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What’s Happening at MMWD

• Water Supply – Krishna Kumar, General 
Manager

• Dam Safety – Michael Ban, 
Environmental & Engineering Services 
Division Manager 



Marin Municipal Water District

•Established 1912

•245 employees

•62,000 connections

•Serve 187,000 people

•147 square mile service area

–San Rafael, Mill Valley, 
Fairfax, San Anselmo, Ross, 
Larkspur, Corte Madera, 
Tiburon, Belvedere, 
Sausalito, County

Alpine Lake



Infrastructure

•7 reservoirs

•2 surface water treatment 
plants

–San Geronimo

–Bon Tempe

•900 miles pipe

•1 recycled water plant

•21,000 acres watershed

•Recreation

–130 miles hiking 

–73 miles biking

Bon Tempe Treatment Plant



Water Supply

•Multiple sources provide 
better reliability & operational 
flexibility

•FY 2016-2017

–Provided 23,000 AF for    
domestic use

–Provided 7,400 AF for fish 
habitat (24% of total water 
provided) 

25%

73%

2%
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District Reservoirs

Recycled

Conservation



How Is Our Water Used?

Single 
Family

53%
Multi-Family

13%

Institutional
5%

Business
10%

Irrigation
7%

Recycled
3% Other

9%



Reservoir Storage Development 
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Reservoir Storage Development 
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Storage increased 
27,470 AF or 53%
after ’76-’77 drought



Actions Taken Since 76-77 
Drought

•Built Soulajule (’79), added 10,600 AF of 
storage

•Expanded Kent (‘82), added 16,900 AF of 
storage

•Recycled water program (‘81), save 600 AF/yr

•Aggressive conservation program & 
conservation-oriented rate structure (‘93)

•Increased SCWA supply available to MMWD  by 
10,000 AF



Actions Taken Since 76-77 
Drought cont’d

•SCWA built Lake Sonoma (’84)

•Water supply pool = 245,000 AF

•Current annual consumption = 41,000 AF/yr

•Peak annual consumption = 67,000 AF/yr
(2004)

Conveyance 
challenges remain



MMWD Rainfall Data
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Amount Stored in MMWD 
Reservoirs on March 1
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Amount stored 
in reservoirs is 
83% of normal



Current MMWD Actions

• Optimizing use of imported water 
supply

– MMWD has unique ability to import 
water during shoulder months

• Inter-agency agreement with North 
Marin to backfeed Stafford Lake 
(March 6)

– Utilized in 1988, 1989, 1991, 2009, 2014

• Early start of recycled water system

– Subject to demand



Dam Safety at MMWD

Michael Ban, Environmental & Engineering 
Services Division Manager 



Dam Safety in California

• Division of Safety of 
Dams (DSOD) regulates 
1,250 dams in CA



Dam Safety in California

• Division of Safety of 
Dams (DSOD) regulates 
1,250 dams in CA

• St. Francis Dam 

– Primary water source 
for growing LA area

– Built 1926 near Saugus

– 175 feet high, 38,000 
AF of storage



St Francis Dam
• March 12, 1928

– AM: Mulholland 
inspects leak in west 
abutment

– 11:30 PM water level 
begins to drop 

– Midnight: dam fails 
catastrophically, 
releasing 140-foot 
flood wave 

• 1929 State creates 
Dam Safety Program

Dam failed due to defective foundation



Oroville Dam Spillway Incident

Main Dam

Lake Oroville

Spillway Chute

Emergency Overflow Spillway Weir



Oroville Dam Spillway Incident

• Feb 7, 2017: spillway chute 
fails while releasing 52,000 
cfs, gates closed

• Feb 8-10: chute inspected, 
intermittent flow released

• Feb 10-11: flow at 55,000 cfs

• Feb 11: water flows over 
emergency spillway

• Feb 12: severe erosion, flow 
raised to 100,000 cfs



Oroville Dam Spillway Incident

Lake Oroville

Emergency Overflow Spillway Weir

Photo of erosion taken on 
February 13, 2017



Oroville Dam Spillway Incident

• Feb 12: evacuation orders issued for 
188,000

• Feb 12-16: flow through spillway raised to 
100,000 cfs

• Feb 14: evacuation order changed to 
warning

• March 19: evacuation order lifted

• May 19: gates closed on spillway for 
reconstruction



Independent Report

• No single root cause

• Design did not fit site conditions

– Site issues raised in geology 
reports not addressed

• Chute cracking and high 
underdrain flows declared 
“normal”

• Progressive deterioration of 
concrete and corrosion of steel 
over 50 years



State’s Response to Oroville

• June 2017: Governor orders review of 
93 spillways statewide (reservoirs > 
10,000 AF of storage)

• 3 MMWD spillways impacted

– Kent, Alpine and Soulajule

– State accepted MMWD workplan in 
August 2017

– Evaluation to be completed early summer



AB1270: Dams & Reservoirs

• Approved by Governor on 2/26/18

• Inspect “high” hazard dams yearly, 
“low”  hazard dams every two years

• Annually operate critical outlet 
features 

• Inspection reports to be public 
records



AB1270: Dams & Reservoirs 

• DSOD revise dam safety protocol by 
1/1/2019 in consultation with experts:

– Review original design, construction, geotech, 
hydraulic data and overall dam performance

– Review protocol every 10 years

– Incorporate recommendations of Oroville 
Independent Team Report



MMWD’s Dam Safety Program 



MMWD’s Dams are Safe
• Monitoring

– Instruments track water seepage, dam 
movement, water pressure

– Frequent inspections of each dam by technicians, 
rangers and water quality personnel

• Inspections and maintenance

– On-going maintenance activities & capital 
improvements

– Annual instrumentation report provided to DSOD

• Annual inspections by DSOD



DSOD Annual Inspections

• Spillways examined for vegetation, cracks

• Vegetation management

• Critical appurtenances operating and exercised every six months

• Emergency access is in good condition



DSOD Annual Inspections

• MMWD posts all DSOD 
inspection reports on 
website



Thank you!


