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EXECUTIVE SUMMARY: 

At the February 1995 meeting of the Engineering and Operations Committee, 
staff was directed to provide background information on San Joaquin Reservoir relative to the 
recent landslide event. Initially, cracks were observed in the west facing slope of Clay Stone Hill 
in February of 1994. During the rains in January and February 1995, a slope failure in this hill 
caused a slide mass to move up to 18 inches into the reservoir. In early March the slide mass 
completely failed with movements of up to 30 feet along the slope. 

Attached is background information on the San Joaquin Reservoir, describing 
the following issues: 

a. 

b. 

Physical characteristics 

How San Joaquin Reservoir functions within Metropolitan’s 
distribution system 

C. Metropolitan’s historical involvement 

d. History of agreements 

1. Trust Agreement of 1st of July, 1980 

2. First Amendment to Trust Agreement of July 1, 1980, dated 
July 1, 1980 

3. Memorandum of Understanding dated September 19, 1990 

4. Second Amendment to the Trust Agreement of July 1, 1980, 
dated October 1, 1990 

e. Developments since the signing of the 1990 MOU 

f. History of Side slope failures 

cl- Water Quality History 

h. Current situation 

The summary information in this report was extracted from various engineering 
reports, trust and other agreements, advisory committee meeting minutes, and archive files. 
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DETAILED REPORT: 

San Joaquin Reservoir 
Background Information 

a. Physical characteristics 

San Joaquin Reservoir was constructed in 1966 as an open-air reservoir. The 
reservoir is an asphalt-lined basin located in the San Joaquin Hills in Orange County, about 2.5 
miles due south of the University of California at Irvine. It has a surface area of 55 acres, and at 
capacity holds 3,050 acre-feet of treated water. The reservoir spill and floor elevations are 474.5 
and 366 feet, respectively. 

b. How San Joaquin Reservoir functions within Metropolitan’s distribution system 

San Joaquin Reservoir serves approximately 400,000 people in the 
35-mile coastal strip from Huntington Beach to Dana Point. Its primary functions are to provide 
necessary storage to meet peak water demands, to meet demands in excess of the capacity of 
local wells and pumping stations, and to continue critical water service during major facility 
outages due to maintenance requirements and/or catastrophic events. Treated water is 
delivered to the reservoir from Metropolitan’s Robert B. Diemer Filtration Plant, via the East 
Orange County Feeder No. 2. At the influent of the reservoir, chlorine is added to convert the 
disinfectant from chloramines to free chlorine. This is necessary to prevent decay of the 
chloramine residual in the reservoir which would release ammonia and stimulate algae blooms. 
At the reservoir effluent, chlorine is again added to maintain a distribution system residual. 

C. Metropolitan’s historical involvement 

In 1956, Coastal Municipal Water District (CMWD) requested that Metropolitan 
consider providing and maintaining a 12,000 acre foot capacity reservoir to serve the future 
needs of the City of Newport Beach and the Costa Mesa, Irvine, Laguna Beach, and South 
Laguna areas. CMWD was informed that it was not Metropolitan’s policy to provide terminal 
storage for its member agencies. 

In January 1961, the Irvine Ranch Water District (IRWD) was formed by The Irvine 
Company and other interested parties for the purpose of providing financing for: (1) 
participation in the East Orange County Feeder No. 2, and (2) a proposed high-elevation 
reservoir. 

d. History of agreements 

On April 4, 1962, Metropolitan signed an agreement with the Municipal Water 
District of Orange County (MWDOC) and CMWD for the construction, maintenance and 
operation of a reservoir near the terminus of the East Orange County Feeder No. 2. In 
consideration of (a) the grant to Metropolitan of the exclusive use of 300 acre-feet of storage 
capacity of the reservoir and (b) Metropolitan’s use of the reservoir and of the water stored 
therein for regulation, Metropolitan was to operate and maintain the reservoir at its expense. 
Any repair costing less than $25,QOO wf-xs to be funded by Metropolitan. Anything over that 
amount was to be shared by the three agencies. 



. 
. , 

Board of Directors -4- May 2, 1995 

Several additional agreements were signed between 1962 and 1966 regarding 
ownership and operation and maintenance of the reservoir. These agreements were 
collectively called the “Basic Reservoir Agreements”. However, due to various disputes 
between the parties, on or about April 8, 1975, IRWD initiated litigation concerning the reservoir 
and the Basic Reservoir Agreements naming as defendants Mesa Consolidated Water District 
(Mesa), MWDOC, Metropolitan, CMWD, Laguna Beach County Water District (Laguna Beach), 
South Coast Water District (South Coast) and City of Huntington Beach (Huntington Beach). 
Cross-complaints were also filed by various parties and included as defendants, James M. 
Montgomery, Consulting Engineers, Inc., (Montgomery) and Wahler and Associates (Wahler) 
Tri-Cities Municipal Water District was also named as one the defendants but later dropped 
from the litigation. 

The above litigation was settled by a new agreement, effective June 30, 1980, by 
and between IRWD, CMWD, MWDOC, Metropolitan, Huntington Beach, Newport Beach, Mesa, 
Laguna Beach, South Coast, The Irvine Company, Montgomery, and Wahler. The parties 
mutually agreed to rescind and cancel the Basic Reservoir Agreements, and those who were to 
become owners of the reservoir under the “San Joaquin Reservoir Trust Agreement” executed a 
new trust agreement. 

1. Trust Aareement of the 1st of Julv, 1980 

An agreement was made on July 1,198O between IRWD, Metropolitan, 
Huntington Beach, Mesa, Laguna Beach, South Coast, and the Irvine Company whereby the 
capacity in the reservoir was allocated as follows: 

Agency 
Name 

IRWD 

Mesa 

Huntington 
Beach 

Capacity 
Allocation 
(acre-feet) 

1,461 

583 

400 

Percentage 
Ownership 

4 7.90% 

19.11% 

13.11% 

Metropolitan 

Laguna 
Beach 

300 9.84% 

156 5.12% 

TIC 64 2.10% 

South Coast 50 1.64% 

Newport Beach 36 1.18% 

Total 3,050 100.00% 

All parties, excluding Metropolitan, The Irvine Company and Newport Beach, 
made cash contributions for the ownership of the reservoir. Metropolitan’s share was granted 
due to the fact that Metropolitan would be responsible to operate and maintain the reservoir 
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for the benefit of the other participants. The other two agencies had already made their 
payments during reservoir construction. In this Agreement, Metropolitan was also established as 
the trustee of the reservoir. Except for powers reserved by the owners through an advisory 
committee, Metropolitan was given complete authority to decide all matters pertaining to the 
operations, maintenance, repair, replacement, modification or improvement of the reservoir. 

The Trust Agreement established an operating criteria for filling and drawing 
down the reservoir as developed by Montgomery. Metropolitan was to exercise reasonable 
efforts to adhere to the operating criteria unless a variance was approved by the advisory 
committee. 

Metropolitan was to prepare an annual budget for the period July 1 through 
June 30. Upon approval of the budget by the advisory committee, Metropolitan was 
authorized to spend the funds set forth in the budget. Repair and improvement project 
definitions were contained in this Agreement. Repair projects were defined as those necessary 
to continue or restore the operating capabilities and characteristics of the reservoir as detailed 
in the Agreement. Repair projects were subject to the normal budget procedure. Emergency 
repair costs were to be paid from the emergency funds as established in the annual budget. 
Improvement projects were defined as those which would result in enhancement of the 
operating capabilities or characteristics of the reservoir. A unanimous vote of the advisory 
committee was necessary to approve improvement projects costing over 50% of the annual 
budget. 

2. First Amendment to the Trust Agreement of Julv 1, 1980, dated 
July 1, 1980 

In the first amendment, the IRWD bond debt retirement payment percentages 
for the owners were revised to allocate the rights and duties of Newport Beach in a manner 
appropriate to its revised obligations. Metropolitan’s future debt payment percentage 
increased from 10.05% to 10.17%. 

3. Memorandum of Understandina, dated September 19, 1990 

The Local Owners and Metropolitan signed a Memorandum of Understanding 
(MOU) on the 19th of September 1990, primarily to facilitate the construction of the necessary 
water quality improvements (discussed under Water Quality History). In it, all parties agreed to 
a new capital improvement program and new definitions of operating responsibilities and 
rights, and the purchase and sale of capacity. However, the MOU provided that Metropolitan 
or the Local Owners can void the MOU or such agreement as may have superseded the MOU, 
under certain conditions, as detailed below. 

Capital Improvement Work: Metropolitan agreed, subject to full compliance 
with the California Environmental Quality Act (CEQA), to perform the capital improvement work 
at the reservoir as necessary to resolve the identified water quality problems. This work was 
estimated to cost $17 million and primarily included the cost of a floating cover for the reservoir. 

Purchase of Capacity by Metropolitan: On or before July 1, 1991, or at a later 
transfer date (defined later herein) as provided, the Local Owners were to sell to Metropolitan 
and Metropolitan was to purchase from the Local owners, 1,255 acre-feet of capacity rights (in 
addition to the 300 acre-feet already owned by Metropolitan) in the reservoir. The purchase 
price to be paid by Metropolitan was to be $6,640 per acre foot, payable in a single payment 
of $8,333,400 to the Local Owners. 
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Local Owners Contribution to Capital Improvement Work: The Local owners 
were to be collectively responsible for $8333,400 of the cost of the required capital 
improvements. This amount was to be due and payable to Metropolitan on the Transfer Date. 
Each Local Owner could receive a credit against its obligation up to the amount of its share of 
the purchase price payable on that date by Metropolitan. 

Transfer Date: The transfer date was originally fixed as July 1, 199 1. However, this 
date was to be postponed automatically if necessary, until the date when the last of the 
reservoir improvement contracts was awarded. 

Operating Criteria Modifications: (a) Metropolitan’s capacity rights could be 
fully utilized to meet seasonal and regulatory water service needs. (b) Emergency storage rights 
of the respective Local Owners would be modified after the transfer of 1,255 acre-feet to 
Metropolitan, and (c) The Trust Agreement would be modified to change the emergency 
storage elevation from 438 feet to 423 feet. 

Understanding Relative to Operation: As required by the Trust Agreement, 
Metropolitan was to operate the reservoir continuously with the drawdown criteria established 
in the report prepared by Montgomery in 1977. 

Other Conditions: Metropolitan has the right to void the 1990 MOU if it can not 
go forward with the capital improvement project for any reason or if the estimated cost 
exceeds the 17 million dollar estimate sufficiently to render the project economically 
unjustifiable to Metropolitan. The obligation to construct the capital improvements, and the 
ownership transfer were to take effect upon Metropolitan’s award of the last contract for the 
improvement. 

Proposed Capacity Ownership after Capital Improvements of San Joaquin Reservoir 

Agency Capacity Capacity 
Name Ownership Ownership & Percentage 

prior to 1991 after 1991 
(acre-feet) (acre-feet) 

IRWD 1,411 666 2 1.84% 

Mesa 583 276 9.05% 

Huntington 400 400 13.11% 
Beach 

Metropolitan 300 

Laguna 156 
Beach 

TIC 64 

South Coast 50 

Newport Beach 86 

Total 3,050 

1,555 50.98% 

85 2.79% 

0 0% 

25 .82% 

43 1.41% 

3,050 100.00% 
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4. Second Amendment to the Trust Aareement of Julv 1, 1980, dated 
October 1, 1990 

The 1990 Amendment was made to modify the 1980 Trust Agreement to reflect 
the changes resulting from the transfer of ownership interests and other changes contemplated 
by the 1990 MOU. This amendment goes into effect only on the “Transfer Date” specified by the 
MOU. It is to be voided if the MOU is voided or never goes into effect. 

e. Developments since the signing of the 1990 MOU 

The money and capacity transfers, indicated earlier, that were proposed to 
occur on July 1,1991, have not yet occurred because Metropolitan has not awarded any 
contracts for the necessary work. While the Environmental Impact Report was approved in 
August, 1993, the ongoing design has now been suspended pending repair of the slopes, and a 
possible reconfiguration of the reservoir. The work, now expected to include a liner to help 
stabilize the slopes, is currently estimated to cost $26 million, not including repair of the slope 
failure. As indicated earlier, Metropolitan retains the option to void the 1990 MOU transfer 
obligations. 

f. History of Side slope failures 

Since the completion and initial filling of the San Joaquin Reservoir in August 
1966, failures have developed in the compacted soil lining of the reservoir slopes on three 
separate occasions-l 967, 1972, and 1994/l 995. In 1967 and 1972, the failures were caused by 
adverse seepage conditions which developed during reservoir drawdown. At the time San 
Joaquin Reservoir was designed and constructed, it was realized that there was a possibility of 
lining failures. In areas considered most likely to fail in this manner, a sand underdrain was 
placed between the clay lining and the bedrock, which allowed seepage water to drain out of 
the reservoir, thus preventing the formation of excess water pressures during drawdown. The 
areas stabilized in this manner were limited for reasons of economy, and a decision was made 
that some risk of drawdown failure of the clay lining could be economically tolerated. Figure 1 
shows the approximate areas of historical slope failures. 

Reservoir Linina Slides 

1967 Slides 

Clav Stone Hill: In October 1967, a landslide occurred at the southern end of the 
San Joaquin Reservoir. The slide plane appeared to be at or below the level of the road drain 
around the reservoir. 

1972 Slide 

“C” Canyon: In October 1972, cracks were discovered in “C” Canyon at about 
elevation 444 feet. At the time the cracks were first observed, the reservoir had been drawn 
down to elevation 438 feet. These cracks were believed to be an extension of the earlier 1967 
slide problem into an area which had not been improved by the addition of underdrains. 

West Wall: In November 1972, a 250 feet long crack was observed below the 420 
feet berm on the west wall of the reservoir. At that time, the reservoir was at elevation 407.5 
feet. The crack rapidly widened, and within a few days developed into an extensive slide 
involving several feet of downslope movement of the compacted soil and asphalt lining. 
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The damaged area extended from the 420 feet berm to the reservoir floor, and was about 
470 feet long. Test pits excavated through the upper part of the slide indicated that the failure 
plane closely followed the contact between the compacted clay lining and the underlying 
bedrock surface and did not extend into the rock. Approximately 7000 cubic yards of lining 
moved in that slide. 

Horseshoe Hill: On November 27, 1972, the first evidence of distress in the 
Horseshoe Hill area was noted when a 50 feet long crack appeared at elevation 407 feet, or 
about 6 feet above the reservoir level at that time. On December 3, another crack was noted 
175 feet west of the first crack, and by December 7, the two cracks had joined to form the 
headscarp of what is now known as the Horseshoe Hill Slide. The slide had a length of about 
350 feet. Approximately, 4500 cubic yards of lining material was involved in that slide. 

1995 Slide 

Clav Stone Hill: In February 1994, shortly after the January 17, 1994 Northridge 
Earthquake, cracks were discovered in the San Joaquin Reservoir. These cracks were observed 
along the west facing slope on Clay Stone Hill. Metropolitan retained Law/Crandall to perform 
the geotechnical investigation. The investigation indicated that a shallow slope failure had 
occurred within a larger landslide area that existed before the reservoir construction. The 
report recommended that the failure be stabilized by constructing a buttress fill inside the 
reservoir. This buttress would entirely fill “A” Canyon. The fill material would be obtained from 
the Horseshoe Hill Area, thus reconfiguring the reservoir’s shape. 

Law/Crandall estimated the buttress fill and reservoir re-grading would require 
the movement of approximately 1,200,OOO cubic yards of material. The preliminary cost 
estimate for this work is approximately $7,000,000. Metropolitan’s portion of the expenses would 
be about $700,000. Metropolitan’s Board has already approved $600,000 of this at the January 
1995 Board meeting. Once a final cost estimate is developed by IRWD, Metropolitan will 
request the approval of the balance. The rest of the costs would be split by the Local Owners 
of the reservoir. 

During the rains of January and February 1995, the slide moved approximately 
18 inches. In March 1995, the shallow landslide failed completely, moving about 30 feet along 
the slope. Approximately, 200,000 cubic yards of material were involved in the slide. This 
material will have to be removed and recompacted. The cost for this work is also included in 
the $7,000,000 estimate. 

9. Water Quality History 
San Joaquin Reservoir holds treated drinking-water for residents of coastal 

communities. Water quality problems at the reservoir include: 

Algae growth: Sunlight promotes the growth of algae in open reservoirs. Algae create 
a problem because they can cause unpleasant taste and odor, and they reduce water clarity 
by forming floating particles. 

Foreign matter: Bird droppings, insects and other debris contaminate the water and 
cause undesirable bacterial growth, which on occasion has required removing the reservoir 
From service. 
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Infestations: San Joaquin Reservoir was infested with about 850,000 African clawed 
frogs in 1984. Metropolitan drained the reservoir, removed the frogs, installed frog traps and 
returned the reservoir to service. 

Sludge: In 1993, about 400 tons of sludge were removed from the bottom of the 
reservoir by vacuuming. This work was performed by District Forces to improve water quality in 
the reservoir. 

Disinfection By-Products: Poor microbiological quality of water in the reservoir 
necessitates addition of free chlorine instead of the slower-acting chloramines at the reservoir 
effluent. This results in elevated levels of disinfection by-products, such as trihalomethanes. 
On occasion this has required removing the reservoir from service to prevent downstream 
agencies from exceeding Maximum Contaminant Levels. 

Proposed Reservoir Cover: To meet water quality, operational, and storage objectives, 
Metropolitan proposed to construct a floating cover over the San Joaquin Reservoir. The 
floating cover would seal the reservoir from debris and sunlight, eliminating the need for 
breakpoint chlorination at the reservoir influent. Limited chlorination of reservoir effluent would 
still be required. 

Construction of the Floating Cover was expected to take between 12 to 18 
months, during which the reservoir would be empty. The final Environmental Impact Report 
(EIR) for the installation of the cover was completed in August 1993. 

h. Current situation 

Prior to the slope failure of March 5, 1995, the Hypalon floating cover was being 
designed by Metropolitan and design was approximately 90% complete. Following the failure, 
final design of the cover was placed on hold. 

The Local Owners have decided that any slope repair is to be done by IRWD, 
acting as the lead agency. This includes the development of all necessary environmental 
documentation, design work, issuing of construction documents, awarding of all construction 
contracts and contract administration. The Local Owners are currently investigating 
alternatives to repair the slope. The Local Owners through IRWD have hired Woodward/Clyde 
to investigate these alternatives. A final decision is anticipated in the near future. 

As indicated earlier, your Board has approved $600,000 to cover Metropolitan’s 
share of costs to repair the slope. Several decisions will need to be made in the next few 
months about reconfiguring the reservoir to prevent future occurrences of slope failures. 
The schedule for construction of the cover will depend on these decisions. 
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