SiOZ) 
Silver (Ag) 

7.8 o. 12 

660.0 13.74 

51. 49 

Strontium (Sr) 
Sulfide (S) 

Sulfite (S03) 
$urfactants 
Sulfur dicxide (SOZ) _____ _ 
Threshold odor No. 
Turbidity (.J; U. 1 
Zinc (Zn) 



['--: 

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 

City of Newport Beach 
Client: ___ ~~ ___ ~~ _________ ~-----~-------

Description and amount of sample: 1 pt turbid liquid 

Piezometer B - 7 

Lab No. 

Job No. 

n Date "mple taken: _~1,-2=/,,1,,3::.-':/,,7,-,3,,------ Sampled by: K. Wiebe 

73-337 

40.54 

Date received: ___ ~1=-2=:-/-=1,-,4::.:/,--7",--3----- Sa mp Ie a n a 1 y zed by: "R=.:---Z=.CL-.::cK=-.:....:cM=. ___ _ 

12/14 - 21/73 r- Date of analysis: 
i 
j 

Cations mg/! 

Ammonium 

Calcium 860.0 

Magnesium 814.7 

Potassium 17.5 

Sodium 3260 

Total Cations 

Acidity (as CaC03 ) 
I --. Alkalinity 

Hydroxide 
Carbonate 

, , 

Bicarbonate 
Arsenic (As) 
Barium (Ba) 

258.0 

Biochemical Oxygen Demand 
(ROD 5 ) 

Cadmium (Cd) 
Carbon Dioxide (C02) 
Chemical Oxygen Demand (COD) __ _ 
Chlorine Demand 
Chlorine n esidual 
Chromium, hexavalent (Cr VI)· 

~~-

Chromium, total (Cr} ________ _ 

Color (units) 
Copper (Cu) 
Cyanide (CN) 

Dissoh'ed oxygen (DO) C;O~=-;-;;=-­
Specific conductance (EC) 22.100 
Hardness, total 5 500 

(:-~n (Fel 

Remarks: Odor - slightly lTIusty 

* All values in rng/l unless otherwise noted. 

MRI-I 

noeq/l 

42.91 

67.00 
0·45 

142.36 

-

252.72 

Lead (Pb) 

Manganese (Mn) 
:-'1ercury (Hg) 

Report No.: 

Anions mg/! meq/! 

B icarbo,nate 314.7 5. 16 
Borate (as B) 

Carbonate 

Chloride 6002 169.31 

Fluoride 1. 14 0.06 

Hydroxide 

Nitrate 38.5 0.62 

Nitrite -
Otthophosphat~ 

56.63 Sulfate 2720 
- -

Total Anions 231. 78 

Moisture in sludge _________ __ 

Strontium (Sr) 
Sulfide (S) 

Sulfite (S03 ) 
Surfactants 

. 

0r:ganic nitrogen· _______ __ Sulfur dioxide (S02) ____ _ 
Oil and Grease 
pH (units) 
Phenols 

'1.20 

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 (FDC:S"'):----

Fixed suspended solids (FSS).",, __ _ 
Volatile; dissolved solids (VDS) 
Volatile suspended solids (VSS) __ _ 
Settleable solids ( 

Selenium (Se) 
Silica (Si02 ) 
Silver (Ag) 

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

/ 
V 



A Subsidiary of Jam'es M. Montgomery, Consulting Engineers, fnc. 
555 East Walnut Street, Pasadena, California 91101 

T,elcphone: (213) 79b-qI41 or (213) 681-4255 

REPORT OF 
WATER ANALYSIS 

73-346 Lab No. _________ __ 

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

r: 
,Description and amount of sample: 3 pt slightly turbid liquid - sulfide odor 

Piezometer B(6)23 

n 12/13/73 
Da te s ampl eta ke n: ____ --=-=-~:.-=-~~------- S amp ted by: ____ K_.'--_W_i_e_b_e _________ __ 

Date re c e ived: ____ :.1 =2!-/...:1:...4:./c...:.7-=3 ___ _ Sample analyzed by: R. Z., K. M. 

Report No.: I' 'Date of analysis: 12/14-24/73 

I 

I 

r 

Cations 

Ammonium 

C3lcium 

Magnesium 

Potassium 

Sodium 

Total Cations 

i'\.~cidity {as GaC03 } 

[
-'Alka.linit)' 

Hydroxide 
Carbonate 

mg/l 

835. 0 
1048.0 

24.0 

3680 

[ 

~ Bicarbonate 246.0 
Arsenic (As) 
Barium (Ba) 
Biochemical Oxygen Demand 

(BODS) 
Cadmium (Cd) 
Carbon Dioxide (C02) ___ ~ ________ __ 

Chemical Oxygen Demand (COD) ___ _ 
'Chlorine Demand 
Chlorine Residual 
Chromium, hexavalent (Cr VI)' 

---
Chromium, total (Crl ________________ _ 
Color (units) 
Copper {CuI 
Cyanide (eN) 

,Dissolved oxygen (DO)_--=,----~ __ ~~-­
Specific co nd u c tanc e (E C) _-f,2c!6"-Yri9f;4~0,--
Hardness, total b400 
~ {Fel 

l Remarks: Odor - slightly musty 

::) An values in mg/l, unless otherwise noted. 

MRI-I 

megf.1 Anions mg/l meg II 

B icarbonale 300. 1 4.92 
41. 67 Borate (as B) . 

86. 18 Carbonate 
0.61 

Chloride 7642 215.58 
160.06 Fluoride 1. 05 0.06 

Hydroxide 

- Nitrate - 7.3 O. 12 

288.53 

Lead (Pb) 
Manganese (Mn) 
Mercury (Hg) 

Nitrite 

Orthophosphate 

Sulfate 3200 
- -

Total Anions 

M 0 i s t ur e ins 1 ud g e _________________ __ 
Organic nitrogen 
Oil and Grease 
pH (units) 
Phenols 

7.40 

Pho~phorus. total (P) __ ~ __________ _ 
Residue 

Total solids (TS) 
Total suspended solids (TSS) ______ _ 
Total dissolved solids (TDS), _____ __ 
Total fixed sol ids (T FS) _________ __ 

Total volatile solids (TVS).-=c ______ __ 
Fixed dissolved solids (FDS L) __ _ 
Fixed suspended solids (FSS1,= ____ _ 
Volatile .dissolved solids (VDS) 
Volatile suspended solids (VSS1 __ _ 
Settleable solids { 

Selenium (Se) 
Silica (Si0

2
) 

Silv.er (Ag) 

66.63 

287.30 

Strontium (Sd 
Sulfide (S) 
Sulfite (503) 
Surfactants 
Sulfur clicxide (502) __________ __ 
Threshold odor No. 
Turbidity (J. U. ) . _____ _ 
Zinc (Zn) 



( 

A Subsidiary of James M~ Montgomery, Consulting EnJ.!ineers, Inc. 
555 East Walnut Street, Pasadena, California 91101 

Telephone: (Z13) 796-q141 or rZI3)681-4Z55 

REPORT OF 
WATER ANALYSIS 

Lab No. _~7-=3~-_3=3-,9 __ _ 

Cl ient: __ ----.:C=-'=-· t~y'---o=-£=--:.N---=e~wp~_.:o~r_t_B_e_a_c_h----~---------- Job No. 40.54 

f I 2 pt turbid liquid ,Description and amount 0 sarnp e: 

Piezometer C-16 

c~ Date sample taken: __ ~1-'2'__lul-"3,,1'-7L;3'__ __ _ 

i,Date received: ____ -"1-"2.,/~14=/-'7'_'3 ____ _ 
Sampled by: __ _.:K=._Wc:....:i:.:e:..b::..:e'--_______ _ 

~l Date of analysis: 12/14-21/73 

I 
Cations 

Arnmoniuo; 

Calcium 

Magnesium 

Potassium 

SodiUITI 

, , Total Cations 
! 

Acidity (as CaC03 ) 
... , Alkalinity 

Hydroxide 
Carbonate 

mg/! 

572.0 
314.0 

8.9 
1530 

Bicarbonate 540.0 
····;Arsenic (As) 

'Barium (Ba) 

Biochemical Oxygen Demand 

(BODS) 
Cadmium (Cd) 

Carbon Dioxide (C02) _"""=== __ _ 
Chemical Oxygen Demand (COD) __ _ 

,Chlorine Demand 
Chlorine Residual 

,Chromium, hexavalent (CrVI) . ---
Chromium, total (Crl ________ _ 

,Color (units) 
Copper (Cu) 

- Cyanide (eN) 

Dissolved oxygen (DO)_--=-c--~~~=­
. Spec ific co nd uctance (E C 1_--=1",4"';.;4"0,,,0_ 
Hardness, total 2720 

. 

Sa mp Ie an a I y zed by: --"R~. ~Z"-'-. -,---,K~.--,M=.,--__ _ 

Report No.: 

meq/! Anions mg/l meq/! 

Bicarbonate 658.8 10. 80 
28.54 Borate (a s B) 
25.82 Carbonate 

0.23 Chloride 1834 51. 73 
66.55 Fluoride 1. 13 . 0.06 

Hydroxide 

- Nitrate '. 4.43 0.07 
Nitrite 

Orthophosphate 

Sulfate 2720 56.63 

121. 14 

Lead {Pb) 
. Manganese (Mnl 

:"1ercury (Hg) 

-
Total Anions 

\ttoisture in sludge _________ _ 

Organic nitrogen 
Oil and Gre ase 
pH (units), 
Phenols 

6.90 

Phosphorus, total (F) _______ _ 
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 (FSS),= __ _ 
Volatile_dissolved solids (VDS) __ _ 
Volatile suspended solids (VSS) __ _ 
Settleable solids ( 

119.29 

Strontiu.m (Sr) 
Sulfide (S) 

Sulfite (S03) 
Surfactants 
Sulfur dioxide (502) _____ _ 

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

~" (Fe) 

Selenium (Se) 
Silica (SiO

Z
) 

Silver (Ag) 

Remarks: Odor - none 

* All values in mg/~ unless otherwise noted. 



i·­, A Subsidiary of J.1.m(:. M. Mon~J.!.ornery. Con~ultinJ.! EOJ.!.inecTs. tnc •• 
SSS EaDt W<l..lnut Stred. Pol:!aden~. Cali(orniol. 91101 

Telephone: (ll~l 7Gb-0141 or Il13l68l-4l55 

REPORT OF' 
WATER ANALYSIS 

r-
City of Newport Beach'L. ______________ _ 

L. b No. ---,7'..:5-..:-::.:::1 0,,-2~ __ 

Job No. 40.0550 
; :lie:nt: 

. [DescriPtion and amount of sample: 1 1 turbid liquid with s edirnent 

; Big Canyon C-16 

[~6'le 5<Vn~le laken: _~8:.l/~8e..L/-'-7-'5'------­
. _ D at ere c «ve d : __ -'8='-L./-=1'-'1~/'-7-'-"5'-------

Sampled by: ____ --=R"-'.. --=P-=1~1.=r_"a"n'_'_"e'"r~ __ _ 

Sample analyzed hy: --.-.R.J-LL-,II.--LJ~ __ 

n epcrt No.: of Ulalys i~: ~~1~1~14~(7G5~ ___ 

Cations 

n ArnITloniun"l 

Calcium 

Mag.nesium 

n Pot2.ssiwn 

Sodium 

[J 

o Total Cations 

4"".cidity (as CaC03 ) 

f~.-\t;';'ali!lit)' 
L HYfhoxide 

Carbonate 

mg/l 

Bic.arbon<ite 626. '2 
r:Ars.enic (As) 

.. _,Barium (Ba.) 

Biochemical OXYf.en Demand 

t' (BODS) 
Cadmium (Cd) 
:Carbon Dioxic1e (COl' 
Chemical Oxy;..:~n Demand (COD) 
Chlorine Demand 
r.h}uri:":.c P-csidual 

··Chromium, hcx.avaler;t (er VI) 
CilTon1ium. total tCrJ __________________ _ 

Color (units' 
Copper (Cu) 

"C)'<lnide: Ie:":) 

_ Dis~oherl oxygen (DO) :-:::.,----0--------­
Specific conductance (EC) __ ~1,--,5~.-=4=Q",Q,-_ 
Hardne-ss. tota.l 

n (Fe) 

Rcma.rka: 

.. All vo1.1ue5 in mJ:/l unle-s8 otherwise nott-d. 

meg/! Anions mg/! meg!! 

B i.e arbonate 764.0 

Borate (as B) 

Carbonate 

-- Chloride 5059 
, 

Fluoride 

Hydroxide 

- Nitrate 7.53 

Lead (Pb) 

>Vb.n~anese (Mnl 
~~ercury (Hg) 

Nitrite 

Orthophosphate 

Sulfate 

Total Anions 

. 
1960 

\1oisture in sludge ___________________ _ 

Or~anic nitrogen 
Oil and Grease 
pH (units) 

Phenols 
Phosphorus. total (P) _________ _ 

Residue 
Total solid s (TS) 

Total suspended solids (TSS) ___ _ 

Total dissolved solids (TDS1 ___ __ 
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. (SiO
l

) 
Silver (Ag) 

Submitted 

Strontium (Sri 
Sulfide (5) 

Sulfite (5°3) 
Surfactants 

Sulfur die-xide (S02)_-'---_'­
Threshold odor No. 
Turbidity (J. U. ) 
Zinc (Zn) 



... '-' ..... '-' v j~j L.... "I J\ J:... 0 J:... I"\.l\ \..... IJ 1,'0 I. .• 

A Subsidiary of James M. Montgomery, Consulting Engineers, Inc. 
555 East Walnut Street, Pasadena, California 91101 . 

Telephone: (213) 79h-q 141 or 1213) 681-4255 

REPORT OF 
WATER ANALYSIS 

Lab No. _7,--3=--:c3c:.4-'C3 __ _ 

r 
Client: ___ :-C:ci~t:Jy,--,o,"f,--,,-N=e..:wp=c;:o-=r-,t,--=B,--e=-a:::.c:cc:h,,--~-,---------__ _ 

Job No" _4_0_"_5_4 ___ _ 

[DescriPtion and amount· of sample: 
1·-1/2 pt turbid liquid - sulfide odor 

. . Piezometer G-24 

~.·.Date sample taken: _-:1-:2:-/.-:1-:3;-/.,,7=3-----
I . 12/14/73 

K. Wiebe Sampled by: _________________ _ 

Sa mp 1 e a n a 1 y 2. ed by: _-=R=.--,Z=._,,--=K=. -'CM=.'-__ _ . Date received: ____ ~_-' ______ _ 

LDate of analysis: 12/14-21/73 

r 
t. 1 

It 

-.. 

Cations 

Ammonium 

C3.1cium 

Magnesium 

Potassium 

Sodium 

Total Cations 

Acidity (as CaC03 ) 
~: Alkalinity 

I 
.....l Hydroxide 

Carbonate 

mgll 

115.0 

100. 0 

6~ 9 
560.0 

. ....., Bicarbonate· ZZ8.0 
1Arsenic (As) 
: Bar j urn (Ba) 
Biochemical Oxygen pemand 

(BODS) 
1 Cadmium (Cd) 
; Carbon Dioxide (C02) _.,-==07" ___ _ 
Chemical Oxygen Demand (COD) __ _ 

'Chlorine Demand 
. Chlorine n csidual 

-" Chromium, hexavalent (er VI)· 
'----

Chromium, total (Cr) ___________ _ 

'Color (units) 
·Copper fCu) 

~~Cyanide (CN) 

_ . Dissolved oxygen (DO) =,.-----,,"'Ci'.--
·Specific conductance (EC) 3750 
Hardness, total 700 

~nIFe) 

Remarks: Odor - slightly musty 

:)" All values in mg/l unless other ...... ise noted. 

""1'11-1 

Report No.: 

meq/I Anions mg/! meq/! 

Bicarbonate 278.2 4.56 
5. 74 Borate (as B) 

8.22 Carbonate 

O. 18 Chloride 776.0 21. 90 
24.36 Fluoride 0.60 0.03 . 

Hydroxide 
-

- Nitrate 20.8 0.34 

Nitrite 

OX=thophosphate 

Sulfate 473.0 9. 85 

38.50 

Lt!dd (Pb) 
Manganese (Mn) 
Mercury (Hg) 

- -
Total Anions 

Moisture in sludge _________ _ 
Organic nitrogen 
Oil and Grease 
pH (units) 7.70 
Phenols 
Phosphorus. total (P) _______ _ 

Residue 
Total solids (TS) 
Total suspended solids (TSS) 
Total dissolved solids (TDS) -----

Total f~xed solids (TFS) = _____ _ 
Total volatile solids (TVS) 
Fixed dissolved solids (FD"S")---­

Fixed suspended solids (FSS) 
Volatile.dissolved solids (VD:;S'7)---

Volatile suspended solids (VSS) __ _ 

Settleable solids ( 
Selenium (Se) 
Silica (Si0

2
) 

Silver (Ag) 

Submitted 

36.68 

Strontium (Sri 
Sulfide (S) 

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



A SubsidiAry of Jamt'::. M. ,,"~ontgomery. Consulting En).!ineera; Jnc" 

55S £.ut W:4lnut Street. Pa~aden.l.. Calirorni~ 91101 
Telephone: (Z13J 796-G141 or IZ13J6BI-4lSS 

RSPORT OF 
WATSR ANALYSIS 

:licnt: __ ~C:~i~tJy~o~f~T{~e~\~vxp~o~r~t~B~e~a~c~h~------__ ~ ______________________ ___ 

".~'.-~ 

Dc.scri~io;l and amoU!:t of sample: 1 1 turbid liquid with sediment 

Big C:anyon G- 24 

Lab No. 

Job No. 

75-103 

40_0550 

8/8/75 D ale ~ a. -:-::?~ e t?. ken: _~~:::..'-'.:::----------- Sam pIe d by: ________ ---=R:.:::-. ---=Pc-h=r"a:::.n::..:e"r"-______ _ 

6a. e r <C N vd: ______ 8~/...:1:c1:-/~7_=5~ ________ _ S~mple an~ly2ed by: R. Z. '_..L .. I_-.J,~J'-'.~ ____ _ 

Date of a..=.a1ysis: 8/11-14/75 

i 
~ 

Ca.tioc.s mg/l 

Arnmoni"::-l) 

C30.lcium 

Maf!,nesi'.:.lTI 

potas siu.:n 

Sodiwn 

i -, 

Total Cations 

_~J\ ... cirlity (.?as CaC03 ) 
Alkalinit)-

Hydroxice 

Carbo:-.ate 
Bica.:--::'':):;a.te 

Arsenic C~_s) 

.Barium'S .. ) 

416. 1 

Bioche:7:ical OX)"f.en Dcr.:z.nd 

(BODo1 
C;lorniul.':. (Cd) 

-Carbon ::>. :-xjde (C02) 

-

Cl-.emiea:' C'xy:.:.::n Dema.:.c (COD) ______ _ 

·Chlorir,e- ::-'!:"manc1 
C:hlori:-;e ?:£"sirlual 

-':ChrolTl':';:-:-.~ !lexa"'alcl!t tC:-VI) 
Chron)l'..:::-:-:. total (Cd _____________ _ 

'Color (u:;i:s I 

.Copper IC::;) 

-Cyanice rC:\) 

.Dissolve2 cxygen (DO) =-:---:=CT~----
Specirlc cc:-o::luctancc (£C' __ 7'-'7->6,,0"--__ _ 

,Hardness.. lotal 

(, '(F~1 

Remarks: 

1(11\.11 v.luc-s in rnR./l unlc£s otherwi:;~ noted • 

...... -, 

Report No.: 

meq/l Anions mg/l meq/! 

Bicarbonate 507.6 

Bora.te (as B) 

Carbonate 

Chloride 2054 

Fluoride 

Hydroxide 

- Nitrate 1. 99 

Lead (Pb} 

Ma.n~anese (Mn) 
:"1ercury (Hg) 

Nitrite 

Orthophosphate 

Sulfate -
Total Anions 

. 
780 

;""1olst'.lre in sludge __________________ -'-
Oq:.anic nitrogen 
Oil and Grease 
pH (units) 
Phenols 
Phosphorus, total (P) _________ _ 

Residue 
Total solids (TS) 
Total suspended solids (TSS) ___ _ 
Total dissolved solids {TDS1 ___ _ 
Total fixed solids {T FS} ~ ____ _ 

Total volatile solids {TVS}-=c ______ __ 
Fixed dissolved solids (FDSI'---__ __ 
Fixed suspended solids (FSS}= __ -: 
Volatile dissolved solids (VDS) ____ __ 
Volatile suspended solids (VSS) ____ __ 

Settleable solids { 
Selenium (Se) 

Silica. (SiOZ ' 
Silver tAg) 

Strontium {Srj 

Sulfide (SI 
Sulfite (5°3) 
Surfactants 
Sulfur dioxide (SOZ} ____ _ 

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



,­, 

A Subsidiary of James M. Montgomery, Consulting Engineers, Inc. 
555 East Walnut Street. Pasadena, California 91101 

Telephone; (213) 796-G 141 or (213) 681-4255 

REPORT OF 
WATER ANALYSIS 

Lab No. __ 7_3_-_3_4_1 __ _ 

CI ient; _-=C=-c.i t~YLo::cf::.-:Nc:...::e:..:wpCJ:-"o-=rc:t,--,B,--e.=..=a-=c-=h=---____ :-_________ _ 
Job No. __ 4_0_._5_4 __ _ 

"~'"'. 

Description and amoun(o[ sample: 3 pt clear liquid 

Piezometer G-25 

12/13/73 Date sample taken: __ ...:.._-'-__ ----- Samp led by: ___ Kc:..=--W-,-,-'=-· e.=..=b..:e=--_____ _ 

D ate r e c e i ve d: __ .......:1~2"'/'--"1-"4:.'-/-7'-3=------- 5 amp I e a n a I y zed by; -=R"-'... --"Z,,-,-. ~""K"'-'..--=M=.~ __ _ 

'! Date of analys is: . 
i 

12/14-21/73 Report No.: 

J 
Cations mg/l 

Ammonium 

Calcium 94.7 

Magnesium 181. 0 

Potassium 4.8 

Sodium 1350 

Total Cations . 

Alkalinity 
Hydroxide 
Carbonate 

"Bicarbonate 512. 0 
Arsenic (As) 
Barium (Ba) 
Biochemical Oxygen Demand 

(BODS) 
Cadmium (Cd) 
Carbon Dioxide (C02) 
Chemical Oxy-gen Demand (COD) __ _ 

Chlorine Demand 
Chlorine l1esid~ . .lal 
Chromium, hexavalent(Cr VI)" ___ _ 
Chromium, total (Cr' ________ _ 
Color (units) 
Copper (Cu) 
Cyanide (eN) 

Dissolved oxygen (DO) =c---;:== __ -~ 
Specific conducta-nce {Eel 7730 
Hardness, total 980-

(}n (Fe) 

Remarks: Odor - none 

* All values in mg.!1 unless otherwise noted. 

megil Ani.ons mgll meg 11 

Bicarbo"nate 624.6 10.24 
4.73 Borate (as B) 

14.88 Carbonate 

o. 12 Chloride 1854 52.30 
58.72 Fluoride 1. 23 0.06 

Hydroxide 
. Nitrate < 0.22 0.00 

Nitrite 

Orthophosphate 

Sulfate 535.0 11. 14 
. . 

78.45 Total Anions 

Lead (Pb) 
Manganese (Mnl 
:-"'1ercury {Hg} 
Nioisture in sludge _________ _ 
Organic nitrogen 
Oil and Grease 
pH (units) 
Phenols 

7. 60 

Phosphorus, total (P) ____ ,-___ _ 
Residue 

Total soI"ids (TS) 
Total suspended solids (TSS) 

" Total dissolved solids ·(TDS) -~-­
Total fixed sol ids (T FS) 
Total volatile solids (TV·~S")-----
Fixed dissolved solids (FDS)';--__ _ 
Fixed suspended solids (FSS),::-; __ _ 

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

Settl cable sol id 5 ( 

Selenium (Se) 
Silica (SiO

Z
) 

Silver (Ag) 

73.74 

Strontium (Sr) 
Sulfide (5) 
Sulfite (S03) 
Surfactants 
Sulfur dicxide {SOZ) ____ _ 

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

Subrr>itted ~ 
,~~~ 



A Subsidi:ny of ]Ame. M. ~1onthomery. Cun:5ultinJ.! EnJ..:inccrs. fnc., 
SSS E.a.tlt Walnut Street. P-l'ol-dena, C.a.liforni.a. 91101 

Telephone: {Z13}'79h-G141 or (213)681-~ZS5 

R£PORT OF 
WATER ANALYSIS 

'-I' t __ -'<;::l' tYL~i-,l'!-"e",,,,'C"p~O~l,,"t,,-,,B~e~a-,,c:oh=-_______________ _ ... len: _ _ 

1 1 turbid liquid wi'th' sediment I~DcscriPti~n 2nd amount of sa.mple: 

I,"; ,Big Canyon G-25 

Lab No. 

Job No. 

75 104 

40.0550 

fDate saIT> pIe t ake~: _.c8o.!.../,,8.L/-'7ec5"------'--­

Teceived:_~~8~/~1~1~/~7~5~------

Sam pIe d by: ____ --"'R"'-'.. --"'P::c1IjlJcr-'a"nIj'..<;e;.,r'--__ _ 

I bate 
,_pale 8711-14/75 

! 
,J 

Ca.tions mg/l 

Ammonium 

Calcium 

Magnesium 

pot.1.ssium 

50diwn 

'I Total Calions 

...l 

Acidity (as CaC03 ) 

''Alt.-alinity J Hydroxide 
Caruonate 
Bicarbonate 37 L 7 ' 

~ -'Arsenic (As) 

.~narium (Ba) 
Biochemical Oxygen Demand 

(BODS) 
,Cad-mium (Cd) 

__ Carl)on Dioxide (COZ) 

" 

Chemical Oxy:..:en Demand (COD1 ___ _ 

:Chlorine Demand 
'Chlorine ncsidual 
~Chroznium. hl'xa'l:ale~t (Cr V I) 

Chron1i~m.- total (Cr) 

;Color (units) 
Copper feu) 

-·Cyanide IC;-.i) 

------

Dissoheo oxygen (DO) :;0,---,,-"=---
. 'Specific conductance (ECI 5120 

Hardness. total 

(' "on (Fe) 

flem.arks! 

~ All VAlues in mgJl unlefllt olherwi&<' not~d. 

Sam pIe a n a 1 yz e d by: -,R~.~ZO:''-L.-OL",,-. c'L='-'.. __ _ 

Report No.: 

meq/l . Anion~ mg/l IT>eq/l 

Bicarbonale 453.5 

Borate (as B) 

Carbon.2.te 

Chloride 1307 
Fluoride 

Hydroxide 

" 
Nitrate < 0.22 

- Nitrite 

Orthophosphate . 
Sulfate 620.0 

" 

Lead (Ph) 

)..1anganese (Mnl 
:\1ercu·ry, (Hg) 

Total Anions 

)..ioisture ,'in slu.dge ____ -'-_~ ___ _ 

Or!-!anic nitro.;!cn 
Oil and Grease 
pH (units) 
Phenols 
Phosphorus. total (P) ________ _ 

Residue 
Total solids (TS) 
Total suspended solids (TSS1 ___ _ 
Total dissolved solids {TDS1 ___ _ 
Total fixed solids (TFS) = ____ _ 
Total volatile solids (TVS) ____ _ 

Fixed dissolved solids (FD51'c-__ _ 
Fixed suspended solids {FS5) ___ _ 

Volatile c.lissolved solids (VDSI 
Volatile suspended solids {VSS, __ _ 

Settleable solids { 
Selenium (Se) 

Silica (SiO
Z

) 
Silver (Ag) 

Strontium (Sr) 
Sulfide (5) 

Sulfite (5°3) 
Surfactants 

Sulfur dicxide (S02)_~ __ 
Threshold odor No. 

Tu"bidity (J. u. ) 
Zinc (Zn) 



fV1 V I~ 1 u V M r.... l\ I J\ r.....;:,.c... r.. J\. ...... rl "'0 \. •• 

A Subsidiary of James M. Montgomery, Consulting Engineers, fnc. 
555 East Walnut Street, Pasadena, California 91101 

Telephone, (213) 79h-g141 or (213) 681-4255 

REPORT OF 
W AT ER ANALYSIS 

Lab N o. _-,7~3'.:-:..,3",4,-,2,,--.,--_ 

Job No. 40. S4 City of Newport Beach 
< Client' ___________ ~ __________ ~~-----------------

'j,' 

Description and amount of saITlple: 
1-1/2 pt turbid liquid 

Piezometer G-26 

12/13/73 'Date sample taken: _~~ __ ...:... ____________ _ 
K. Wiebe Sampled by: ________________________________ _ 

. Da t ere e e i ve d, __ ~1 ::2~/-'1~4::!.../_"7_'3'___ ____ _ Sa rnp 1 e anal y zed by: __ .::R=. -'Z=.~,'_.::K=. --=M=."---____ _ 

.. Date of analysis: 12/14-21/73 

'I 
j 

'-' 

, 
i 
J 

Cations 

Arnmoniun"l 

C3.1ciurn 

Magnesium 

Potassium 

SodiUITl 

Total Cations 

....... Acidity (afi CaC03 ) 
Alkalinity 

J Hydroxide 

"'g/! 

14S.0 
179.0 

4.3 

1460 

Carbonate 
Bicarbonate 

: Arsenic (As) 
346. 0 

; Barium (Ba) 

Biochemical Oxygen Demand 
'~1 (BODS) 

: Cadmium (Cd) 
! Carbon Dioxide (C02) 
Chemical Oxygen Demand (COD) 

· Chlorine Demand ----

C:hlorine TIesidual 
'Chromium, hexavalent jCr VI) 
Chromium. total (Cr) _______________ _ 

· Color (units) 

'Copper (Cu) 
· Cyanide (eN) 

_ 1) iss o]-\, ed oxy g en (DO) =;---"""';-n----­
Specific conductance (EC) 7730 

"Hardness, total 'l'"rhiOCror-----
, (Fe) 

Remarks: Odor - musty, oily 

:) All values in mg/runless otherwise noted • 

. ""RI-I 

Report No.: 

megl! Anions mg/! meg/! 

B "icarbo nate 422. 1 6.92 
7.24 Borate (a s B) 

14.72 Carbonate 

O. 11 
Chloride 1830 S1. 62 

63. Sl Fluoride 0.88 O.OS 

Hydroxide 

- Nitrate 3. 8 0.06 

Nitrite . 

O;thophosphate 

Sulfate 960.0 19.99 

8S.S8 

Lead (PO) 

Manganese (Mnl 
:-'1ercury (Hg) 

. 
Total Anions 

.M 0 i stu rei n s 1 ud g e __________________ _ 
Organic nitrogen 
Oil and Grease 
pH (units) 7.70 
Phenols -------------------

Phosphorus, total (P) ________________ _ 

Residue 
Total solids (TS) 
Total suspended solids {TSS) ______ _ 
T~tal dissolved solids (TDS), ______ __ 
Total fixed solids (TFS) 
Total volatile solids (TV""S7)---------

Fixed dissolved solids (FDS."J ______ _ 
Fixed suspended solids (FSS)= ____ _ 
Volatile dissolved 'solids (VDS) 

Volatile suspended solids (VSS1 ____ _ 
Settleable solids ( 

Selenium (Se) 
Silica (Si02 ) 
Silver (Ag) 

SubITlitted 

78.63 

Strontium (Sr) 
Sulfide (5) 

Sulfite (S03) 
Surf.act"ants 
Sulfur dicxide (502) __________ _ 
Threshold odor No. 
Turbidity (J. U. ) 
Zinc (Zn). 



,/'\ .;:,ut)~lolary 01 .,IolPCl) .,1. ,~jUjH~Ujll!';1 y~ ..... UI.-> ..... ".").. .~",.. ... ~_._. 

( 

SSS E.ut \\'alr,ut Street. P.<!.3.<!.dcna. Calirorni~ qll~l 

Tdcphonc: (213) 7%.0\41 or r213}('S}·42S5 

REPORT OF 
WATER A."ALYSIS 

,nl: __ ~l'1~e~wUJ~)~o~r~t~B~e~'£a~c~h~-----------------------------______ _ 

La L No. __ 7_4~2=-3=-2=--_-,-

Job No~ 40.0550 

, 
.n- ;cription and amount of sample: Big Canyon Piezometer, H-27 

I l'1ewport Beach 

D"',c san.ple til.Ken: -'-____________ __ 

i 
Sampled by: ______________________________ _ 

) - ~c r e!=- e i ve d: _____ ::-;-::--;=-=--,----:---
12/5/74 

Sa mp 1 can a I y zed by: --"L"'-'-.--=Lo=.:e""O:=D'-"g ______ _ 

Date of analysis: 

l 
'l 
J 

.-,' 

j 

Cations 

An"llnonium 

Calciwn 

Magnesium 

potassium 

Sodium 

Tolal Calions 

Acidity (as CaC03) 
~ ~ka1init)' 

J Hydroxide 
Carbonate 

.Bica1·bonate 
·~s.enic (As) 

':l.rium (Ba) 
J 

Biochemical Oxygen Demand 
(BODS) 

- \dmium (Cd) 

~arbon Dioxide (C02) 

mg/l 

--

Chemical Oxygen Demand tCOD) ____ _ 

F;hlorinc DCn12.nd 
'hlorir.c Residual 

~hTomi:;m. hexavalent (Cr VI) 
Chromium~ total (Cr) ___ · ______ _ 

-'OIOT (units) 
I 
.op?cr (Cu) 

~yallidc {C~I 
Dissolyed oxygen (DO) 
"pC'cific conductance {EC) _______ _ 

:ardncss. total 
-',' ..... (Fe) 

t..' . , .. 
C 01<1. rIa;:: 

'All vo11u("1S in IlIhll un1('sli other ..... ise noted. 

V ... ,_I 

R epo;t 1'\0.: 

.. 
meq/l Anions mg/l meq/l 

Bicar.b.onate 

Borate (is B) 

Carbo,!;ate 

Chloride 

Fluoride 

Hydroxide 

Nitrate 6.2 as l'10 
- " 

Nitr ite 

Orthophosphate 

Lead (Pb) 
Manganese {Mol 
}v~crcury {Hg} 

SulCate -
Total 

-
Anions 

h10isturc in sludge __________ __ 

Or ga~ic nitrogen 
Oil and Grease 
pH (units) 
Phenols 
Phosphorus, total (P) ___________ _ 

Residue 
Total solids (TS) 
Total suspended solids (TSS' ___ __ 
Total dissolved solids (TDSI ____ _ 
Total fixed solids (TFS) = ____ _ 
Total volatile solids {TV$I _____ _ 
Fixed dissolved solids (FDS,,} ___ _ 
Fixed suspcnucd so~ids {FSS)= __ __ 
Volatile dissoh·"d solids (VDSI 

.. 

Volatile 'suspended solids (\'551 __ _ 
Settleable solids ( ) 

Selenium (Sc) 
Silica (Si02 ) 
Silver (Ag) 

., 

-Strontium (Sr) 

SuHide (Sj 

Sulfite (Sail 
Surfactants 
Sulfur dicxide (S02 } _____ _ 
Threshold odor Xo. 
Turbidit)r (J. U. ) 
Zinc (Zn) 

SuLm i tt od hy: ________ , _____________ _ 

Ha}'1l10nd G. Z"I,"pf"1I1l11o:, 
Chief C!H'll'iq 



A Subsidi..a.ry oC JOI.mes M. Montgomery. Con~ultinJ:. EOJ:.inecrs, 
SSS E.a.st W;tlnut Street. P.a.~Aden.1.. CAli!orni.a. q 1101 

Telephone: (213) 7%-Gt41 or (213)681-4255 

Inc. 

REPORT OF 
WATER ~'lALYSlS 

Lab No. _.L7,,4s;.2-:l3",2~ __ _ 
r·-~ 

,nt: ____ ~N~e~w~p~82r[}t~B~e~a~c~b~ __________________ ~ ____ ~------------____ ___ .' Job No. _-,-4::.0~, "'OL5L50"'--____ 

~ 
:Icription and amount of sample: 

.,- . 

A74-628A Big Canyon Piez8meter, H-27 Newport Beach; 

0paq ue high turbidity c. , 
e sample ta'ken: ________________ _ S.mplcd by: ___ K~,~W~l~·~eb~e~ ________________ _ 

D~~e r e c e i ve d: ________ ,-------- Sa. mp 1 e a n a 1 y zed by: _--.:L:::.., --.:L"'e"'8:::.::n"'g>-_____ __ 

1"\ -'Ie or analy sis: 

I 
" 

COl tions 

Animonium 

Calcium 

Magnesium 

potassium 

Sodium 

'~' 

i Total Cations 

,ACIOlty (as Caeo3 , 
lkalinit)' 
~ Hydroxide 

Carbonate 
r • 'Bicarbonate 

irsenic (As) 
_ !arium (Ba) 

Biochemical Oxygen Demand 
'; (BOD;) 

ladmium (Cd) 
Jarbon Dioxide (C02) 

rng/I 

47.6 

62.0 

9.6 

765 

-

Chemical Oxygen Demand (COD) ___ _ 
• ~hlorine Demand 

thlori.ne Residual 
Chron)ium. hexa.valent (CrVI) 

Chromium. total (er) ----r;-----
~oloT (units) 8 
... :op?cr (Cu) 
Cyani.dc (C:'\) 

. Dissolvcd oxygen (DO) =,--_-.:== __ 
·pl'cific conductance (EC) 4080 
lard ness, tolal 5212m0uP;~LL 

1/""" (Fd __ gL 
• 
:t e marks: 

• All valuC', in nihIl unlcss otherwise noted. 

Report t-:o.: 

m<q/l Anions mgll rneq/l 

Bicarbonate -
Borate (as B) 

" Carbon.ate . , ! I 

Chloride 1023 -, 
" 

" 

~. 

, Fluoride e.48 

. 
-

Lead (Pb) 
Manganese (Mn) 
Mercury (Hg) 

Hydroxide 

6.2 Nitrate . 
Nitrite 

Orthophosphate 

Sulfate 520 . . 

Total Anions 

L50ug/L 

Moisture: in sludge _________ _ 

Organic nitrogen 
Oil and Gr.ease 

pH (units) ___ -'-7~9'----------
Phenols 
Phosphorus. total (P) ________ _ 

Residue 
Total solids (TS) 
Total suspended solids (TSS) 
Total dissolved solids (TDS)2~6"'0;cOn:;C-_-g/L 
Total fixed 501 ids (T FS) 
Total volatile solids {TV::S")-----

Fixed dissolved solids (FDS''c-__ _ 
Fixed suspendcd solids (FSS) ___ _ 

Yolatilc_,lissolved solids (VDS) 
Volatile suspend.ed solids (\'55' ____ _ 
Settlcable ··solids { 

Selenium (Sc) 

Silica (Si02 ) 40 mg/L 
Silver {AI!' 

, 

! 

Strontium (Sr) 
Sulfide (Sl 
Sulfite (S03) . 
Surfactants 

! 

Sulfur dicxide (502) ____ _ 

Threshold odor :-\0 . . _~~ __ 

Turbidit)" (J, U. ) _-25~O~O!..-..._ 
Zinc (Zn) 

Submitted by: {a ... /\;1J"~ (cZ_-D 
Haymond C. Zt-hllprl..·nnll: 

Chi,·! l.hC'nd~' 



A Subaidi'lry of James M. Mont~omery. Con~uttin.c En~ineC'ra. Inc .. 
555 £l.t.t Wa.lnut Stn:d. P.il.~.adC'n<l. C~li(orni.1. 91101 

Telephone: (213) 79(,-0\41 or (213)68\-4255 

REPORT OF 

• WATER ANALYStS 

75- 105 

Client: __ ~C~i~t1y~o~f~}I~e~",~p~o~r~t~B~e~a~c~h~--------~ __________ ~--------__ 

Lab No. 

Job No. 40_0550 

r-
Dcscrlption and amount of sample! I I turbid liguid ",ith s edi:ment 

Big Canyon H-27 

r--~ Date: sample taken: 8/8/75 Samp led by: _______ --=-R".'-P"-'h=r-':a"'n"-e=r ______ _ 

. D al ere e e i vc d: ____ --'8:.-:,/-1-1-'/-7'-5-:----------
8/11-14/75 

Sam p Ie a n a \ y zed by: ---'R'-"".--'Z"'-'_J __ L""".c-L"""-'--___ _ 

r - Date of analysis: 

I 
i 

Cations 

'l 
J 

Ammonium 

C3.lcium 

Ma~ne:'!:ium 

Potassium 

Sodium 

" Total Cations 

,.--.--. .n.LI\JI~y (as- CaC03 } 
, All-alinity 

Hydroxide 
Carbonate 
Bicarbonate 

Arsenic (As) 
Barium (B.t) 

294. 9 

Biochemical Oxy!;,en Demand 
(BODS) 

Cadmium (Cd) 
Carbon Dioxide (COZ) 

mgt! 

. 

Chemical Oxy;.,!cn Demand (COD) ___ _ 

Chlorine Demand 
C":hlorir.e ncsidual 
Chromium. hex3\,aler:t (Cr VI) 

Chromi!Jn"I. tota.l (Crl _________ _ 
Color {units} 
Copper (Cu) 
Cy.anide (C;-..<) 
Dissolved oxygen (DO) 
Specific conductance (EC)_-=4~0,-,8,,0,,-__ 
Hardness. total 

( "(Fe! 

.~ .. . -. 

Report h'e.: 

meg/! Anions ';'g/l meg/! 

Bic2..rbonalc 359.8 
-

Borate (2: S B) 

Carbonate 

Chloride 914.2 
Fluoride 

H)·droxide 

- Nitrate 9. 30 
Nitrite 

Orthophosphate . 
Sulfate 540:0 -
Total Anions 

Lead (Pb} 
:'\..1an),!anese (Mnl 
~1er'cury (Hg) 
:\.1oist!Jre in sludge _________ _ 

Or!-!2.nic nitrogen 
Oil and Grease 
pH (units) 
Phenols 

Phosphorus, tota.l {PI 
Residue 

Total solids (TS) 
Total suspended solids (TSS1 ___ _ 
Total dissolved solids (TDS1 ___ _ 
Total fixed solids (T FS) = ____ _ 
Total volatile solids (TVS) 
Fixed dissolved solids {FO::S::-):---­

Fixed suspended solids (FSS).:::: __ ~ 
Volatile dissolved solids (VDS) 
Volatile suspended solids (VSSJ __ _ 

Settleable solids ( 
Selenium (Se) 
Silica (Si0

2
, 

Silver (Ag) 

Strontium (Sri 
Sulfide (5) 
Sulfite (503) 
$urfactants 
Sulfur dicxide (502) ____ _ 

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

Submitted by, f(j) ~gt 1 
-!1-k=y/nond c. 7~<')\n~L 

I _ _ ' / I 



A Subsidiary of James M. MontJ.!omery. Con:suitinJ,! Enl-:ineera. -fnc •• 
SSS £.ut W;a,lnut Street. P.l.~.l.dena. Calirorni.a 91101 

Tdophono: 121]) 7qh-Q\4\ or (213)681-4255 

REPORT OF 
WATER ANALYSIS l ... 

·L.bNo. 74-221 

Job No. 40. 0550 C,·ty of Newport Beach 
:li<nt: __ ~~~~~~~~------------------~------~----~-------------

"~-, . 
~ t f 1 1 gal ITluddy liquid. ,De s c r ipt i on and .a moun 0 :sa rnp e: __ -"C~ ______ -''---__ "'--______ -'---'--'---______________________________ _ '. 

Big Canyon PiezoITleter H -29 

C' Ddte :5 ampl e tax. en: __________________ _ S.mplod by: __ ~K~a~r:.:l~W~i::e~b:::e=__ ______ _ 

D a tor e co i ve d : ____ 1:'..'::01./.=2o.:4,,/c.-'.7:e4'--~--- S amp 1 e anal y zed by: , _____ R::..:.'-. -=Z::..:.. __ -' __ ~ __ _ 

of analys is; 10/27-11/8/74 

l 
'I 

! 

'1 

I 

Cations 

Arnmoniun'l 

C3.lcium 

Mag.nesium 

Potassium 

Sodium 

Total Cations 

Acidity {.as CaC03 } 
~Alj.;;alinitr 

I Hydroxide 
Carbonate 

mgt! 

62.0 

62.0 

2. 5 

500.0 

. 

626. 5 

meq/! 

3. 10 

5. 10 

0.06 

21. 75 

-

30.01 

Lead (Pb! 
)..ian).!anese (Mn) 

~1ercury (Hg) 

Report No.: 

Anions mg/l meq/l 

B icarbopate 390.4 6.40 
Borate (OIlS B) 

Carbonate 

Chloride 516.7 14.58 

Fluoride L 60 0.08 

Hydroxide 

Nitrate < o. 22 0.00 

Nitrite 

Orthophosphate . 
Sulfate 752.0 15. 66 

. 
Total Anions 1461. 6 36.72 

Strontium (Sr) 

:\1oisture in sludge ____________ _ 

Sulfide (5) 

Sulfite (503) 
Surfactants 

Bicarbonate 320.0 -'Organic nitrogen Sulfur dicxide (5°2' ____ _ 
r-:Arsenic (As) 

:Barium (Ba) 

Biochemical Oxygen Demand 

(BOD;) 
Cadmium (Cd) 
Carbon Dioxide (C02) 
Chemical Oxy;,!en Demand (COD) ___ _ 

• -Chlor"inc Demand 
C:hlorir.c I1csirlual 
:Chromium. hexavaler;t (er VI) 
Chromium. total ICrl _____ o-:: __ _ 

·Color (units) 12 
C~ppcr (Cu) 
Cyanide fCi'f") 

Dissolved oxygen (.00) =:----o;~~:---'-­
"Specific conducta.nce (EC}_.:2,-,8~5C-'0'-cc_~ 
Hardness. total 410.0 

(.~ ,( rei 

Rem.arka:: 

• All 'VAlue. in mR/I unless otherwise" noted. 

IM"'_I 

Oil and Grease 
pH (units) 

Phenols 
7.70 

Phosphorus. total (P) ________ _ 

Residue 
Total 'solids (TS) 
Total suspended solids (TSS' ___ _ 
T:otal dissolved solids (TDSl 1893 
Total fixed solids (TFS) = ____ _ 
Total volatile solids (TVS) 
Fixed dissolved solids (FD"SC7)------­

Fixed suspended solids (FSS)= __ -, 
Volatile dissolved solids (VDS) 
Volatile suspended solid~ (VSS, ____ _ 

Settleable solids ( 
Selen~urn (Se) 
Silica (Si02 ) 
Silver (Ag) 

37.0 

Threshold odor No. 
T·urbidity IJ. U. ) 
Zinc (Zn) 

S u bm i tt ed by: -::::'0------.,,--::---:::--:-----,----­
. 'Riymona 0. 7..~hnprenni& 



A Subsidiary o( Jam~s M. Monl~~omery. Cun5ultinJ.,! Engineers. Jnco. 
SSS £;ut Walnut SIred. Pa~adena. Calirorni.l. 91101 

Telephone: (213) 79h-G\41 or (213)681-4255 

RCPORTOF 
WATER ANALYSIS 

-1· City of Newport Beach 
_ 'ent: ____ ~~~~~~~~~-=~~~--~------~-----------------------

Description and amount of sample: 11 turbid liquid with sediDlent 
.J 

Big Canyon H-29 

'I 
Date !!. amp} e tax. e n: _~'.L5!..L.c~'-------­8/8/75 Sampled by: 
I 
Dat e. rc c c i ved: ___ '-::..:--'--'--'--------8/11/75 Sample analyz.ed 

I· Date of a.na..ly:l i£: 8/11-14/75 Report No.: 

I 
Cations mgt! meq!! Anions mgt! 

by: 

Lab No. 

Job No. 

75 -101 

40.0550 

R. Phrarter 

R. Z-,--. 1Jo I I. 

meq!! 
.., 

I 

J 
Arnn.oniun. Bicarbonate 399; 2 

, 
.~ 

C3.1cium 

Magne.!.iurn 

Potassium 

Sodium 

Total Cations 

'-lAcidity fas CaC03 ; 
!Alkali~it)' 

J Hydroxide 
Carbonate 

" Bicarbonate 
!Arsenic (As) 
II3arium (Ba) 

327.2 

Biochemical Oxygen Demand 
.-~ (BODS) 

!Cadmium (Cd) 
lCarbon Dioxide (COZ) 

. 

Chemic-al Ox)'gcn Demand (COD) ___ _ 
¥-;Chlorine Demand 

C:hlorir:.c TIesirlual 
~ Chrorni urn, hexa"'ale~t (Cr V I) 

Chromium, total (Cd 
. ~Color (units) ----------

-..:Copper ICu) 
Cyanide: fCi-() 

:Dissolveri oxygen (DO) 0-;=-;---;-0,-,;-;;----
Speocific conductance (ECI ___ 4,-,,1~3,,0,,-__ _ 

(

.Iardnc-ss, total 
~ \ (Fe) 

Rem .... rk.!.: 

(0'11.11 vOllut:~ in mg/l unlell!. otherwi.!ie noted. 

Borate (zs B) 

Carbonate 
.. 

Chloride 840.9 
Fluoride . 

Hydroxide 

- Nitra.te 10.9 

Nitrite 

Orthophosphate . 
I Sulfate 580.0 

Lead (Pbi 
;"'!an~anese (Mn) 

:-'fercury (Hg) 

Total 

. . 
Anions 

\'1oisture i.n sludge __________ _ 
Or),!anic nitrogen 
Oil and Grease 
pH (units) 
Phenols 
Phosphorus .. total (P) _______________ _ 

Residue 
Total solids (rS) 

Total suspended solids (TSS) ___ _ 
Total dissolved solids (TDS}, _____ __ 

Total fixed solids (TFS) = ________ _ 
Total volatile solids (TVS)~ ______ _ 

Fixed dissolve~ solids {FDS.':' ______ _ 
Fixed suspended solids {FSS)-cc __ -, 
Volatile dissolved solids (VDS) 
Volatile suspended solid!! (\,55' __ _ 
Settleable solids { 

Selenium (Sc) 
Silica (SiOZ) 
Silver (AC) 

StrontiuITl (Sri 
SuI fide (S) 

SuI fite (5°3) 
Surfactants 
Sulfur dicxide ($Ozl ______ _ 
Threshol::i odor ~o. 
Turbidity (J .. u., 
Zinc (Zn) 



ss~ £.ut W:).lnul Strcd. P.l3.s.c.JCn~. C:l.lirorni.l. 91101 
Telephone; (ZIl) ?q~-qHl 0< IZD)GB1-HSS 

" REPORT Of' 
WATER ANALYStS 

-. '1..>1, No. 74-2.2.3 

JebNe. 40.0550 r,' nt: City of Newport Beach r ~~----~--------~--------------
.' . 

~ , 

p~3,cription ::a.nd amount or .sample: :... 

t-' Big Canyon P,ezorneter H-'30 

f~t" ': 
, a.rn pIe t a 1< e n: r. ___ 1,--0,,-,-/ =2-,,9.L/--,7,--4~ ___ __ SHnpl ed by: _~K_a_r_l_'_V_i_e_b_e ______ _ 

f t Teceived: 10/31/74 

Date of analys is: 11/1-8/74 

I 'I I , 
J 

. Cation. '"gIl 
ArrHnonium 

I 
,-

, , 

j 
C1tcium 264.0 

270.0 MOl.l!-nesium 

I " 
potassium 6.7 

Sodium 820 

Total Calions 

A"~;alinity 

I· 'Hrclroxide 

Carbonate 
Bicarbonate 

~J"··~,seniC (As) 

jr "rium (Ba.) 

ZbO •. Q, 

bloclH:-rnical Ox)'!;en Derna."nd 

(BOD,l 

le" :3miurn (Cd) -c-'--------
1< _f..bon Dioxine (Cal) _-,--=== ___ _ 

C::hernicAI Oxy;,:.en DelT"land (COD) ___ _ 

,;( h~:~~~: ~:~~:~1 
J .ro!niurn. hexa ... aler:~ (Cr VI) 

CilTOn)l'Jo"'ll. total tCr1 ___ --;o,--:-__ _ 
r lor (units) 7 

I ----'----
( 'pper fCu) 

<...)"anide (c:-.a 
Dissolved oxytcn (DO) 

I
~· ~cific conducta..nce {E"'C=,--76-=3'""5-=0'---
1 rdncss. tolal . f17;CO~==== 
(1; Tel 

I] rn.a.r'ka: . ' 

I \11 v~h.l~. in ms:./! ~nle •• o1hcr ..... i.e nolcd. 

Sun pIe ~ n a 1 yz e d by: ___ R::..:...:....:..Z:...:... ---.:&:...:.' =L~.:....:..L::::e:.:c 
• 

meg/l 

13.17 

22.21 

0.17 

35.67 

" 

-

- 71. Z2 

Lead (Pbl ' 

).~~n)!AneSe (!Vfni 

~1ercurr (Hg.) 

Report No.: 

Ani~n. 

Bicarbonate 

Bor.ate COIS BI 
-

Carbonate 

Chloride 

Fluoride 

Hydroxide 

Nitrate 

Nitrite . 
Ortr.opho5 phate 

Sulfate 
- . 

Total Anions . 

mg/l meg/! 

317.2 5.2 

. 

1936 54.61 

0.72 0.04 

22.2 0.36 

880.0 18.33 

- 78.54, 

Strontium tSr) 
Suiiid e {5; 

Sulfite (5°3) 
Sur fact ants 

"-

).~oist:.Jre in 51udge ________ ~-'-
Or~anic nitroJ:!en 
Oil and Grease 
pH (un·its) 

Sulfur dicxide (502.) 
Thre~hold odor NOa ...:..--­
Tur,bidity (J. U. I 

Phenols 
Phosphorus. total (r) ________ _ 

Residue 
Total s~lids (TS) 
Total suspended solids (TSS) 
Total dissolved solids (TDS) -;4"6'1'""3-:-

" Total fixea solids IT FS) - --
Total vol.atilc solids (TVS)-=-,-__ _ 
Fixed dissolved solids IFDS)'--.:. __ _ 
Fixcd suspendc-d solids (FSSJ ___ _ 

Vobtilc dissolved solids (VDS) 
VolAtile· suspended solids (V5S)--­

SettleAble solids () ---

Sclen~um (Se) 

Silic~ (SiOZ' 
Silver (AC) 

_~25-,-__ _ 

'. 

Zinc (Zn) 

'. 



A Sub!!lidiary o( J.1.mes M. Montgomery, Cun!lultin~ £n}.!inccrs, fnc., 
555 £.ut Walnut Stn:d. Pasadena, C~lirorni.a 91101 

Telephone: (213) 79h-G141 or 12\3) 681-4255 

REPORT OF 
WATER ANALYSIS 

Lab N 0_ --'7--'=5'----'°:--9:--9'--_ 

Job No. 40-0550 
C:lient: __ -"C:~jut~)~[-<oLfL-J\~T~eeo1;~[1p~OLUT_t"-13LLe~awc~hL-____ c-________________________________ __ 

1 1 turbid liquid with s edirnent Description and amount of sample: 

-' ________ J13~ig~C~a~n~y~o~n~f!~-~3~0L_ ____________ ~--------------------------________________ ~. ______ __ 
r, , 

,­
I 

.J 

Date 

Date 

Date 

sample taken: 8 £8 £75 

received: 8/11/75 

of analysis: 8/11-14/75 

Ca.tions mg/l 

Ammonium 

C",lcium 

Ma~neftium 

Potassium 

Sodium 

-

.-
'l 
J 

" 

'-' 

Total Cations 

Acidity (a.s CaCO]) 

A.lkalinity 
Hydroxide 
Carbonate 
Bicarbonate 

Arsenic (As) 

Ba.rium (Ba.) 

. 266. 6 

Biochemical Oxy~en DCITland 

(BODS) 
CadmiuITl (Cd) 
Carbon Dioxide (C02:1 
Chemical Oxygen Demand (COD) ______ _ 
Chlorine Demand 
r.hlurir.c ncsi~ual 
Chromi urn. hexa .... a.1er:t (er VI) 
C il rom i u m. tot at I C rl __________________ _ 

Color (u:1its) 
Copper ICu) 
Cyanide (C:--.c) 

J)is~oh'co oxygen (DO) :-=-:----7'=,,----­
Specific conductance (ECI __ ~5,,-7-,--,7-,0~ ___ 
Hardness, total 

( )0 (Fe) 

RSm.a.rks: 

(I.-All v.llue-s in mJ:ll unlt'!!IlI otherwise noted. 

Sampled by: R. Phraner 

Sample analyz~d by: R. Z. L_ L. 

Report No.: 

megll Anions mg/l megll 

B icarb"o nate 325.3 

Borate (as il) 

Carbonate 

Chloride 1592 

Fluoride 

Hydroxide 

- Nitrate 33.4 

Lead (Pbi 
)"fan)!.anese (Mn) 

:dercury (Hg) 

Nitrite 

OrtJlOphosphate 

Sulfate 

Tota:1 .Anions 

. 
1020 

-

~i 0 i stu r e :i n s 1 u d g e ____________________ __ 
Or!-!anic nitrogen 
Oil and Grease 
pH (units) 
Phenols 
Phosphorus. total (Pl 
Residue 

Total solids (TS) 

Total suspended solids (TSSI ______ __ 
Total dissolved solids (TDS' ______ __ 
Total fixed solids (T FS) __________ _ 

Total volatile solids (TVS1-=c ____ '--_ 
Fixed dissolvC9 solids (FDS''---__ __ 
Fixed suspenoed solids (FSS)=c-__ -, 
Volatile dissolved solids (VDS) 
Volatile susp~nded solids (VSS) ____ __ 
Settleable solids ( ) ' _____ __ 

Selenium (Se) 

Silica {SiOZ ' 
Silver (Ag) 

Submitted 

Strontium (Srj 
Sulfide (5) 

Sulfite (SO]) 
Sur (actants 
Sulfur dicxidc (502) ___ __ 

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



, 
A Subsidiary of lame. M. MontJ,!omery. Consultl n /.! i:n~i.nec~ •• Inc •• 

SS5 £.ut W .. lnut Street. P.a., .. dcn~. C .. 1iro rn i .. 91101 
Telephone: (213) 790.0\4\ or (213) 681·4255 

REPORT OF 
WATER ANALYSIS 

Lab No. 74-222 

Job No. 40.0550 City of Newport Beach 
Client: __ -=~~~=-=---~ __ ------------~-----------------------------------

,.';', 

De s c r i pt ion and amount or 8 a mple: ___ =I-"g"a:.l::....m_=u:..d=d~y ___ l:..i:..q'-u::....i_d_. ____ ..:~=-_· '--_-'-_____ --:: __ ~ _____________ _ 

Big Canyon Piezometer H-31 

r-- 10/25/74/1108 
. Da t e s amp let.a. ken: _.::..:~.:::..:=-:...:..:::..-=-.:::..:-----

Samp led by: ___ .::K.::.a ___ r:..l ___ W:._ie_b_e ____ _ 

, D a.te r e c e i ved: __________________ -:-_____ _ 

10/27-11/8/74 

S amp 1e a. n a.t y 7. e d hy: __ ..:R::.::':"::Z::,:,' ______________ _ 

'j 
J 

Date of analysis: 

'I 
J 

Cations 

Am.monium 

Calcium 

Ma.f.nea~um 

Potassium 

Sodium 

'l Total Cations 
, 

Acidity (as CaC03 ) 

"1 Alkalinity 
! Hydroxide 

J 
Carbonate 
Bicarbonate r: Arsenic (As) 

, Barium (Ba.) 

Bioc1)emical Oxy~en Demand 

(BOD;1 
; Cadmium (Cd) 
~ Carbon Dioxide (COZ) 

mg/! 

124; 0 
117.0 

7.6 

480.0 

. . 

728.6 

268.0 

Chemical Oxygen Demand (COOl __ _ 
Chlorine Demand 
Chlorine" ncsirlua1 

. VI 
- Chromium. hexavale';t (Cr ) 

C h rom i '.In). tot al I C rl ________ "'"'~---_ 
Color (units) 12 
Copper fCu) 
Cyanide (C:"-;) 

nissol\'~d oxygen (DO) =;-~o-r""'''--­
Specific conducta.nce (EC) __ ..:3;...;I,,3~O~ __ 
Hardness. total 605.0 

( -·n (Fel 

Report No.: 

meq/! Anions mgll meq/l 

Bicarbonate 327.0 5. 36 
6. 19 Borate C,.-a B) 

9.62 Carbonate 

o. 19. 
Chloride 545. 1 15. 38 .. 

20.88 Fluoride 0.66 O. 03 

Hydroxide 

. Nitrate 7.53 O. 12 
. 

Nitrite 

Orthophosphate . 
Sulfate 680.0 14, 16 . 

36.88 Total Anions 1393.5 35.05 

Le<l.d {Ph! 
).ianj.!anese (Mn) 
::-"iercury (Hg) 

\.1oist'.lre in 51udge 

Or~anic nitro,;en 
Oil and Grease 
pH (units) 
Phenols 

-------

7.90 

Phosphorus. total (,P) _______ ~ ____ _ 

Residue 
Total solids (TS) 
Total suspended solids (TSS) 

Total dissolved solids (TDS) '""""'2'""'"1"'9"8"" 
Total fixed solids (TFS) 

Total volatile solids (TV;;S-;-).~;~~~~~~-:_ 
Fixed dissolved solids (FDS) 
Fixed suspended solids (FSS'~)------­
Vola.tile dissolved solids (VDS) 
Volatile suspended solids (VSS}--­
Settleable solids ( ---

Selenium (Sc) 
Silica (SiOZ ) 39.5 

-Silver (Ag) 

Strontium (Sri 
Sulfid e (S) 
Sulfite (5°3 ) 
Sur {act ants 

Sulfur dicxide (5°2' _____ _ 
Threshold odor No. 
Turbidity (J. U.) 
Zinc (Zn) 

• All v<llue. in m~!1 unle •• othcrwillc noted. S u bm i It e d by: """ ___ -;-:-::--::;-;-_-:-_;-_ 
Raymond G. Zl'hnpfcnnig ...... ,-. 



, 
A $ubsidi.a.ry o( J.a.ml!. M, MontJ..:ornery. Con~ultinJ:! £nl!ineera. rnc •• 

SSS E.a..t W~tnut Stred. P.a.!I4.den.a.. Cali(orni.l. 91101 
Telephone: (213) 79~-qI41 or IZ13)681-HSS 

REPORTOF 
WATER ANALYSIS 

Lab No. _7,--4",--_2=2.0:6 __ 

Job No. 40.0550 City of Newport Beach Client: ________ ~ ______________________________________________________ _ 

Description and amount of flarnple: 1 gal muddy liquid. 

Big Canyon Piezometer H-32 

. Da t e ,am pie I a h n: __ -=lo.:1!c/'--"1-'-1-7'-4=------- S>.n-.pled by: _.:.K::.:a=r.:.l_W.:.:..:i::.:e=-b=-=e ______ _ 

o a I e Te c e i ve d : ____ .:01-.::1:..'/-.::.1 ,-I -'-7-'4=--____ _ Sample analyzed by: _-LFl~.,-,Z~. ____ ~ ________ _ 

11/1-8/74 Date of analys is: 

" Cations n-.g/l 

Arnrnoniun'l. 

Calcium 101. 0 

Mil~nel5iurn 130.7 

Potassium 6.4 

Sodium - 520.0 

. 

Total Cations 

Acidir}' (as CaCO]) 
- Alkalinity 

Hydroxide 
Carbonate 
Bica.rbonate 238.4 

Arsenic (As) 

Barium (Ba' 
Biochemical OXYf!en Demand 

, (BOD;) 
Cadmium-ted) 
Carbon Dioxide {COll 

----;--;;c=~--
Chemical Oxygen Demand (COD1 __ __ 

Chlorine Demand 
C:hlorir.c nesinual 

_ Chromium. hexa .. ·aler:t (Cr VI) 

Ch:romi!.lm. total (Cd _____ -.,, ______ _ 
Color (units) 7 
Copper (Cu) 
Cyanide fC;-';) 

Dissoh'eci oxygen (DO) :-::-:----:-70C7--­
Specific conductance (ECJ __ ~3-!;4~1~Q"-,;;-_ 
Hardness. tota.l 790.0. 

(_"~' .... n (F~.). 

R~ma.Tk.: 

10 All v.1.1uC'a in InR/l unlefls olherwi..e noted. 

,,",1liiI-I 

Report No.: 

meq/l Anions n-.gll n-.eq/l 

Bicarbonate 290.3 4.76 
5.04 Borate (as B) 

10.75 Carbonate 

o. 16 Chloride 797.5 22.50 
22.62 Fluoride 0.95 0.05 

Hydroxide 

Nitrate 3.32 0.05 -
Nitrite 

Orth.~phosphate . 
Sulfate 450.0 9. 37 

-
38.57 Total Anions 

Lead (Pb) 
:\1an).!anese (Mn) 
:-"1ercury (Hg) 
~ i 0 i s t '..I rei n 51 ud g e __________________ __ 

O:rganic nitrogen 
Oil and Grease 
pH (units) 
Phenols 

7.80 

Phosphorus. total (P) ________________ _ 

Residue 
Total solids (TS) 
Total suspended solids (TSS) 
Total dissolved solids (TDS) ---c2~1-;21 
Total fixed solids (TFS) 
Total volatile solids (TV·;S")---------

Fixed dissolved solids (FDS.~)-------
Fixed suspenncd solids (FSS)= ____ -: 
Volatile dissolved solids (VDS) 
Volc:--tile suspended solids: (VSS} __ _ 

Settleable solids ( 
Selenium (Sc) 

Silic. (SiOZ ' 35.5 
Silver (Ag) 

36.73 

'Strontium (Sr) 
Sulfide (S) 

Sulfite (5°3) 
Surfactants 
Sulfur dicxide (50 l ' ____ __ 
Threshold odor No. 
Turbidity (J. U. ) 
Zinc (Zn) 

Submit ted by: --;;--:-:---:--:-::-:;--;;:----::;-;:---:--;--_:-_ 
Ra.ymond G. Zennpfcnnig 

rl--.:~r r1--._~:~. 



" 

A Sub.idi~ry of J.z.me. M. Montgomcry. Cun~u1tini! £nJ.:inccra. fnc., 
SSS E~.st W ... lnut Street, P.u.ldena. C.alirorniol 91 JOI 

T<I<phon<: (213) 796-q141 or (213)681-HSS 

REPORT OF 
WATER A.'IALYSIS 

,-' L, b No. .-:7,-4::.-...:.2::.2::...:4,--_ 

Job No. 40.0550 City of Newport Beach 
Cli<nt: ________ ~ ______________________________ ~-----------------------

.... -. 
r' f 1 1 gal muddy liquid. De s c ri pt i 0::. .a nd a. mount 0 .5 a. m p e: _______ ~:....<~~:...::...: __ .!.....::.::2..::.::..:::-. ____ ...:::...:_' _____ ~=__:...::...: __________________ _ 

Big Canyon Bore 33 

I' Da t < ,;un?' < t. k< n: __ -,1,,0::c/~2-,-9-,/..:7c..4=---------- Samp 1 ed by: ___ ..:K=a:.::r..:l:...:W.:...:i.::e:.::b:.::e::... ____ _ 

.' ~ D at< r e c e i ve d: ____ ::.1 ~0-,/-,,3:.1::./,-,-7-,4,--___ _ Sa mp 1 e ..z. n a 1 y 2 e d hy: _____________________ _ 

r' Date of ~y'ia: 
i 

11/1-8/74 

r~ 

I 

r; 
, 

Catior.s 

A.m.moni..:..."TI 

C3.lcium 

M;l.f.nesi~ 

Pota.~siu.r:n. 

Sodiu.m 

.ngll 

64.0 

48.6 

2. 5 
170.0 

. 

r--

Total Cations 

.. A~c:i.di.t)" { ... ,S {:aC03 , 

Alkalinity 
Hrclrox;::::e 
Carbor:~e 

Bicar'bo::ate 
Arsenic (As) 
Darium (Bod 

160.0 

Biochemic&.: Oxyf:.en Der::a..nd 
(BODS) 

Cadmiul.l (Col 
Carhon O;cxJce (C02) 
Chemical Cxy;:.en Deena:-":: (COOl __ __ 

Chlorine- ~:-:J~nd 

Chlorine ~csicf!.lal 
Chromiur.':.. :-.exavaler:t ~r \' I) 
Chromi'..ln":. lota} (Cr1 ______ ~c:=-------_ 
Color {uni:s I 7 
Copper (l.":4 

Cyanide IC~1 
Dissolved cryt: en (DO) =----"'"'7'>--­
Specific CO:-l::uctance (£C, __ -=1:..:3~3C;O;-~_ 
Hardness. tDla.! 350.0 

( !l (Fe1 

,'J 
R~mark.: 

I) All v~lues in mg.!J unle •• otherwise noted. 

Report No.: 

rr>eq/I Anions .ng/l, rneq/l 

Bicarbonate 195.2 3.20 
3. 19 Borate (~s B) 

4.00 Carbonate 

0.06 Chloride 53. 1 1. 50 
7.40 Fluoride 0.87 0.05 

Hydroxide 

- Nitrate 1.77 0.03 

Nitrite 

Orthophosphate '. 
Sulfate 360.0 7.50 . 

14. 65 Total Anions 

Lead (Pbl 
)'h.n)Z.d.nese (Mnl 
~1erc!;ry {Hgl 
;"'1oist".Jre in sludge __________ ~-------
Or~a~ic nitrogen 
Oil and Grease 
pH (units) 
Phenols 

7.80 

Phosphorus. total (PI ________________ _ 
Residue 

Total solids (TS) 
- To!.al suspended solids (TSS' ______ _ 

Total dissolved solids (TDS) 904 
Tot.al fixed sol ids (T FS) ~ ________ -'-
Total volatile solids {TVS'-::,7" ____ _ 
Fixed dissolved solids (FDS''--____ _ 
Fi.xed suspended solids {FSS}= ____ -: 
Volatile dissoh-ed solids {VDS' ___ _ 
Volatile suspen~ed solids (VSS, ____ _ 

Settleable solids ( 
Selenium (Se) 
Silica (SiOZ) 32. 5 
Silver (Ae' 

12.28 

3troi\tium (Sr) 
Sulfide (5) 

Sulfite ~S03) 
Sur{acta.nts 
Sulfur dicxide (S02' ______ __ 
Threshold odor No. 
Turbidity lJ. U. ) 
Zinc (Zn) 

S u bm itt e d by: -= ______ -,--=-__ ~---------­
R~ymond G. Ze-hnpfcnnig 



A $ub,idia.ry of Jame, M. MontJ,!omery. CunsultinJ,! F:nJ.!inecr8. fnc .• 
S5S £a.at W:ctnut Strcd. P.sa.den., California. 91101 

Tdephone: (Z13) 79(,-9141 or IZ13)681_4255 

REPORT OF 
. WATER ANALYSIS 

!""" .. 
. -. 74-217 Lab No. _______ _ ,. 

/ I .Client: __ ~C:~i~t~y~o~f~~~e~\V~p~o~r~t-B~e~a~c~h~ __________________________________ _ 
Job No. 40. 0550 

1 gal ITIuddy liquid'· 
I'Descdption and amount of :aITlple: 

U Big C:anyon P,eZOITIeter H -34 

[
Date' ample tak;n: _~1~0J.,/,.::2,,2Oc/':..:.1-=5c:l,-,5,,---_ 

10/24/74 
_ ' 'Date received: ___ -.;:.,;.:,~;.:,...;-,_,,'"';_;_--

S .mp led by: __ -'K=ac:r-'l:.....:Wc....::.i"'e"'b:;e"-_____ _ 
Sarnp Ie .a n al y z.ed by: __ R_._Z_. ____ '-___ _ 

r-_Date of ana1y~i.: 
10/27/11-8/74 

I 
:.1 

n 
. .1 

. I 

n 

Cations 

A.n1mo n ium 

C3.1cium 

Maf.nesium 

Potassium 

Sodium 

Total Cations 

Acic1it:r (.as CaC03 ) 
r~Alkali!1itr 

Hydroxide 
Carbonate 

mg/! 

64.0 

63.2 

2. 6 

212.0 

. 

341. 8 

B ic arbonale 
I Arsenic (As) 

Oar'iurn (Ba) 

164.0 

Biochemical Oxygen Demand 
(BOD;) 

Cadmium (Cd) 
,Carbon Dioxide (COZ) __ ~_~ ____ _ 

Chemical Oxygen Demand (COD) ___ _ 
I- -Chlorine- Demand _. _______ _ 

C:hlorir.c ncsirlual 
-Chromium. hexavale~t (Cr VI) 

Chromi'.101, total (Crl __ --,corr ___ _ 
! Color (units' 1.0 

Cupper (Cu) 
--Cyanide IC~) 

Dissolver! oxygen (DO'_-;;-:-_,-,-,,, __ 
!' 'Specific conductanc_e (£C)_--,-1="6;c6",,,0~ __ _ 

Hardness. tot..,l 420.0 
(i ~r (F~_l-

Rcma.rk.: 

• All v.alut"1I in mR,1! unless otherwiae noted. 

Report No.: 

meq/! Anions mg/! meq/! 

Bicarbonate 200. 1 3.28 
3. 19 Borate (as B) 

5.20 Carbonate 

0.07 Chloride 287.4 8. 11 
9.22 Fluoride 0.42 0.02 

Hydroxide 

- Nitr'ate <: 0.22 0.00 

Nitrite 

Orthophosphate . 
Sulfate 376.0 7.83 . . 

17. 68 Total Anions 761. 9 19.24 

Le:.d {Pb) 
)"f.an~anese (Mn) 
:\1ercury (Hg) 

\.1oist·Jre in sludge __________ _ 
Or!-!anic nitrogen 
Oil and Grease 
pH (units) 
Phenols 

'7. 70 

Phosphorus. total (~) __________ _ 
Residue 

Total solids (TS) 
Total suspended solids (TSS)-:-~~_ 
Total dissolved solids (TDS) 1106 
Total fixed sol ids (T FS) = _______ _ 
Total volati.le solids (TVS), _____ _ 

Fixed dissolved solids (FDS.c)----'--
Fixed suspended solids (FSS), ___ _ 

Volatile dissolved solids (VDS) 

Strontium (Sr) 
Sulfide (5) 

SuI rite (5°3) 
Surfactants 
Sulfur dicxide (5°2' ___ _ 
Threshold odor No. 
Turbidity (J. U. ) 
Zinc (Zn) 

Volatile suspended solids (VSS} ___ _ 

Settleable solids ( 
Selenium (Se) 
Si!ica(SiOz) 31.5 
Silver CAe) 

S u bm i tt e d by: --;:,-----;-=--=-c----,-----­
R&YITlond G. Zehnpfennig 



A Sublidi:a.ry of Jame. M. t-..fontgomery. Con:!ultin~ Enl!inecra. Inc •• 
SSS £~'IIt Walnut Strec:t, P.l.!:Adena, Calirorni:a. 91101 

Telephone: (2131 796-q141 or 12!31681-4255 

REPORT OF 
WATER ANALYSIS ... 

75-094 

CI;ent: __ ~C~1~·t~y~o~f~N2T~e~vv~p~o~r~t~B~e~a~c~h~ ______________________________ __ 

Lab No. 

Job No. 40.0550 

'Descri7-~::.:;l and amot:...=.t of sample: 4 1 water vvHh s edirnent 

________ ~B~1~·~£anQYygo~n~H~-~3~5~ ____________________________________________________________ __ 

r-
, Date 5~7.?le ,ak;n: ~8LL/~7~5~---------- Sampled by: R. Phraner 

Sampleanalyz.edby: B.Z., 1 10 1" 

Report No.: 

. D a' ere c e; ve d: ______ 8~/,.:1:..:1"_/c..:..7.::5__:__:_-------
8/11-14/7 5 

'i 
j 

r'l 

Catio=.s 

Arnrn.o,-iur.."1 

C3.lciu~ 

Maf!n~s'iurn 

Pota!>sium 

Sodium 

Total C2-:ionS 

~A.cidity !.;;.s C:aC03 } 
r-' AI~aliniry 

Hyorox;de 
Carbo::..a~e 

mgtl 

240.0 
180.0 

15.0 

600.0 

. 

1035.0 

Bicar::"::'·:1ale ·236.3 
r-'Arsenic C-.!..sJ 

UariuITl (3 .. 1 
Bioche:--:-:ica1 Oxy~en Demand 

IBOD,I 
'Caclrn.i\,;r:: ~Cd) 
.Carbon D:=xine (C02l 
Chemic,;,.; Oxygen Dem<O.-:1d (COOl 

·Chlorir:c Jemancl ------

C:h}ori;.(" :'C'sirlual 
Chromll.::-:-:'. hcxa .... a.ler;t (,:;.r VI) 

Chromi~:-:":, total (Cd ___ 
A 

____ _ 

Color (U:1i:sl 4 
Coppc r I c,';, 
Cyanide IC:'\l 

T)is~oh'eC: cxygen {DO):-= __ y-,~~ __ 

'Specific CO:1::\uctance fECI __ 4o-;I,,8:-;:;O __ _ 
Ha.rdness. :o~al ] 340 

c "'l (Fel 

meg/l Anions mg/l n;>eg/I 

Bicarb~nate 288.3 4.72 
11. 98 Borate (.as B) 

14.80 Carbonate 

0.38 Chloride 970.2 27.37 
26. 10 Fluoride 0.71 0.04 

Hydroxide 

- Nitra.te 6.87 O. 11 
Nitrite 

Ortbophosphate . 
Su lfate 1000·0 20.82 

53.26 Total Anion" 2119.0 53.06 

Lead (Pb} 

Mao;:!a...nesc (Mnl 
;"'1ercury (Hg) 
:-'1oist~Te in sludge _________ _ 

Orcanic nitrogen 
. Oil a.nd Grease 

pH (units) 

Phenols 
7.65 

Phosphorus, total (P) _______ _ 
Residue 

Total solids (TS) 

Total suspended solids {TSS1==.-_ 
Total dissolved solids (TDS13094 
Total fixed solids (TFS) 
Total volatile solids (TV:;S"I-----

Fixed dissolved solids (FDS.':I ___ _ 
Fixed suspended solids (FSS}= __ -: 
Volatil~ dis501\'ed solids (VDS1 ____ _ 
Volatile suspended solids (VSS) ___ _ 

Settleable solids { 
Selenium (Se) 
Silica. (SiOZ ) 
Silver CAg) 

Stronti.um {Sd 
Sulfide (S) 

Sulfite (503) 
Sur[actants 

Sulfur dicxidc (502) _____ __ 
Threshold odor No. 
Turb;d;ty (3. U. ) 0.25 
Zinc (Zn) 

, 
Because salTIple required filtration, iron and Tnanganese could 
not be determ5ned. 

• ...... 1-1 



A Subsidi:a.ry or J~me. M. Mont~omeTY. Conllu1tin~ ·En~inccT8. [nc.1 
5SS E~at W~lnut Str~et. P.a~~den:a.. C~1iforni .... 91101 

Telephone: (213) 7~~-ql41 or 1213)68\-4255 

REPORT OF 
WATER ANALYSIS 

74-218 

C\ient: ____ ~C~i~tyL_~o~£~]\!~e~"'~p~o~r~t~B~e~a_c_h ________ ~----__________________ _ 

Lab No. 

Job No. 40.0550 

i De sc dpt 1 on and a mount of 5 amp Ie: ___ =-l---"g"a:cl:....:m:=-:.::u:.:d~d:1y'-'l:..:i:.:q'"u::::i-'d:::.~_-'--~ ____ -'--~ ______ 0._._: _______ _ 

Big Canyon Piezometer H-36 

r- 10/22j1330 
Da t e !\: am pie t a ken: _...:::.:.....::::.:.c....::..::....'-"----- S .mpled by: __ K __ a_r __ l_W __ i_e_h __ e ____________ __ 

D.t ere c e i ve d : ______ ~1 ::;.0L/.!c2:.:40!/'..7!24-:--:-____ _ 
10/27-11/8/74 

S a. nIp 1 e a. n a 1 y zed h y: _-'R:.::.:.'-'=Z".:..... ______ __ 

'J 
r-

J 
r­

I 

J 

Date DC a.nalY:!l is: 

Cations 

ArnnIonium 

Calcium 
I 

MaJ2.nesium 

potassium 

Sodiwn 

Total Cations 

Acidity (as CaC03 ' 
• --: _-\'li-alinity 

Hyclroxide 
Carbonate 
Bicarbonate 

Arsenic (_-\5) 

Barium (B.d 
-Biochemical Oxygen Demand 

! 1 (BOD:,) 
CadITlium (Cd) 

mgll 

720.0 
180. 0 

4.3 
1050 

. 

1954.3 

290 

Carbon Dioxide (COZ) _-;-==,,-;-__ __ 
Chemical Oxygen l)eITland (COD) ____ _ 

Chlorin(" Demand 
Chlori;;c- ncsidual 
Chromium. hexavale'"!t {Cr VI, 
Chron1i~m. total (Crl ______ ...,;,..-_ 
Color (units) 12 
Copper (Cu) 
C)-anide IC;-.c) 
Dis!-oh-ed oxygen (DO) 

, 1 Sp("cific conducta.nce (£"C::-:-I-"'7"2O-::I-:0"'---
H4I.rdness.. tota.l 2540 

(_. -· ... n (Fe) 

Rem.a.rks: 

• An v~lue. in m~dl unless otherwi.ae not~d. 

Report No.: 

meq/l Anions mgll meq/l 

B icar-bo nate 353. 8 5.80 
35.93 Bora.te (41 S B) 

14.81 Carbonate 

O. 11 Chloride 1412 39.83 
45.68 Fluoride 0.62 0.03 

Hydroxide 

- Nitrate - 4. 87 0.08 , 
Nitrite 

Orth.ophosphate . 
Sulfate 2660 55.38 

-
96.53 Total Anions 4250.8 10i. 12 

Lead (Pb) 
Ma.nganese (Mn) 
:-"1ercury (Hg) 
:'\.1oisture in sludge _________ _ 

OT!-!anit nitrogen 
Oil and Grease 
pH (units) 
Phenols 

7.70 

Phosphorus. total (P) _______ _ 
Residue 

Total solids (TS) 
Total suspended solids (TSS) 
Total dissolved solids (TDS) ---:6"1'6"'9;oc 
Total fixed sol ids (T FS) 
Total volatile solids {TV';S:-;)-----

Fixed dissolved solids (FDS.~I ___ _ 
Fixed suspended solids (FSS) 
Volatile dissolved solids {VD~5:01--'" 
Volatile suspended solid:! (VSS, __ _ 
Settleable solids ( 

Selenium (Se) 
Silica (SiO

l
) 

Silver (Ag) 
35.5 

Strontium (Srj 
Sulfide (5) . 

Sulfite (5°3) 
Surfactants 
Sulfur dicxide (SOZ} _____ _ 
Threshold odor No. 
Turbidity· (J. U. ) 
Zinc (Zn) 

S u bm it fed by: --;;-:-_-:-~-;::_:;---;-_;-_;-_ 
R.aymond C. Z('hnpfennig 



A Sub.idi~ry of J.lme. M. Montgom~ry. Con5ultinJ! LnJ,!inecrs. Inc~, 

sss E.ut W~lnul Street. P.lj,.J..den;a. Californi.l. 91101 
T<lephon<: (Zlll 791>-0\<1 or 1211}681-H55 

REPORTOF 
WATER A.'lALYSlS 

Lab No. __ ---=7..-'4::..-_2::...::.1 :...9_ 

client: ____ ~C~l~·t~y~o~f~l'! __ e~vv~p-o-r-t--B-e--a-c-h----------------______________ __ 
Job Nd. 40.0550 

,"" .,' 
,- I 1 gal muddy liq uid. 
I D<=: s c c i ~ :: on and A mou;:: tor .5 A rnp e: _____ -=-..5:.=.:~.::.::.~...::'-...::_=_ ____________________ '_~ ____________________ _ 

Big Canyon Piezometer H-37 

r-' Da t e s >"7.? 1 eta k': n: _..::.1 ~0"-/-=2:.:2::..c../-,-7-,4:..:1:.3=-=4-=5,--__ 
Karl Wiebe Sannpled by: ________________________ ___ 

Date reehved: _____ ~1~0~/~2~4~/:..:7~4~~~~--
10/27-11/8/74 

Sam pie a n a 1 Y zed by: _£R'-'... -'Z;,.,.. __________ _ 

;­

I ." 

Catior..s 

Amrnoni..::n 

C~lci.wn 

Ma~ne15it:..rn 

Potass.iu...-n 

Sodium 

Total Cations 

Acidity ' .. s CaC03 , 
r---AI;:;alinit)" 

Hyoroxjee 

Carbo:,:a1e 
Bicar::',:,:late 

r- Arsenic U .. s) 
Ba.rium 15a) 

. Bioche::-.ic2.1 OXYf!en De~and 
_ (BOD;\ 
::adrniur.: {Cd) 
:arbo:l :>:cxide (C02) 

nng/l 

760.0 

329.5 

20.0 

1760 

-

2869. 5 

320.0 

Chemica: Oxygen Dema.:-.c (COD) ____ _ 

Chlorir.e :Jemand 
::hlori:"'.e ?:esidual 
:hrorn,·..::-:-.• hexavaler;t rCr V I) 

C h r 0 n1 i :!;";''':. 1 0 tal (C rl ____ --,;;-; __ _ 
':o]or (l.!:":i!S) 71 
:oppcr fC:~) 
:ranide (C:'\) 

nisso}..-ec oxygen (DO) = __ ,...,~~~-
, ..... pecific co:-:.ductance {ECI 12300 

iardness. total 

l 
• -on (Fe) 

t(:.m.1.rlc.s: 

'All v~lu('s in mJi:ll unless otherwise noted. 

Report No.: 

nneq/l Anions nng/l nneq/l 

Bicarbonate 390.4 6.40 

37.92 Borate (as B) 

27. 10 Carbonate 

O. 51 Chloride 3804 107. 31 

76.56 Fluoride 0.95 0.05 

Hydroxide 

- Nitrate 5.54 0.09 

Nitrite 

Orthophosphate . 
Sulfate 1860 38. 74 

. 

142.09 Total Anions 5861. 8 152.59 

Le.<!d (Ph) 
~'fa.n;!anese (Mo) 

~~ercury (Hg) 
~{oist~re in sludge __________ _ 

Oc!:',a.nic nitrogen 
Oil and Grease 
pH (units) 

Phenols 
7.70 

Phosphorus. total (PI ____________ _ 

Residue 
Total solids (TS) 

Total suspended solids (TSS)--,,,,,,,,~ 
Total dissolved solids (TDSl 9203 
Total fixed solids (TFS) = ____ _ 
Total volatile solids (TVS) 
Fixed dissolved solids (FDS'':-___ _ 
Fixed s uspe nded sol id s (FSS)-,-__ ~ 
Volatile. dissolved solids (VDS) __ _ 
Volatile suspenced solids (VSS) ___ _ 

Settleable solids ( 
Selenium (Se) 

Silica (SiOZ) 37.5 
Silver CAe) 

Stronti.um (Si) 

Sulfid e (S) 
Sul[;te (S03) 
Surfactants 
·Sulfur dicxide (5°2) ______ _ 

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

S u bm i t te d by: -:;:-___ --:--:=_::--;-_:-___ _ 
R.ayrnond G. Zehnpfennig 



"" ~ .......... ~ Iyl L.. '" I H.t:. :> L A 1'( L II INC. 

, 
A Sub9idiary of Jam"cB M. Montgomery, Consulting £nJ..:inecrs, Inc. 

555 East Walnut Strcd, Pa~adena. California 91101 
Telephone: (213) 79(,-9141 or (213)681-4255 

REPORT OF 
WATER ANALYSIS 

Lab N o. ~7..:4,----,2..:2,-7=--__ 

Client: _.-:C=,-,-i t=-y,---o:::cf-.:N~e~w~p-,o-,r_t_B_e_a_c_h ________ ~ _______ _ Job No. 40.0550 

,-, 
Description and amount of sample: 1 gal muddy liquid. " 

Big Canyon PieZOlneter H-39 

r- Da'e 6 amp1 e ,a ke", -=1:..:0~/'...::.3-=1",/_7,--4-=--____ _ Samp 1 cd by: __ ~K",-,a>cr>cl,-W!L.!i"eeJb"-,,e _____ _ 

Sam pIe a n a 1 y zed by: _.cR:..:c.-,' .cZ:--=-. _______ _ . Da'e received: ___ 1~1",/-,1'..'/~7::-4.:;-;;~-----
11/1-8/74 Date of analysis: 

Cations mgt! 

f' Arnmoniun"l 

J Calcium 146. 0 

Magnesium' 246. 6 
n 

Potassium 3. 1 

Sodium 1010 

Total Cations 1405.7 

-Aridity (as CaC03 ) 
1': Alkal inity 

Hydroxide 
Carbonate 

! 
Bicarbonate .272.0 

: Arsenic (As) 
Barium (Ba) 
Biochemical Oxygen Demand 

- ,BODS) 
Cadmium (Cd) 

: Carbon Dioxide (C02) 
C h ~ m j c a I Ox yg e n Dc rna --n-;d--C:( C=O"D~} ---

"Chlorine Demand 
Chlorine Rcsiciual ____ _ 

VI' Chromium, hexavale~t (Cr ) 
Chromi!Jn1. total (Cd 
Color (units) -----6-----
Copper (Cu) 
Cyanicic (eN) 

Dissolved oxygen (DO) ~-;---cn:""--­
Specific conductance (EC)_-=6,;-2~6,:O,, __ 
Hardness, total ] 160 

fl 
.-,(Fe) 

..... 
Remarks: 

., 

* All vatuC'!I in mgll'unles.5 otherwise noted. 

Report No.: 

meg!! Anions mgt! meg!! 

Bicarbdnate 331. 8 5.44 

7.29 Borate (as B) 

20.29 Carbonate 

0.08 Chloride 1809 51. 03 
43.94 Fluoride 0.94 0.05 

Hydroxide 

- Nitrate 10. 6 o. 17 

Nitrite 

Orthophosphate 

Sulfate 900.0 18.75 
. 

71. 60 Total Anions 2883. 1 75.44 

Lead (Pbi 
Manganese (Mn) 
~1ercury (Hg) 

:'-.1oisture in sludge _________ _ 

Organic nitrogen 
o.il and Grease 
pH (units) 
Phenols 

7.30 

Phosphorus. total (Pl _____ --,-__ 
Residue 

Total solids {TS} 

Total suspended solids (TSS)...,.-",..."._ 
Total dissolved solids eTDS) 4068 
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 (Si0
2

, 
Silver (Ag) 

44.0 

Strontium (Sr) 
Sulfide (S) 

Sulfite (S03) 
Surfactants 
Sulfur dioxide (502) ____ _ 
Threshold odor No. 
Turbidity (J. U.) . ____ _ 
Z"inc (Zn) 

Su bm i tt e d by: -::-----:--=----c::.---:-----c,---­
Raymond G. Zchnpr('"nni~ 



A Subaidi:l.ry or Jam~s ~f. Mont~omery, Cun~ultinJ::. Enl.!in~crll, Tnc •• 
SSS £2.8t W;;a.tnut Stred, P."!.s."!.den.a.. Calirorni. 91101 

Tdcphon<: (213) 79(,-0141 or 12l3)G8l-4255 

RE:PORT OF 
WATER fu'<ALYSlS 

L~b No. 75-100 

40.0550 
Client: __ ~C~iut~-y~o~f~~~e~\v~p~o~r~t~B~e~a~c~h~------________________________ __ 

Job No. 

Descrip;.)~:l and arnou.::.1 of sample: 1 1 turbid liquid with sediment 

Big Canyon H-39 

Date- s;L--:-.?le taken: 8/8/75 

Date received: 8/11/75 

Date of a...::.21ys i~: 8/11-1405 

, 

.I 

j 

:\It::alinity 
HydroJ(ii3e 

Catio::.s mg!l 

Arnrnoc.i um 

Calci.ur::t 

Ma~nesium 

Potassium 

Sodium 

-

Total Ca!i.ons 

Carbo;-.c..te ,---",-__ _ 
Bicar~~:1ate ~51. 3 

.a...rsenic (.';'s) 

Barium (3 ... , 

Bioche:r:icz.l Oxygen D~!TIand 
(BOD,) 

:admiur:-:. iCd) 

:arQon D:=xic1e (C02) 
Chemical Ox),!.!en Dema:Jd (COD) ___ _ 

Chlorip.(" :::>e:-nancJ 
-:hlori~e ";:t'"5ich.lal 
.:hrorni ;,::-:-.• hcxa valer;t (.:.r VI) 
CilTomi:Jr: .... total (Cd _________ _ 

Color (u:li:s I 

:oppcr IC:;I 

':)"anice Ie:,,) 

Dis s olver. ~rygen (001 ---;cc;----c""'CT,,--­
~pcc ific cc ;-)=uct ~nc e {.t..C 1 __ 7'-"0'-'6""0'---___ 
iardness. lotal 

- (Fel 

lcmark,,: 

Sampled by: R. Phraner 

Sample ana~y2.cd by: R. Z. 1../. IJ!o 

Report No.: 

me-gIl Anions mg!l meq!l 

Bicarbo.nate 404.2 

Bor?te (.as B) 

Carbcnate 

. Chloride 2070 

Fluoride 

Hydroxide 

- Nitrate 1. 55 

Lead (Pb} 

)'1:an~an~se (Mnl 
~derc·.lry (Hg) 

Nitrite 

Oriliop~lOsphate 

Sulfate 
-

Total Anions 

. 
980 

~~oist~re in sludge ___________________ _ 

Organic nitrogen 
Oil and Grease 
pH (units) 

Phenols 
Phos?horus, total {PI ________ _ 

Residue 
Total solids (TS) 

Total suspended soJids (TSS) 
Total uissolved solids (TDS)---­

Total fixed solids (TFS) -=c-----
Total volatile solids {TVS}::::-;-__ _ 
·Fixed dissolved solids (FDS'-' ___ _ 

Fixed suspenned solids (FSS),::c __ --: 
Volatile. dissolved solids (VDSI __ _ 
Volatile suspf:ndcd solids (VSSI __ _ 
Settleable solids ( 

Sel~ni~rn (Se) 

Silica (SiOZ ' 
Silver (ACI 

Strontium {Sri 
Sulfide (51 
Sulfite (503) 
Surfactants 
Sulfur dicxide (5°2' ___ __ 
Threshold odor No. 

. Turbidity (J. U. ) 
Zinc (Zn) 



[ 

l 

I 
I 
L . 

< 
L 

,., .... " ................... n I "' •• > L.. •• " ..... •• • ..... . 

A Subnidiary of James M. Montgomery. Cun!lulting F:oJ..:inecrs. tne •• 
555 E.A~t Walnut Street, P.a!ladc:n.:&.. California 91101 

Telephone: (213) 706-0141 or 1213)681-4255 

REPORT OF 
WATER ANALYSIS 

75-092 

Client: ___ C==i~ty~o~f~l\!~e~vvp~~o~r~t~B~e_a_c_h _____ ~------____ __ 

Lab No. 

Job No. 40.0550 

Description and amount of ~ample: 4 1 Water with sedirnent. 

Big Canyon 1-40 

8/8/75 D.a.. te s am p 1 e t.a ken: _-=-'--''-'-~=-------------- Sa.mpled by: W. Cusin eau 

Date received: 8/11/75 

Date of analysis: 8/11-14/75 

Cations 

..A..rnrnonium 

C3.lcium 

Ma~ne8ium 

Potassium 

Sodium 

Total Cations 

Ac ici i ty (as C aCO) j 
At .... alinit,r 

Hydroxide 
Carbonate. 
Bicar"!.Jonate 

Arsenic (As) 

Barium (Ba) 
Biochemical Oxygen Demand 

{ BCD;l 
Cadmium (Cd) 
Carhon Dioxide (C02) 

mg/! 

96.8 

89.0 

3.4 

340.0 

. 

529.2 

Chemical Oxy~e'n Demand (COD) ___ _ 

Chlorine Df:mand 
Chlorine li:esirlual 
Chromi·um. hcxavaler:t (Cr VI) 
Ci)romi~m. total (Cd _________ ;,.-____ _ 

Color (units) 4 
Copper (Cu) 
C)·anide (C;-.;l 

Dis s ~lverl oxyge n (DOl :-;:c;--..,,--r,"'-----
Specific conductance (ECI __ 2=-;b..,4o-;;0,-__ _ 
Harrlness. total bOR 

') (Fe) 

$c.mple ana.lyzed by: R. Z., L. L. 

Report No.: 

meq/! Ani.ons mgt! meq/! 

Bic~rbonate 182.4 2.99 
4.83 Borate {as Bl 

7.32 Carbonate 

0.09 Chloride 576.5 16.01 

14. 79 Fluoride 0.69 0.04 

Hydroxide 

- Nitrate 3. 32 0.05 
Nitrite 

Orthophosphate . 
Sulfate 400.0 8. 33 

27.03 Total Anions 1060.9 27.42 

Lead (Pbi 

M an)!.ane 5 e (M n) 

>.1ercury (Hg) 
\1oisture in sludge __________________ _ 

Or}!anic nitrogen 
Oil and Crease 
pH (units) 
Phenols 

7.40 

Phosphorus, t<~tal (PI _______________ _ 
Residue 

Total solids (TS) 

Total suspended solids (TSSI,,~.,,_ 
Total dissolved solids (TDS) 1673 
Total fixed solids (TFS) 
Total volatile solids (TY"SC")---------

Fixed dissolve~ solids {FDSI':-____ _ 
Fixed suspended solid~ {FSS),= ____ -, 
Volatile clissoh:cd solids (VDS) 
Volatile f'uspcr.rled solids (VSS) 
Settleable solids ( -----

Selenium (Sc) 
Silica (Si0

2
) 

Silver (Ag) 

Strontium (Sr) 

Sulfide (5) 

Sulfite (S03) 
$urfactants 
·Sulfur dicxide (5°2' ______ __ 
Threshold odor No. 
Turbidity (J. U.) -u-:-g-;-
Zinc (Zn) 

Because san1p1e required filtration, iron and lTIanganese could not 
be deterrnined. 

CAn v."lluc-a in mgtl unle£1. otherwise noted. 



MONTGOMERY J<ESE-'lflCII INC. 

A Subsidi:l.ry of James M. Mont)..!omcry, ConsultinJ,! Engineers. Tnc. , 
555 £.1llt Walnut Street. P.a.!I.l.den~, Cal;,rorni.a. 91101 

Telephone: (2.13) 7qh-q141 or 1213)681-42.55 

REPORT or 
WATER ANALYSts 

L~ b No. __ 7,-,,-5 -,0",0,,-9=3 __ _ 

~lient: ____ ~C;~iut2y~02fLJI'~e~Vl~p~o~r~t~B~e~a~c~hl-______________________________ ___ 
Job No. 40.0550 

,.j'", 

)escription and amount of san:ple: Very tllrhid 'wjtb silty material aa l100 
" 

Boring # I 41 Depth 33.8' 

late 5arr\ple taken: 8L7L7S 

D"ate received: 8/19 

late of ;u").alys is: 8/19-22/75 

Cations eng/l 
r . 
I 

Ammonium 

C3.1cium 130 , 

~ 

'iG 

Magnesium 

Pota..!lsium 

Sodiwn 

Total Cations 

Acidity ( ... s CaC03 , 

d:-alinity 
Hydroxide 

Carbonate 

116 

10. 8 

330 

. 

B i c a. r bo nat e _~ . ..:1,,8"-'4'-____ _ 
~r5enic (As) 

.J ... rium (Ba.l 

Bioche:nical Oxy£.en Demand 

(BOD;) 
:admium (Cd) 
~arbC)n Dioxine (COZl ________ _ 

Chemical Oxygen Demand {COOl ___ _ 

:hlorine Demand 
:hlori:-:c n~iilual 

• VI 
Chromium. hexa ... ale~t (Cr ) 
CiH·omi'.ln1. total (Cr-1 _________ _ 

:010. (unit s1 
~oppc. ICu) 

Cyanide fC:-';} 

7 

T)i5501\'~iI oxygen (001 ________ _ 

,pecific concuctance (EC' __ .<3,,0,u.J-,0,-__ 
-laTdness, total 800 -- n (Fe) 

• All vatuC"5 in mg/l unless otherwise nOled. 

S~mpled by: w. Coosinoux 

Sa~pte ~n<l:lyzed by: L.L. 
Report No.: 

meq!l Anions eng/l meq!l 

B icarbQn~te 225 3. 68 
6.49 Borate (.iii 5 B) 
9.54 Carbon .. te 

0.28 Chloride 568 16. 02 

14.36 Fluoride 0.92 • OS 

Hydroxlde . 
. 

Nitrate 7.4 . 12 

Nitrite 

Orthophosphate . . . 

Sulfate 500 10.42 
. 

30.67 Total Anions 

Lead (Pb) 
)"'1a.n)!.anese (:'vin) 

:-"lercury (Hg) 

\'1oisture in sludge 
Orl!anic nitrogen 

Oil and Grease 
pH (units) 

Phenols 
Phosphorus. total (Fl 
Residue ---------

Total solids (TS) 

Total suspended solid. {TSS)~~,""",,_ 
Total dissolved solid. (TOSI 1898 
Total fixed solids (Tl'S) 
Total volatile solids (TV"S")------

Fixed dissolved solid, {FDS.':) _____ _ 
Fixed suspenned solids (FSS}~ ____ ~ 
Volatile-dissolved solids (VOS) 
Vola.tile suspended solids {VSSl 
Settlea.ble solids ( -----

Selenium (Se) 

Silica (SiOZ) 
Silver (Ag) 

30.29 

Strontium (Sr) 

Sulfide (5) 

Sulfite (503) 
Surh.etants 
Sulfur dicxide (502) _____ _ 

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



l 

A Sub~idiary or James M. Mont~om(:'ry. Cun!loultioJ,! EOJ,!inecrs. Inc' l 

555 E~8t Walnut Street. P .. Baden.l., Calirorni.1. 91101 
Telephone: (Zl3) 791>-q\4\ or (213)681-4l55 

REPORT OF 
WATER ANALYSlS 

75-098 

ot: __ ~C~it~y~Q~f_l'!~e2\~v~n~Q~rLt~B~e~a~c~h~ ______________________________ __ 

Lab No. 

Job No. 40.0550 

")escription and amount of sample: I I turbid liquid with sediment 

Big Canyon SIr I 

Jate sample ~al<eI\: 81-81-75 

)ate received: 8[11[75 

Date of analy" is: 8/11-14/75 

Cations 

AInmoniun1 

C3.1cium 

Ma,gnee.ium 

Potassium 

Sodium 

Total Cations 

Acidity (as CaC03 ) 
.1,.li->alinit}' 

Hydroxide 
Carbonate 

mgll 

. 

Bicarbonate 195.9 
\.rs~nic (As) 
3arium (Ba) 
diochernical OX),f.en Demand 

(BODS) 

:a.dmium (Cd) 

:arbon Dioxide (COZl 
Chemic.1.1 Oxygen Demand (COD) ___ _ 

Chlorinc Demand 
-:hlorir.c I1csirlual 
:hrolni urn. hexavale r;t (Cr V I) 
Chromium. total (Cd _________ _ 
Color (units) 
:':opper CC:u) 
:yanide Ie;..:) 

Dissol\'ed oxyt:;cn (DO) =-,---,-,=,,-__ _ 
O::;pcc i fie cond uctanc c (Eel _1=-0:6'-9"-"°'-__ _ 
Ia.rdncss. total 

{Fel 

1. \.rkB: 

:> 11.11 v.1.1u("s in mg/l unl('e:1 olhcrwis't not~d. 

Sampled by: R. Phral~er 

Sample analyzed by: R.Z. , L. L. 

Report No.: 

meq/l Anions mg/l meq/l 

B icarbo nate 239.0 
Borate (as B) 

Carbonate 

Chloride 224.0 
Fluoride 

Hydroxide 

Nitrate 5.98 -
Nitrite 

Orthophosphate . 
Sulfate 412.0 

Lead (Pb) -

:'.1anj!anese (:-.An) 
:'.fercury (Hg) 

Total Anions 

:'.1oisture in sludge __________ _ 

Or~anic nitrogen 
Oil and Grease 
pH (units) 
Phenols 
Phosphorus, total (P) 

Residue 
Total solids (TS) 
Total suspended solids (TSSJ ___ _ 
Total dissolved solids (TDS1 ___ _ 
Total fixed solids (TFS) ~ ____ _ 

Total volatile 5-o1ids (TVS)""c-__ _ 
Fixed dissolved solids {FDS)'-__ _ 
Fixed suspended solids (FSS,=-c __ -o 

Volatile dissolved solids (VDS) 
Volatile' suspended solids (VSS1 __ _ 

Settleable solids ( 
Selenium (Se) 
Silica (Si0

2
, 

Silver CAe) 

Strontium (Sr) 
Sulfide (Sl 
Sulfite (503) 
Surfactants 
Sulfur diexide (S02) _____ _ 

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



A Subsidiary of James M." Montgomery. Consulting Engineers. Inc. 
555 East Walnut Street, Pasadena, California 91101 

Telephone: (213) 790-9141 or (213)681-4255 

REPORT OF 
WATER ANALYSIS 

73-340 Lab No. ________ _ 

Client: ___ C::..::i __ t~y-=o-=f_N,--,e=--wp---,_o_r_t_B_e_a_c_h ____ :c--__________ _ 
J Db No. _4_0_._5_4 ___ ~ 

,. 

Description and amount of salTIple: 
1 gal turbid liquid 

Slope Indicator No. 1 (East) 

Date sample taken: ___________ _ Sampled by: ___ K_._W_-_i_e_b_e _______ _ 

Sample analyzed by: R. Z_ I K. M. 
1 

Dat ere c e i ved: __ ~1c.:2:'.c/~1..:"4~/_7'_'3'"_ ____ _ 

Date of analysis: 12/14-20/73 

Cations 

Ammonium 

Calcium 

Magnesium 

Potassium 

Sodium 

Total Cations 

Acidity (as CaC03 } 
Alkalinity 

Hydroxide 
Carbonate 

mg/1 

37. 6 
31. 1 

1.3 

268.0 

Bicarbonate 202.0 
Ar se nie (As) 
Barium (Ba) 
Biochemical Oxygen Demand 

(BODS) 
Cadmium (Cd) 
Carbon Dioxide (C02) 
Chemical Oxygen Demand (COD) __ _ 
Chlorir.e Demand 
Chlorine Residual 
Chromium," hexavalent (Cr V~)" 
Chromium. total (Cr) 
Color (units) ---------

Cupper (Cu) 
Cyanide (eN) 

Dissolven oxygen (DO) 
Specific conductance {E'CC=I---'I'scc9"0'---
Hardness. total 222. 0 

(' In {Fel 

'-" 

narks: Odor slightly musty 

* All values in mgtl unless otherwise noted . 

..... RI-I 

Report No.: 

meq/l Anions mg/1 meq/1 

1. 88 
2. 56 
0.03 

11. 66 

-

16. 12 

Lead (Pbl 
Manganese (Mn) 
il.1ercury (Hg) 

Bicarbonate 

Bor ate (a 5 B) 

Carbonate 

Chloride 

Fluoride 

Hydroxide 

Nitrate 

Nitrite 

Orthophosphate 

Sulfate . . 

Total Anions 

Moisture in sludge _________ _ 

Organic nitrogen 
Oil and Grease 
pH (units) 7. 65 
Phenols 
Phosphorus. total {PI ________ _ 
Residue 

Total solids (TS) 
Total suspended solids (TSS) ___ _ 

Total dissolved solids (TDS) ___ _ 

Total fixed solids (TFS) = ____ _ 
Total volatile solids (TVS) 
Fixed dissolved solids (FD::S::c)C----

246.4 4. 04 

169. 0 4.77 

0.77 0.04 

8.9 O. 14 

290.0 6.04 
15.03 

Strontium {Sri 
Sulfide (S) 

Sulfite (S03) 
Surfactants 
Sulfur dicxide {SOZ) ____ _ 
Threshold odor No. 
Turbidity (J. U. ) 
Zinc (Zn) 

Fixed suspended solids (FSS).~ __ _ 

Volatile dissolved solids (VDS) __ _ 

Volatile suspended solids (VSS) __ _ 

Settleable solids ( 
Selenium (Se) 
Silica (Si02 ) 
Silver (Ag) 
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A Subsidiary of James M. Montgomery, Consulting Engineers. Inc. 
555 East Walnut Street, Pasadena, California 91101 

Telephone: (2l3) 796-q141 or (213) 681-4255 

REPORT OF 
WATER ANALYSIS 

Lab No_ -'--__ 7_3_-_3_4_5 ____ _ 

City of Newport Beach 
Client: ________ ~ ________ ~ __________________ ~~----------------------

40.54 Job No. 

.Description and amount of sample: 1 qt slightly turbid liguid - sulfide odor 

Slope indicator No. 2 (West) 

Date ,a"'ple 'taKen: __ .!cl..':2c1/-1!c3'"-1../...!7~3,--------- Sam pled by: _______ K..c.'=-W.:..c.1=:· e';-b=-=e'-:-:--=--=-____ _ 
Sample an aly zed by: _R_. __ Z_ • ...:,_K_. __ M_. ___ _ Dat ere c e i ve d: ____ ......:1~2~/.:.1...:4:.;/-7=3,._--------

Date of analysis: 12/14-21/73 

Cations 

Ammonium 

C3.lcium 

Magnesium 

Potassium 

Sodium 

Total Cations 

A - j' (a5 CaCO·3 -) ; etc tty 
Alkalinity 

Hydroxide 
Carbonate 
Bicarbonate 656.0 

Arsenic (As) 
Barium (Ba) 
Biochemical Oxygen Demand 

-, (RODS) 
Cadmium (Cd) 
Carbon Dioxide (C02) 

"'gil 

640.0 

899.0 
7.1 

2880 

Chemical Oxygen Demand (COD) ____ _ 
Chlorine- Demand 
Chlorine 'R es ioual 
Chromium. hexavalent (Cr VI) --------
Chromium, total (Cr) _________ _ 

Color (units) 
Copper feu) 

Cyanide (CN) 

Dissoh-ed oxygen (DO) =,--r-nnTn--'--­
Specific conductance (EC) 22080 
Hardness, total 5300 

(" in IFe) 
Ow-

marks: Odor - musty 

* All values in mg/l unless otherwise noted. 

Report No.: 

meq/I Anions "'gIl meq/! . 

Bicarbonate 800.3 12. 90 
31. 94 Borate (as B) 

73.93 Carbonate 

o. 18 Chloride 5987 168.88 
125. 27 Fluoride 2.75 o. 14 

Hydroxide 

- Nitrate <0.22 0.00 

Nitrite 

Orthophosphate 

Sulfate 1920 39.98 
- -

231. 32 Total Anions 

Lead (Phi 
!-v1anganese (Mn) 
;-"1ercury (Hg) 
Moisture in sludge __________ _ 

Or~anic nitrogen 
Oil and Grease 
pH (u nits) __ .:..'7.:.. • .:..3'-'.5 ________ _ 
Phenols 
Phosphorus, total (P) ________ _ 

Residue 
Total solids (TS) 
Total suspended solids (TSS) ____ __ 
Total dissolved solids (TDS}, ____ _ 

Total fixed solids (TFS) 
Total volatile solids (TV'::S::-)-----

Fixed dissolved solids (FDS,~) ____ _ 

Fixed suspended solids (FSS):;:-__ 
Volatile dissolved solids (VDS) 
Volatile suspended solids {VSSl ___ _ 

Settleable solids ( 
Selenium (Se) 
Silica (SiOZ ) 
Silver (Ag) 

ZZ 1. 89 

Strontium (Sr) 
Sulfide (5) 
Sulfite (S03) 
Surfactants 
Sulfur dicxide (S02) ______ _ 
Threshold odor No. 
Turbidity (J. U. ) , _______ _ 
Zinc (Zn) 
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,RESEAPCH LABORATDP,-( , -

, 

555 E. WALNUT ST. PAS~DENA' CA. 91101 213-796-9141 
. ','. ,.' ~ :-

-;. ><' LAB' nUt-1:E:ER 760653. 
JOB NUMBER 40.0550' 

~ _~RIPT'ION:TuPFID ~~ATER BROAD~100R U~~DERDPAIN 

~~1PLE VOLUME = 4.00 LITERS 
oLE TAKEN ON 4/30/76 BY R. PHRANER 

.Jt·1FLETED ON 

" 
5/ 5/76 BY R. ZEHt~PFENNIG 

/ 
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• F'APA~lETER:s • VALUE • unITS • 
•••••••••••••••••••••••••••••••••••••••••••••• 
• + • + 
• :::;.PEC I FIe CDt'~D • , 36 0 1)_ 000 • t'l I cpot'lHOS-C'1 • 
• tm::::-~J .- 5. 000 • t'll;/L AS n • 
• FLUORESCEIN • < o. 1 00 • F'F'I: + 
•••••••••••••••••••••••••••••••••••••••••••••• 

:';:UBt-lI TTED 

-' ~ . '-.-
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-,-AMES ~1. t'1DtHI:;mlERY conSULT I t-lG Etil:; I t-lEERS, I ~iC. 
RESEARCH lABORATORY 

555 E. WALNUT ST. PASADENA, C8. 91101 213-7'36-'3141 

:LIENT:CITY OF r~E~·~PORT BEACH 
r-

LA~.Nu~1BER 760652. 
JOB NUMBER 40.0550 

iO =RIPTIDN:TURBID ~~ATER BRDADMDDR UNDEPDRAIN 

SAt1PLE VOLUME = 4.00 LITERS. 
?.=. --,=-LE TAI-::EN ON 4/2'j/76 E:Y R. PHRHt·~ER , 
:-- ----.JF-LE F.:ECE I VED: 5/ 4/76 
CO~1PLETED ON J5/ 5/76 BY R. ZEHNPFENNIG 
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•••••••••••••••• ++ •••••••••••••••••••••••••••• 
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JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC. 
555 East Walnut Street, Pasadena, California 91 ]01 

Telephone: (213) 796-9141 or (2 I 3) 681·4255 

REPORT OF 
WATER ANALYSIS 

Client: ~ __ C_i_t-"y_o_£_N_e_w-----"p_o_r_t_B_e_a_c_h _______________ _ 
Lab No. 770209 
Job No. 40.0552 

Description and amount of sample: 4 1 clear water 
~~-=~~~~~----------------------------------------

Eastwall drain - Big Canyon Reservoir 
Date sample taken: ~--=5-,-1---,3=--1"----,-7--=7 ________ __ Sampled by: Ralph Phraner 

Da te received: ___ 5--=1_6--=1_7_7 ________ _ Sample analyzed by: R. Zehnpfennig 

Da te of analysis: ___ 5...:/_9'---.-_1_2_1'-----.7_7 ____ __ Report No.: __ ~~~~ __ ~~~~~~_~ 

Cations mgjl 

Ammonium 

Calcium 

Magnesium 

Potassium 

Sodium 

, 

Total Cations 

Acidity Cas CaC03)~~_~~_~ __ 
Alkalinity __ 

Hydroxide _~_~~_~~---­
Carbonate _~_",,,-:;-~-----
Bicarbonate ~~_1=3-"8'--'.'-4=-____ _ 

Arsenic (As) ~ ___ ~ ______ _ 

Barium CBa) -::-~_-=--_---,,----____ _ 
Biochemical Oxygen Demand 
(BOD5)~~ ________ _ 

Cadmium (Cd) -,-----::---:-______ _ 

Carbon Dioxide (C0 2) -ccc==----
Chemical Oxygen Demand (COD) ,----__ _ 
Chlorine Demand __ ~ ______ _ 

Chloride Residual 
Ch rO mi u m. hex a va-'-l e-n-t--=(--=C-r yOTI ),----~-~--

Chromium, total (Cr) ~ __ ~_~ __ 
Color (units) ~ ________ ~ __ 
Copver (Cu) 
Cyanide (CN):-----------

Dissolved oxygen (DO) . 
Specific conductance (EC)-iT 40 
Hardness, total __ ~ __ ~ ___ ~_ 
Iron (Fe) ___________ _ 

.:.ernarks: 

* All values in mg/l unless otherwise noted. 

FN_<1R 

meqjl Anions mgjI meqjl 

Bicarbonate 168.8 
Borate Cas B) 

Carbonate 

Chloride 120.0 

Auonde 

Hydroxide 

NitrateCas N) 0.05 

Nitrite Cas N) 

O·phosphate Cas P) 

Sulfate 260.0 

Total Anions 

Lead (Pb) __________ __ Strontium CSr) ______ _ 
Manganese (Mn) ~ ________ __ 
Mercury CHg) --:--: _________ _ 
Moisture in sludge ~ ________ _ 
OrganiC nitrogen _________ _ 

Sulfide (S) --:--: ______ _ 
Sulfite (S03) ______ _ 

Surf a ctan ts -:---:--::-=----:-___ _ 
Sulfur dioxide (S02) ___ _ 

Oil and Grease ___ ~ __ ~ __ ~_ Threshold odor No. ____ _ 
pH (units) __________ _ Turbidity (l.U.) _____ _ 

Phenols ----:-:c::c-------'----
Phosphorus, total (P) ~ _______ _ 

Zinc (Zn) ~ ______ _ 

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 (FSS) 
Volatile dissolved solids (VDS') ----

Volatile suspended solids (YSS) ___ _ 
Settleable solids ( ) _____ ~ __ 

Selenium (Se) __________ _ 
Silica (Si02) ___________ _ 
Silver (Ag) ___________ _ 
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JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC. 
555 East Walnut Street,Pasadena, California 91 101 

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

REPORT OF 
WA TER ANALYSIS 

Client: ___ C_i...:t-'y_o_f_N_e_w-"'p_o_r_t_B_e_a_c_h __________ -'-_____ _ 
La b N o . .....-c7,,7_0oc-2"0"'8,.-~ 
Job No. 40. 0552 

Description and amount of sample: ___ 4_1_c_l_e_a_r_w_a_t_e_r ___________________________ _ 

B r 03 dill 0 or Dr a j n _ Bj g Ca nl.JyrcoUInLtBLee-"sl.feo.;rJ:.','vC<oni.Jr::." _______ -,::-_-::-:::-:: ________ _ 

Da te sample taken: __ --"5'-'1,,3=..L/..!7..c7'-_______ Sampled by: _...:R=a"'lClP"'h"-'P'--"h"r:.:a"'n=ec:r'-____ _ 

Date received: 5 I 6 I 77 Sample analyzed by: R. Zehnpfennig 

Da te of analysis: _~5"-LI.L9-=-,-,1,-,2"-LI-,7-,7 _______ _ Report No.: _______________ _ 

Cations mg/I 

Ammonium 

Calcium 395.2 
Magnesium 469.9 
Potassium 20.0 

Sodium 1960 

Total Cations 2845.1 
" 

Acidity (as CaC0 3) ________ _ 
Alkalinity _______ --,-____ _ 

Hydroxide ___________ _ 

Carbonate ---",.,0-,,------
Bicarbonate ___ 2_8~5~._9,-____ _ 

Arsenic (As) ___________ _ 
Barium (Ba) -=-__ -=-__ ,-____ _ 
Biochemical Oxygen Demand 

(BODS) --c--------~ 
Cadmium (Cd) -,-,:-c---:--------­
Carbon Dioxide (C0 2) -:-:c=::-:-----
Chemical Oxygen Demand (COD) ___ _ 
Chlorine Demand _________ _ 

Chloride Residual CC-_:-=-UT,--~---
Chromium, hexavalent (CrVI) ____ _ 

Chromium, total (Cd ~c--------
Color (units) ___ ~7,--______ _ 
Copper (Cu) 
Cyanide (CN:-) -----------

Dissolved oxygen (DO) :=_,"",,,,,,,,.,-__ 
Specific conduclance (EC) _"_>1_0"-7;9,,,4,,0,-__ 
Hard ness, to ta I _______ 2~9-=2=.0;;-7TC,._ 
Iron (Fe) __________ 0...:.'-0_4_ 

Kemarks: 

* All values in rngjl unless otherwise noted. 

EN-48 

meq/I Anions mg/I meq/I 

Bicarbonate 348.8 5.72 
19.72 Borate (as B) 

38.64 Carbonate 

O. 51 Chloride 3558 100.37 
85.25 Fluoride O. 71 0.04 

Hydroxide 

Nitrate(as N) 4. 1 0.29 

Nitrite (as N) " 

O-phosphate (as P) 

Sulfate 1660 34. 56 

144. 12 Total Anions 5393. 7 140.98 

Lead (Pb) ~-:--_:A~~'~~,_----------
Mangan eSc (M Jl) __ --"v~ • ..'1'-'£."-____ _ 

Strontium (Sr) ______ _ 
Sulfide (S) _______ _ 

Mercury (Hg) --:-_________ _ 
Moisture in sludge _________ _ 
Organic nitrogen _________ _ 

Sulfite (S03) _______ _ 

Surfactants _:_-=-=-c_----
Sulfur dioxide (S02) ___ _ 

Oil and Grease ---..,,--.,,----c---
pJl (units) 7. 40 

Threshold odor No. _~..,.-__ 
Turbidity (I.U.) 1. 3 

Phenols ______ ~~------------------
Phosphorus, total (P) ________ _ 

Zinc (Zn) _______ _ 

Residue 
Tolal solids (TS) _____ =-----
Total suspended solids (TSS) ____ _ 
Total dissolved solids (TDS) ____ _ 
Total fixed solids (TFS) ______ _ 
Total volatile solids (TVS):c-____ _ 
Fixed dissolved solids (FDS) _____ _ 
Fixed suspended solids (FSS) 
Volatile dissolved solids (VDS'"")------
Volatile suspended solids (VSS) ____ _ 
Setlleable solids ( ) ________ _ 

Selenium (Se) __________ _ 
Silica (Si02) ________ C-___ _ 

Silver (Ag) ____________ _ 
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lAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC. 
555 East Walnut Street, Pasadena, California 91101 

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

REPORT OF 
WATER ANALYSIS 

Client: __ "'C':'i"tc>y-'=o"'fc.N=e::..w=p'-'o::..ro.t:....;:B=e"'a"c"'h=-_______________ _ 

Lab No. 770211 
lob No. 40.0552 

Description a~d amount of sample: _4-"-1=----'=c.::1.::e.::a:.:r'--w:.:..::a:.:t:.:e:.:r=-__________________________ _ 
Bren Drain - Big Canyon Reservoir 

Date sample taken: 5/3/77 
--~~~~------------

Samp led by: _--=-R.:.:a=.l=..Pch=--=.P..:h"'r=-a=n-=e-=r'---____ _ 

Date received: ____ 5_1_6_1_7_7_" _______ _ Sample analyzed by: _R_._Z_e_h_n_p_f_e_n_n_i_g __ _ 

Date of analySis: ___ 5_1_9_-_1_2_1_7_7_-'-___ _ Report No.: _______________ ~ 

Cations mg/l 

Ammonium 

Calcium 

Ma'gnesium 

Potassium 

Sodium 

Total Cations 

Acidity (as CaC03) 
Alkalinity ____________ _ 

Hydroxide ___________ _ 

Carbona te ---~--o:--,-------
Bicarbonate 303. 6 

Arsenic (As) ___________ _ 
Barium (Ba) :::-__ -::-__ ;-____ _ 
Biochemical Oxygen Demand 
(B005)~~ __ ~ _____ _ 

Cadmium (Cd) -:-::--::---:-_~ ____ _ 
Carbon Dioxide (C0 2) _:-;-:== ___ _ 
Chemical Oxygen Demand (COD) ___ _ 
Chlorine Demand _________ _ 

Chloride Residual ---TIT------
Chromium, hexavalent (CrVl) ____ _ 
Chromium, total (Cr) ________ _ 
Color (~nits) ___________ _ 
Copper (Cu) 
Cyanide (CN):-----------

Dissolved oxygen (DO) =,-"",r;----
Specific conductance (EC) "'1-'4"'4"'0"-0"-__ _ 
Hardness, total __________ _ 
Iron (Fe) ___________ _ 

Remarks: 

* All values in mgtl u.nless otherwise noted. 

meq/l Anions 

Bicarbonate 

Borate (as B) 

Carbonate 

Chloride 

Fluoride 

Hydroxide 

Nitrate(as N) 

, Nitrite (as N) 

O-phosphate (as P) 

Sulfate 

Total Anions 

Lead (Pb) ___ _ 
Manganese (Mn) _________ __ 
Mercury (Hg) -,-_________ _ 
Moisture in sludge _________ -' 
OrganiC nitrogen _________ _ 
Oil and Grease __________ _ 
pH (units) __________ _ 
Phenols _____________________ _ 

Phosphorus, total (Pi __________ _ 
Residue 

Total solids (TS) --,c-:--==-----
Total suspended solids (TSS) ____ _ 
Total dissolved solids (TDS) ____ _ 
Total fixed solids (TFS) ~ _____ _ 
T atal vola tile solids (TVS) 
Fixed dissolved solids (FDS::c):-----­

Fixed suspended solids (FSS) 
Volatile dissolved solids (VDS')----
Volatile suspended solids (YSS) ___ _ 
Settleable solids ( ) _______ _ 

Selenium (Se) -----c-------
Silica (Si02) __________ _ 
Silver (Ag) ___________ _ 

mg/l meq/l 

370.3 

4589 

5. 1 

2400 

Strontium (Sr) ______ _ 
Sulfide (S) -,-_____ __ 
Sulfite (S03) _____ _ 
Surfactants 

-:-:-=-::--:------
Sulfur dioxide (S02) ___ _ 
Threshold odor No. ____ _ 
Turbidity (l.U.) _____ _ 
Zinc (Zn) _______ _ 
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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 

, 
Cuent: ____ C~i~tyL_0~f~]\I~e~vrp~~o~r~t~B~e~a~c~h~ ______ ~ ______________________ __ 

Lab No.770Z10 

Job No. .40. 055Z 

i"- Description and amount of sample: 4 1,--.:c:::l~e:::a==-=r--.:w~a~t~e~r,--______________________________________________________ _ 

r­
I 

I 
I 

Main Underdrain - Big Canyon Reservoir 
Date sample taken: ____ -=-5.L1.=;3ClI_7!..7-'---____________ _ Sampled by: Ralph Phraner 

5/6/77 Da te received: _______________________________ _ 
R. Zehnpfennig 

Sam p Ie analyzed by: _____________________ -'---

Da te of analysis: ___ .=;5-'/~9'_-_1"'Z=..c.I.c.7_'7 ____________ _ Report No.: __________________ _ 

. 
Cation.s mgjl 

Ammonium 

Calcium 

Magnesium 

Potassium 

Sodium 

Total Cations 

Acidity (as CaC03) 
Alkalinity _______________________ _ 

Hydroxide ______________________ _ 

Car bona te -----~""c;;____..---------
B icarbona te _____ ~3'-'-7-'7_'._4~ ______ _ 

Arsenic (As) _____________________ _ 

Bariu m (B a) cc------=------,----------­
Biochemical Oxygen Demand 
(BOD5)~~ _________ _ 

Cadmium (Cd) -cc-,--,------------­
Carbon Dioxide (C0 2) -:-:c==--------
Chemical Oxygen Demand (COD) _____ _ 
Chlorine Demand __________________ _ 

Chlori de Resi d ual -:----~TIT:_---------
Chromium, hexavalent (Cr YI ) ________ __ 
Chromium, total (Cr) _______________ _ 
Color (u nits) _____________________ _ 
Copper (eu) 
Cyanide (CN):--------------------

Dissolved oxygen (DO) .-=-:~""";-____ _ 
Specific conductance (EC) ~7.=:8~4,-,0,-____ _ 
Hardness, total _________________ _ 
Iron (Fe) _______________ __ 

Remarks: 

*All values in mgjl unless otherwise noted. 

meqjl Anions mgjl meqjl 

Bicarbonate 460.4 

Borate (as B) 

Carbonate 

Chloride Z098 

Fluoride 

Hydroxide 

Nitrate(as N) 1. 05 
-

Nitrite (as N) 

O-phosphate (as P) 

Sulfate 1580 
. 

Total Anions 

Lead (Pb) ____ _ Strontium (Sr) _______ _ 
Manganese (Mn) ___________ _ Sulfide (S) ____________ _ 
Mercury (Hg) -,-________________ _ 
Moisture in sludge _________ _ 

Organic nitrogen __________ _ 

Sulfite (S03) __________ _ 

Surfactants ...,.-==-:_-----
Sulfur dioxide (S02) ______ __ 

Oil and Grease ___________ __ Threshold odor No. _____ _ 
pH (units) _____________ ~---
Phenols ____ -,-= _________ _ 
Phosphorus, total (P) _________ _ 

Turbidity (J.U.) _~ ______ _ 
Zinc (Zn) ____________ _ 

Residue 
Total soli d s (TS) _-,-_---' ________ _ 
Total suspended 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 (Si02) _________________ __ 
Silver (Ag) __________________ _ 
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APPENDIX D 

UNDERDRAIN DISCHARGE DATA 



Period 

(Date) 

1/22 - 2/7 
2/7 - 2/20 
2/20 - 3/6 
3/6 - 3/21 
3/21 - 4/7 
4/7-4/18 
4/18 - 5/5 
5/5 - 5/16 
5/16-5/30 
5/30 - 6/13 
6/13 - 6/23 
6/23 - 6/30 
6/30 - 7/7 
7/7 - 7/18 
7/18-7/25 
7/25-8/1 
8/1 - 8/8 
8/8 -8/12 
8/12 - 8/29 
S/29 - 9/5 
9/5 - 9/12 
9/12 - 9/9 
9/19 - 9/29 
3/21 _ 4/2 
4/2 - 4/3 
4/7 - 4/18 
4/18 - 5/5 
5/5 - 5/16 
5/16 - 5/30 
5/30 - 6/13 
6/13 - 6/23 
6/23 - 6/27 
6/27 - 6/30 
6/30 - 7/3 
7/3 - 7/7 
7/7 - 7/11 
7/11 - 7/18 
7/18 - 7/25 
7/25-8/1 
8/1 - 8/4 
8/4 - 8/8 
8/S - 8/12 
8/12 - 8/15 
8/15 _ 8/21 
8/21 - 8/25 
8/25 - 8/29 
8/29 - 9/2 
9/2 - 9/5 
9/5 - 9/12 
9/12 - 9/19 
9/19 - 9/29 

APPENDIX D-l 

MAIN RESERVOIR. UNDERDRAIN 
DISCHARGE DA TA 

Instantaneous Total 
Duration Discharge Discharge 

(Minutes) (Gal. per Min. ) (Gallons) 

23,040 7.2 86,425 
18, 780 7.87 105,875 
19,980 7.9 99,025 
20,460 7.64 114,875 . 
24,550 7.8 136,800 
14,820 7.7 83,425 
22,260 7.65 127,575 

10,655 7.2 55,625 
IS,955 8.5 116, 700 
14,530 8.5 71,950 
9, 105 6.5 45,375 
8,445 6.7 42,825 

15; 705 7.0 67,900 
9,915 8.5 45,400 
9,535 8.2 43,500 
9,782 8.25 43,675 
5;367 _ Ibl 24,600 

9,815 11.0 60,400 
9,890 11. 0 61,550 

II, 000 11.2 63,300 
14,410 II. 0 90,475 
16,920 13.2 57,156 

1,412 11. 9 4,209 
15,975 13.2 64,455 
24,480 13.2 62,540 
15,845 13.2 45,800 
20,050 13.2 16,583 
20, 110 13.2 57,910 
14, 530 13.2 42,120 
5,710 13.2 17,451 
4,315 13.6 14,362 
4,315 13.2 14,092 
5,760 13.2 19,059 
5,700 13.2 19,889 

la, 150 13.2 35,837 
10,070 13.2 37,520 
10,025 13.2 36,585 
4,390 13.2 16,426 
5,790 13.2 23,562 
5,696 12.5 21,557 
4,444 12.5 16,987 
8,820 12.8 36,323 
5,670 12.8 22,275 
5,725 12.8 23,936 
5,725 _ Ibl 24,041 
4,330 14. I 18,289 

10, 040 11.7 41,305 
9,980 12.7 42,651 

14,525 12.7 56, 048 

(a) Delete - Drain out of operation for most of period. 

(b) No measurement 

Average 
Discharge 

(Gal. per Min. ) 

3. 75 
5.64 
4.96 
5.60 
5.57 
5.63 
5.73 

1·1 
5.22 
6. 16 
4.95 
4.98 
5.07 
4.32 
4.58 
4.56 
4.47 
4. 58 

1.1 
6. 15 
6.22 
5.75 
6.27 
3.38 
2.98 
4.03 
2.55 
2.89 

.83 
2.88 
2.90 
3. 06 
3.33 
3.27 
3. 31 
3.49 
3.53 
3. 73 
3.65 
3. 74 
4.07 
3. 79 
3.82 
4. 12 
3.92 
4. 18 
4. 20 
4.23 
4. II 
4.21 
3.S6 



Discharge 
Dates gpm 

1/22 - 2/7 15. 3 
2/7 - 2/20 15.4 
2/20 - 3/6 15.0 
Mar 7 15. 0 

8 15.0 
9 IS. 1 
10 15. 1 
11 IS. 1 
12 15. 1 
13 15. 1 
14 15.2 
15 15.2 
16 15.2. 
17 15.2 
18 15. 1 
19 15.4 
20 15. 1 
21 15. 2 
22 15. 2 
23 15.4 
24 15.4 
25 15. 7 
26 15. 2 
27 15. 1 
28 15. 1 
29 15. 5 
30 14.4 
31 14.9 

Apr 1 14.9 
2 14.5 
3 15.7 
4 14.6 
5 14.7 
6 14.6 
7 14.6 
8 14.7 
9 14.7 
10 14.8 
11 14.8 
12 14.8 
13 14.9 
14 14.8 
15 14.9 
16 14.9 
17 14.9 
18 15.0 
19 15.0 
20 15. 1 
21 15. 1 
22 14.9 
23 14.9 
24 15.0 
25 15.0 

APPENDIX D-2 

EAST WALL DRAIN 
DISCHARGE DATA 

Discharge Discharge 
Dates gpm Dates gpm 

Apr 26 14.9 June 18 16.4 
27 14.9 19 16.4 
28 14.9 20 16.5 
29 14.8 21 16.5 
30 14,8 22 16.6 

May I 14.8 23 16.5 
2 14.9 24 Closed 
3 14.9 25 
4 14.9 26 
5 15.0 27 
6 15. 0 28 
7 15. 1 29 
8 15.2 30 
9 15.2 July 1 
10 15. 2 2 
11 15. 3 3 
12 15.4 4 
13 15.3 5 
14 15. 5 6 
15 15.4 7 
16 15.6 8 16.7 
17 16. 1 9 16.4 
18 15.2 10 16.3 
19 15. 5 11 16.2 
20 15. 7 12 16. 1 
21 15. 7 13 16.2 
22 15.7 14 16.0 
23 15.7 15 16. 1 
24 15. 7 16 16. 1 
25 15.8 17 16. 1 
26 15. 7 18 16.0 
27 15.8 19 16. 1 
28 15.8 20 16.0 
29 15.8 21 16. 1 
30 15.9 22 16.0 
31 15.9 23 16.0 
1 15. 9 24 16.0 
2 16. 0 25 16.0 
3 16.0 26 16.0 
4 16.0 27 16.0 
5 16. 1 28 16.0 
6 16. 1 29 15.9 
7 16. 1 30 15.9 
8 16. Z 31 15. 9 
9 16. 1 Aug 1 15. 8 
10 16.2 2 15. 8 
11 16.3 3 15.8 
12 16. 3 4 Closed 
13 16. 3 5 
14 16.3 6 
15 16.4 7 
16 16.4 8 
17 16.4 9 

Discharge 
Dates gpm 

Aug 10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 16.2 
23 16. 2 
24 16. 1 
25 16. 1 
26 16. 1 
27 16. 0 
28 16.0 
29 15. 9 
30 16.0 
31 15. 9 

Sept 1 16.0 
2 15.4 
3 15.9 
4 15. 9 
5 15. 9 
6 15. 9 
7 15. 9 
8 15.8 
9 15.8 
10 15.8 
11 15. 8 
12 15.8 
13 15. 9 
14 15.9 
15 15. 9 
16 15. 8 
17 15.8 
18 15.7 
19 15.7 
20 15.7 
21 15.7 
22 15.7 
23 15. 6 
24 15.6 
25 15.5 
26 15. 5 
27 15.5 
28 15. 6 
29 15.6 



Date 

3/21 - 4/2/75 

4/2 - 4/3/75 

4/7 - 4/18/75 

4/18 - 5/5/75 

5/5 - 5/16/75 

. 5/16 - 5/30/75 

5/30 - 6/13/75 

6/13 - 6/23/75 

6/23 - 6/27/75 

6/27 - 6/30/75 

6/30 - 7/3/75 

7/3 - 7/7/75 

7/7 - 7/11/75 

7/11 -7/18/75 

7/18 -7/25/75 

7/25 - 8/1/75 

8/1 - 8/4/75 

8/4 _ 8/8/75 

8/8 - 8/12/75 

8/12 -8/15/75 

APPENDIX D-3 

BREN TRACT DRAIN 

DISCHARGE DATA 

Discharge 
(gpm) Date 

3.38 8/15 - 8/21/75 

2.98 8/21 - 8/25 

4.03 8/25 - 8/29/75 

2.55 8/29 - 9/2/75 

2.89 9/2 - 9/5 

.83 9/5 - 9/12/75 

2.88 9/12 - 9/19/75 

2.90 9/19 - 9/29/75(') 

3. 06 

3.33 7/26/76 

3.27 9/20/76 

3. 31 10/8/76 

3.49 10/22/76 

3.53 11/12/76 

3.73 1l/29/76 

3.65 12/13/76 

3.74 12/27/76 

4.07 1/13/77 

3. 79 1/31/77 

3.82 2/7 /77 

2/25/77 

3/13/77 

2/21/77 

(a) After 9/29/75, all drain measurements taken by City personnel. 

Discharge 
(gpm) 

4. 12 

3.92 

4. 18 

4.20 

4.23 

4. 11 

4.27 

3.86 

O. 02 

0.30 

1. 10 

0.40 

0.40 

1. 80 

1. 80 

1.70 

3. 00 

2.40 

2.00 

2. 10 

1. 60 



APPENDIX E 

FIELD PERMEABILITY 

TEST DATA 
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FALLING HEAD PERMEABILITY TESTS 

(Slug tests) 

12 ~ Boring H-28 
-----,---,----.---.----~--,,--~--~,---,---, 

14 -

16 -

18 -

20 

---~----~--r---+---~~_r--_r--_t~_t--_j 
22 -

WATER DEPTH ORING H-28 
(F eet) 

-

"=0. 11 
28 - "'----K- ______ 
----r--r--t~~~~~~~~~t__j 

30 -

32 -

34-

36-

38 -

40 -

St tic, ater level = 40' 11,7/74 at 1 30 h'urs 
(ThIS may be wate intr duced du ing drilli g.) 

Wai r leve waS rc ,sed fe m 5:;;' L. of 410' to 3p' at u known Q. LElvel 
rais d from 35' 10 pI' at ./n ft"/rninute Level raised from 3 'to 
u'l7" h r,:J/ .• ",*,_1 ~r ~ £l ~ r. )f..' 7" t 

,~ -'r" 75" 
170~ hours 1/7/74 down a 29'6' at 08 0 hour 11/8/ 4 

, , , 
18 2 4 ' 6 '8 10 12 14 16 

ELAPSED TIME (Hours) 

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

(Slug' tests) 

12 
Boring H -32 

-

14 

16 -

18 -

. 

20 

-

22 -

WATER DEPTH \ 
-

(Feet) 

26 -

-

28 -

30 -

-

32 -

34 

36 -

38 -

40 -

\ 

\ jc RINC H -32 

\V 

1\ S tat il~ woe r I eve I 
11/lv74 

= 35' D" at 1330 hours 

16 ft H 20 'n:rad~ ed to r\ng}r m S.W L. 34. 'to 21 'IO"at ~nknov n 
Q.' evel np,ntair ed at 21S 10 ( er Tab e II at ached and rc ISed to 
?4' 10" wit _< A "Ii H~n' J. 0< f' /. -" t.~, , 

tainEd at 2" 10"(p r T~bl II) an~ ra is d to 2b ' 10" ith 4. ft3 
H20 n sligf Iy ma than I minu f' (Q=4 O±) L, vel ma ntaineW at 
??'I "(nPrfT~hl 1\ '"' • ,,", 'I,('_'"'lih..l~ 3H"n' ~ ". 
(Q= .3±) hen fa ling h ad tes begun per th s dr;w,ng. 

, 
2 , 4 1 I 7 

I I 
6 8 ' 9 

ELA PSED TIME (H ours,) 

Field permeability fesfs were run using off-site wafer introdus:ed into the baring fo bring wafer 
levels to desired depth. Decay in elevation was measured with a Sfevens Recorder. 
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FOR JAMES M. MONTGOMERY, CONSULTING ENGINEERS 33c 

CONVERSE. DAVtS AND ASSOCIATES • ANAHEIM. CALIF. P~g~A - 74-628-AE 



o 
o ,. 

! 
Ii 

i 

FALLING HEAD PERMEABILITY TESTS 

(Slug tests) 

BORING H -36 

-
-

-lL vBORING ~ -36 
. 

~ 
; 

- , 

-

-

' , -

-

St at i c a Ie r leve = 21 
, 

6 " pt 14 5 H u r s -
J /28/ V4 

Wat r level was ra sed fcc 1m S.W . • of 2 16" at 0=1 ft /minu e to - 15' I ~II for i ni rial decay est{sho tNn abo f.;e) Fo lowin~ da~~ ~20 jp-= u.~ I; ,~ r, . c,jj, L1. -n£ ' 11 '1 "" 19 h' l2l.' , --' 

main ai~ed lured 0 's{see obI e II • Then 
. , 

decay test pt mea secone - Was un for packup data. 

-

-

-
-L -L I 

I 

1 2 3 4 5 6 7 8 9 
ELA PSED TIME (H ours) 

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

(Slug- tests) 

Boring H -37 

... ; , 

\ . 
\ IClL 9 . 

1\ B< 

/ 

.1 
1~/28 

R I N (I> H -, 7 . 
-

. -

OJ 
C 
~ 
~ 

E-+-----+----+----1 

I~ I ~~----_r----+---~ 
I'--r-----

S tat Ie Wa t e r I vel 
at 1 100 f ours 10/2 

Or 10/2,~ 74 Wa er leVE 
Q-.54 ftC ~~inut and a 
Or -illI29: . feve 

. Q8 ft3re tninute raisec 
(pE r Tab If), rc ised to 
rai e"d to bi at b~:>_06 
fal (per tris Ora fyi ng 3 

-'-

2 4 
, , 

6 8 

27' 
/74 

I raise' from' 
lowed " fall 
..LUi,p from 
from :;; ~.6 to 
16.0 al Q=16 
held hI ,?', 

a) 

, , 
10 

! Q) 

10/2~ contipued o 
u 
~ 

~=ji:::'/==-III 
c 

~~-----r----t---~ 
o 
Q) 
~ 

-" 

2 
o 

Z 

.W. 
:Jer 

L. f 27' t 23.2' at 
Dra!"ing 3 a) 

W 
0.0 
, h 
nPf 

I 

~ 

l If .26.4'110.24~ , at Q 
'a Q=I.I , held at 20. 
eld at 16.( (~er.Tpble. II , 
Tn~lp lI) rl ,,11, 'Prj tl 

, 
20 22 24· 26 

ELA PSED TIME (H ours) 

Field permeability tests were run using off-site water introduced into t}le boring to bring water 
levels to desired depth. Decay in elevation was measured with a Stevens Recorder. 
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APPENDIX F 

UNDERWATER INSPECTIONS 

OF 

RESERVOIR SURF ACES 



NC:vember 9, 1976 

City of Newport Beach 

City Ball 
3300 Newport Boulevard 

Newport Beach, California 92660 

Attention: 

Subject: 

Gentlemen: 

Mr. Benjamin B. Nolan 
Assistant Public Works Director 

Big Canyon Reservoir Ground Water Study-Phase III 
Unde rwa ter Inspection (B - 241) 

In accordance with your authorization of July 27, 1976, we have conducted 

the subject underwater inspection of the lining and appurtenant facilities of 

Big Canyon Reservoir~ The purpose of this inspection \.vas to observe the 

reservoir performance under normal operating conditions. This letter 

report describes the results of the investigation. 

The underwater inspection was performed, under Qllr supervision, by Mr. 

Richard Easl'ey on July 29 and July 30, 1976 •. A total of ten hours of bottom 

time was logged by Mr. Easely during the two days. PlafeI, attached, shows 

the areas investigated. 

Particular attention was givento the underwater inspection of the interior 

walls including toe of wall slopes, and the well point collector and disposal 

system along the east slope of the reserVOlT. 

, , 



Mr. Benjamin B. Nolan 

City of Newport Beach 
-2- November 9, 1976 

Visibility was poor because of large amounts of floating algae. A mat-like 

growth of algae covered the slopes and bottolTI 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 appeared to be dead in 

those areas '\vhere the flat worms were noted. 

Because of the initial poor visibility conditions encountered, the following 

inspection procedure was utilized: 

(1) Clear away algae mat. 

(2) Leave area to allow sufficient time for suspended algae 

and sediment material to settle.· 

(3) Return to previously cleared area to perform detailed 

in spection, looking for an d 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. 

I 



I • , 
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Mr. B enjam in B. Nolan 
City of Newport Beach 

-3- November 9, 1976 

The' entire 48-inch inlet main, running from the west wall easterly past the 

center of the reservoir, ';'pp"ears to be in good condition. A small quantity of 

sand and sediment was found deposited in the mouth of the pipe. The 4-inch 

chlorinator line running along the inlet main appears to be in good condition, 

although the holding brackets appear to be from moderately to severely 

corroded. 

Considerable attention was given to the east and south sidewalls of the' 

reservoir. These ~reas 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 observed. 

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 

is located at approximately the extension of the collector 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 line for 'the collector wells was cleared 

of algae growth across the entire width of the reserv'oir. Visibility was very 

poor even after allowing several hours for suspended material to ,settle. 

No dye take was observed 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 l/4-inch in width and up to about 30 

feet in length. Most of the cracks appeared to have been filled with tar. 

Although extensive dye application was made, no dye take was observed. 

/ 
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Mr. Benjamin B. Nolan 
City of Newport Beach 

-4- November 9, 1976 

The north wall was also systematically checked. Large"areas of the algae 

mat were removed 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 reservoir bottom were made. Although many areas were 

dye checked, no take was observed. 

CONCLUSIONS AND HYDROLOGIC IMPLICATIONS 

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 rneasured April 5 and A ugust 10, 1976, continue to indicate 

hydraulic connection and response to changes in the reservoir 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 gpm, maybe attributed to one or more of the following 

C ondi tions: 

(I) 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 cra-cks 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 
City of Newport Beach 

RECOMMENDATIONS 

-5- ' NoveITlber 9, 1976 

In consideration of the underwater conditions observed, the following 

actions are recorrnnended: 

(1) During the next drawdown for cleaning, the reservoir walls and 

floor should be thoroughly cleaned of'algae and other debris. 

High pressure hose water streams should be adequate for this 

operation. 

(2) Careful and detailed inspection of the asphalt liner should be D1ade 

during the cleaning operation. 

(3) 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 equipD1ent., 

(4) Subsequent reservoir filling should be accompanied by detailed 

mea su rernent of pie zorneter levels. 

We are available to discuss this report at your convenience. 

Respectfully subD1itted, 

il "0~_ ~ ;:f~~ 
DuWayne R. Lidke 

Ida 

, 

" 
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LIMITS Of WELL pOINT UNDERORAINS 

(~9. O~ I~ f·T• CENTERS) 

WELL POINT UNDER DRAIN 

Dl"SCHARGE PIPE -----~~¥~:l~g~~~ 

SPlLLWAY 

DR AlNAGE SUMP 
INLET- OUTLET 
STRUCTURE 

-------------------+-----290------------------------~--------------------------------------
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May 2,7, 1977 

City of Newport Beach 

City Hall 
3300 Newport Boulevard 
Newport Beach, Califo'rnia 92660 

Attention: 

Subject: 

Gentlenoen: 

Mr. Benjanoin B. Nolan 
Assistant Public Works Director 

Big Canyolf Reservoir Ground Water Study­
Phase III Underwater Inspection (B -241) 

In accordance with your authorization, by anoended agreenoent of March 4, 

1977, for the subject engineering services, we ha've conducted the under­

water investigation of the lining of Big Canyon Reservoir. 

The underwater inspection was perfornoed April 13, 1977, under our 

supervision by Dive Masters En~erprises of Santa Ana, California. A 

total of approxinoately 9:noan-hours of bottono time was spent by two divers. 

,One diver was 'employed 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 areas were selected 

for intensive investigation as a result of visual observation of these areas 

dur'ing 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 

City of Newport Beach 
-2- May 27, 1977 

General investigative prQcedures to be followed were outlined to the divers 

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

and included the following: 

I; 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 along with Dive Master Enterprise's 

14-foot swamp craft. 

2. The divers were instructed to observe physical features of the 

lining, looking for cq,cks, both old and recently repaired, patches, 

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

for possible leakage. 

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

check for leakage as evidenced by dye iitake ii
• 

4. Photograph areas of special interest. 

5. Downstream underdrain discharges to be observed intermittently by 

City of Newport Beach personnel employed at reservoir for evidence 

of dye being discharged in un'de rdrain sy stern. 

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

the reservoir lining . 

.I 
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Mr. Benjamin B. Nolan 
City of Newport .Beach 

-3-

I SUMMARY OF UNDERWATER INSPECTION 

A. GENERAL 

May 27, 1977 

The underwater inspection corrnnenced at the north area of the reservoir 

midway between reference points 7 and 8 located along the north wall as 

shown on City of Newport Beach drawing W-SOS7-S Big Canyon Reservoir 

Horizontal and Vertical Control Sheet. City reference points are similarly 

shown on Plate 1. The water surface elevation was 293.8 feet at 7:30 A. M. 

B ... NORTH AREA 

Visibility was reported by diver here to be excellent, estimated at approximately 

10 feet. The inspection was concentrated on the lining from the toe of the slope 

of the north wall outward, enCOD'lpaSS ing an area of approxi=ately 200 feet 

along the wall out to I 00 feet from the toe. Extensive dye application was 

made but no take was observed. It was in this area out from 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 sedi=ent to clear for dye application. A 

total underwater investigation time of 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 approxi=ately 100 feet fro= 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 
City of Newport Beach 

-4- May 27, 1977 

Two suspected areas were investigated thoroughly and dye-tested in the 

northeast area. Photograph was taken 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. Also one polaroid picture of suspect area #2 

was taken. The quality of the polaroid photo was poor due to malfunction in 

can"1era 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 

south of reference point 6, diver investigated the toe and to 50 feet out from 

toe working southerly. Some areas of both old and new lining 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 ga te. 

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. Benjarnin B. Nolan 
City of Newport Beach 

-5- May;>'7,1977 

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 half hour underwater 

tiIlle was spent in this area. 

The craft was then moved to the vicinity of access ramp gate. One diver 

investigating the east wall and reservoir bottom in this area. Attempt was 

made to locate two predetermined suspect seepage areas north of the accesS 

ramp gate approximately 3 feet in elevation above toe. The diver did not 

locate the two suspected seepage areas described in JMM's letter of January 

3, 1977, as "50 to 75 feet north of the ramp entrarlce (in north-south orientation) 

and approximately 3 feet above the reservoir floor." Several areas described 

as "soft areas" on the slope in this vicinity were checked for dye take. Negative 

results were observed. 

E. SOUTHEAST 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 

bottom 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 bottOlD with combination of algae and silt sediment. 

Full coverage .of the southeast area in a zigzag pattern was completed. Some 

photos were taken in suspect areas but all dye tests were negative. 

/ 



Mr. Benjamin B. Nolan 
City of Newport Beach 

F. SOUTH AREA. 

-6- May 27, 1977 

One diver worked the south wall and floor from the toe out to 50 feet making 

a zigzag pattern 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 froYYl toe. Several dye checks taken on patches 

and repaired cracks in this general vicinity, however, no dye takes along south 

area of reservoir were observed. 

G. SOUTHWEST A REA 

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 observed. An 

oily filYYl covers bottoYYl and appears YYlixed with algae. May be oil film 

from bitumastic sealer IT1ateria1 1 mixed with algae. 

Completed underwater investigation after 45 minutes of underwater inspection 

in the southwest area between appToxiYYlately 100 feet east of reference point 

3 and 100 feet north of reference point 2. 

H. FOLLOW-UP 

Checked with City 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 outlets of underdrain system during day. 

" 



Mr. Benjamin B. Nolan. 
City of Newport Beach 
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II CONC LUSIONS 

-7- May27,1977 

1. Within the areas investigatecl, intensive dye checks of all cracks, 

patches, and other suspect areas proved negative. 

2. Algae is becoming a problem again. 

3~ The alTIount of underwater inspection tiITle and the extensive areas 

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

quantities that it is insignificant. 

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

valid. 

III RECOMMENDA TrONS 

1. Algae removal operation should be undertaken (John Macdonald, City 

of Newport Beach personnel, confirms that is to be done shortly). 

Copper sulfate will be used for algae control. 

2. Perform underwater inspection at regularly scheduled intervals of 

about two-years following sc-heduled biennial draining and cleaning 

operation. 

3. Should leakage rate increase significantly, underwater investigation 

should be undertaken to determine if lining problems are responsible. 

4. Measurements of piezometer levels should continue. 

We are available to discuss this report at your ·convenience. 

Respectfully submitted, 

&JV:~;f-~~ 
DuWayne R. Lidke 
Vice President 

DJH/DRL/da 
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APPENDIX G 

GROUND WATER LEVELS 
BROADMOOR TRACT PIEZOMETERS 

Elevation 
Elevation Ref. Point 

Reference to 
Piezometer Point Water Depth 

No. (Ft) (Ft) 

50 270.24 29.94 

51 270.45 22. 14 

52 271. 24 16. 18 

53 272.27 18. 13 

54 '):.274.41 17.33 

55 285.68 16.56 

56 332.63 37.47 

Elevation 
Water 

Surface 
(Ft) 

240.30 

248.31 

255.06 

254.14 

257.08 

269. 12 

295. 16 

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