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ANNUAL REPORTING 
This annual report summarizes the activities, finances and water monitoring data for the PVWMA during 2005. This report also 
summarizes the ground water supplies and conditions in the Pajaro Valley Basin (i.e., the “State of the Basin Report”), which is 
required per Section 124-506 of the Agency Act.  
 
NOTE: This annual report covers three different and overlapping reporting periods during 2005 based on the three categories 
of information, specifically: 
• Calendar Year- Used to report Agency management activities and highlights. 
• Fiscal Year - (July 1, 2004 to June 30, 2005) used to report financial information. 
• Water Year - (Oct 1, 2004 to Sept 31, 2005) used to report basin conditions (water levels, stream-flow, rainfall, water quality, etc). 

 

HIGHLIGHTS for 2005 
 
Regional Water Planning.  In January the Board of Directors approved initial funding to develop a cooperative 
Integrated Regional Water Management Plan (IRWMP) with the Santa Clara Valley and San Benito County 
Water Districts. A key goal for the Agency is to study regional approaches to help secure an imported water 
supply in addition to the Federal/State surface water supplies currently being pursued. In June a successful 
application was submitted to the State for a $500,000 IRWMP grant. The grant falls under State Proposition 50, 
which was approved by voters in 2002.     
 
Data Management. In February, the Agency implemented a new Geographic Information System (GIS), which 
consolidated a number of existing data management programs. This single streamlined program allows staff to 
quickly generate maps, cross-reference data, compare and analyze a wide range of data “layers.” Typical layers 
include: well location, well depths, water quality, pumping data, infrastructure, easements, owner/parcel data, 
elevations, all surface water bodies, roads, landuse, zoning and crop type among many others.  
 
Water Conservation. Soquel Creek Water District and the Agency were awarded a grant from the Federal 
Bureau of Reclamation to pay for an irrigation demonstration project using automatic irrigation controllers.  The 
controllers adjust the irrigation system based on real-time weather conditions updated via internet or satellite. The 
controllers typically save 20% or more of outdoor water use.  The controllers will be targeted for larger-scale 
commercial and residential uses (home-owner associations, schools and parks). In May and September, the 
Agency continued ongoing collaboration with local water districts and the City of Watsonville for Water 
Awareness Month and educational displays at the Santa Cruz County Fair. Agricultural conservation efforts 
included promoting mobile labs, demonstration projects and outreach to the agricultural community. 
 
Litigation.  A range of lawsuits challenging the legality of the Agency’s augmentation fees were briefed and/or 
were “stayed” pending the outcome of the Agency’s “Validation Action.” The Validation Action was a suit filed 
by the Agency against “All Interested Parties” to consolidate the various cases under one action.  The suit was 
filed in July 2003, heard at trial in February 2004 and decided in favor of the Agency in May 2004.  The case was 
appealed, and efforts in 2005 focused on developing written materials to support/refute the appeal. By November 
all written materials had been submitted, and the parties awaited oral arguments scheduled for early 2006. 
 
Agency Management and Directorship. At the end of September the Agency’s General Manager, Charlie 
McNiesh, left the Agency to begin a new job as the General Manager for Scott’s Valley Water District. Also in 
September, Director Dave Kegebien, appointed by Monterey County, was sworn in to replace outgoing Director 
Anthony Gallino.   
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BASIN MANAGEMENT ACTIVITIES for 2005 
The PVWMA’s enabling act requires the Agency to report annually on basin management activities and whether any
pumping restrictions were imposed during the year. A comprehensive State of the Basin report is prepared by Agency staff each
year and is available at the Agency office. The Agency has the authority to manage and restrict the use of groundwater within the
basin and impose fees for management.  The Agency does not directly regulate the day-to-day operations of local water systems. 

Pumping Restrictions. No pumping restrictions were imposed by the PVWMA during 2005.   
 
Continued Implementation of Basin Management Plan.  Overall, the 2002 Revised Basin Management Plan (BMP) 
remained the guiding document for the Agency’s activities and programs during 2005.  A key focus was on planning, 
permitting and funding two key capital projects; specifically the Watsonville Area Water Recycling Project and the 
Monterey County portions of the Coastal Distribution System. The Agency also pursued additional supplies of imported 
water following the cessation of negotiations for the Broadview water supply in late 2004. 
 
2005 Construction Program Approved.  In May, the Board approved the 2005 Construction Program and adopted 
Addendum 2 to the Basin Management Plan.  These actions allowed the connection of the existing distribution system in the 
Beach Road area to the City of Watsonville’s water system as well as the construction of additional turnouts to serve parcels 
near the distribution system. The objectives of this construction program were to: (a) provide additional supply to farmers in 
this service area who are currently experiencing seawater intrusion impacts, (b) continue to shift the overall basin pumping 
stresses further inland, (c) show continuing construction progress for grant funding purposes, and (d) minimize additional 
capital outlays while litigation over the augmentation charge remains unresolved. 
 
BMP Project Grant Funding Accepted. In May the Agency’s Board accepted a $23 Million State Proposition 13 
grant and a $5M low-interest loan to continue implementation of the BMP. The funds are targeted for the 
Watsonville Water Recycling Project and expansion of pipelines for the Coastal Distribution System. 
 
BMP Project Permits Approved. The Santa Cruz County Planning Commission and the Monterey County Planning 
Commission each approved Coastal Development Permits (CDP) for the CDS Pipeline and River Crossing in October 2004 
and February 2005, respectively. The Agency continued to pursue the CDP permits for the Recycled Water Facility with 
Santa Cruz County. Initial approval was granted by the Planning Commission and the Board of Supervisors in October and 
November, respectively.  Final approval was pending Coastal Commission hearing in spring of 2006.  
 
Basin Groundwater Model Update Begun.  In September the Agency entered into a contract with the US Geological 
Survey (USGS) to update the Agency’s basin groundwater model. The previous model was developed in 1998. By using a 
combination of detailed pumping data, more complete GIS information and better computer coding, the new model will be a 
powerful new tool to enhance management of the basin and predict how projects, pumping patterns and droughts will 
influence groundwater levels and seawater intrusion.  The complex, three-year effort should end in September 2008. The 
total cost was budgeted at $749,000 with the Agency’s share at $459,000 and the balance paid by Federal Matching Grants.  
A Technical Advisory Committee was (re)established to help guide the process, and the TAC’s first public meeting was 
held in November. 
 
Harkins Slough Project Operations Continued.  The project completed its second full 
year of operation, and diverted the maximum permitted amount (800 AF) into the 
percolation basin near Dairy Road. Two supplemental wells located south of Beach road, 
are also connected to the distribution system along Beach Road to augment water 
provided by the Agency’s 10 recovery wells surrounding the percolation basin. Agency 
staff collected monitoring data and prepared the required monitoring reports in support of 
a 2006 request to increase the annual diversion amount from 800 AFY to 2,000 AFY. 

 

 
Basin Metering Program Continued. Agency staff continued to inspect, test and repair meters on over 800 wells 
throughout the basin.  Together with quarterly meter readings, the detailed pumping data provided an accurate accounting of 
the actual water usage in the basin, which will be relied upon during development of the new groundwater model. 
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Basin Setting 
Agency Boundaries and Groundwater Basin --- The PVWMA’s jurisdiction covers about 70,000 acres of agricultural, 
rural and urban lands.  About one-half of the total area is irrigated agriculture. Urbanized areas include the City of 
Watsonville and the unincorporated communities of Pajaro, Aromas, Las Lomas, Freedom and Corralitos. The PVWMA 
boundaries were established in 1984 to closely match the groundwater basin defined by the State Department of Water 
Resources in 1980. The northern boundary was based on the boundaries of Soquel Creek and Central water districts. The 
eastern boundary is based on the watershed divide. The southern boundary is based on a combination of local watersheds 
and a general groundwater divide (groundwater north of the divide flows north into the Pajaro basin).  
 
Reliance on Groundwater --- Groundwater is used to meet 90% of the demand in the basin and is the predominant source 
(98%) of water for agriculture for three key reasons: (1) groundwater is reliable and available 365 days a year, (2) 
productive groundwater aquifers lay beneath almost all areas which allows practical access to water at economically 
affordable rates, (3) most surface water sources are not reliable year-round due to both drought cycles and our 
Mediterranean rainfall patterns (wet winter/early spring; dry summer/fall). 

Past estimates of groundwater 
pumping have been based on the 
Integrated Ground Water Surface 
Water Model (IGSM) developed 
in 1998.  The IGSM data 
suggested that groundwater use 
over the last fifty years averaged 
approximately 62,000 acre-feet 
per year (AFY) and that the 
average amount of water pumped 
rose to 70,000 AFY over the past 
ten to fifteen years.  
Approximately 12,000 AFY is 
used for urban demands and the 
remaining 58,000 AFY is used for 
agriculture. However, more recent 
metered pumping data shows that 
water use over the last three years 
ranged from approximately 
52,000 to 54,000 AFY. The 
PVWMA is updating the 
groundwater model and will 
publish the new groundwater 
pumping figures once more data 
becomes available.  

 FIGURE 1. Aquifer recharge from rain and streams mostly occurs in the Forebay
zones (blue) and flows down towards the Valley floor and ocean. The aquifers are
connected to the ocean offshore.  Pumping is concentrated in the Pressure Zone
(tan), however groundwater cannot directly recharge the Pressure Zone due to
clay layers below the river and streams. The (red) areas near the coast show
where seawater intrusion has already occurred. 

Aquifers, Pumping, Overdraft 
and Seawater Intrusion. 
Groundwater conditions within 
the underground aquifers are 
determined by a combination of 
geology and pumping patterns. 

The vast majority of the basin’s groundwater is supplied by the Aromas Red Sands Formation (Aromas aquifer).  This 
geologic formation is recharged from rainfall, stream channels and inland portions of the Pajaro River.  The water percolates 
downward from these higher, inland areas during the winter and spring (see Figure 1 above).  The groundwater then flows 
“downhill” (down-gradient) towards the Valley floor and ocean.  However, a key geologic concern is that the Aromas 
aquifer is exposed to the canyon-wall and floor of Monterey Bay, and therefore is hydrogeologically connected to the ocean. 
Before more intensive groundwater pumping began, the inland groundwater water levels were higher than sea level and so 
the fresh groundwater flowed through the aquifer and forced its way out to the ocean floor. 
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Summary of Basin Conditions for Water Year 2004-05 

 
SUMMARY 
During 2005, the Basin remained in significant overdraft with continuing seawater intrusion and groundwater 
storage depletion. Seawater intrusion continues to replace fresh groundwater near the coast causing a loss of 
effective (fresh water) storage. Groundwater elevations at the coast remain below sea-level all year.    Inland, 
water levels are now only modestly above sea-level level and continue to fall, adding to significant declines over 
the last few decades. During 2005, over half of the groundwater within the basin was below sea-level for the 
entire year and two-thirds of the basin below sea-level during the fall.  Further intrusion is expected until 
groundwater levels near the coast are restored.  These conditions are occurring despite a longer-term (40+ year) 
period of higher than average rainfall. This loss of inland groundwater storage makes the basin vulnerable to the 
next drought cycle, which may result in sudden advancement of the intrusion front and/or the inability of inland 
groundwater levels to recover above sea-level. Declining groundwater quality continues to be a significant issue 
for chlorides, nitrates, TDS and possibly boron. Streams within the basin’s groundwater recharge area (Forebay 
Zone) commonly exceed drinking water standards for these contaminants during the summer and fall months.  
 
RAINFALL AND STREAMFLOW 
The basin’s groundwater supply is dependent on rainfall.  Groundwater levels clearly fluctuate in response to both 
wet/dry seasons as well as longer-term rainfall patterns. Overall, recharge occurs primarily in the Forebay Zone as 
shown on the map on page 4. Direct recharge occurs from percolating rainfall.  Indirect recharge occurs from 
infiltration from beneath local streambeds. Rainfall across the 1,200 square mile inland watershed also impacts 
the basin since some recharge also occurs from the Pajaro River where it enters the Pajaro Valley (San Juan Road 
area).  Here the clay layers are minimal which allows infiltration from the River. 
 
Rainfall also directly affects two local surface water supplies.  The City of Watsonville has Pre-1914 water rights 
to divert streamflows from Corralitos Creek and Browns Creek. The City diverts and treats an average of 1,000 
AFY but has rights for up to 2,400 AFY.  Rainfall also directly affects the Agency’s Harkins Slough Project.  
Since beginning operations in 2002, the Agency has had diversion rights for 800 AFY from the slough at point 
just above where it joins Watsonville Slough. Rainfall amounts impacts both operations since neither project can 
divert water during high flows (just after rains when the turbidity in the water is too high to allow filtration).  

Pajaro River at Chittenden Gap
Mean Annual Discharge
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Figure 3. The average annual flow at Chittenden Gap is
121,400 acre-feet over the 46-year record period.  The flows
at Chittenden are dependent on inland rainfall patterns
across the 1,200 square-mile upper watershed. 

Figure 2. The average annual rainfall in Wastonville is 21.9
inches over the 125-year record period.  The driest period
was from 1940 to 1947. 
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The 2005 Water Year (October 1, 2004 through September 30, 2005), was a wetter than average year in the 
Pajaro Valley.  The City of Watsonville received 24.4 inches of precipitation, greater than the average of 21.9 
inches.  Discharges in the Valley’s most significant streams, the Pajaro River and Corralitos Creek, were also 
above average (see previous page).  The Pajaro River discharge was 20% above average and Corralitos Creek was 
30% above average.  
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Figure 4 - Pumping is not evenly distributed across the basin, but is
concentrated near the coast and along the Pajaro Valley floor (red
areas). Because the aquifers here are also capped by clay layers, the
aquifer does not receive direct recharge which causes groundwater
pumping levels to fall faster here than in other areas of the basin. 

PUMPING PATTERNS AND STRATEGIES 
As briefly discussed on page 5, groundwater 
pumping is not distributed evenly across the 
basin, but is more concentrated near the coast 
and on the valley floor in the Pressure Zone. 
The Pressure Zone (see Figure 1) is an area of 
the aquifer that is “capped” by clay layers, 
which prevents direct recharge from rainfall and 
the river. Here, pumping causes groundwater 
levels to fall faster than would otherwise occur 
from the same amount of pumping outside of 
the Pressure Zone.    
 
A key basin-management strategy is to 
purposely “shift” pumping from wells within 
the seawater intrusion area to wells further 
inland. The amount of pumping in the basin 
remains the same, but pumping farther inland 
has the benefit of reducing the rate of seawater 
intrusion. While a clear improvement over 
pumping at the coast, the situation is not ideal 
since the shifted pumping is still within the 
Pressure Zone and relatively close to the 

awater intrusion front. 

rms along Beach Road in Santa Cruz County.   

 means that an equivalent amount of groundwater was 
ot pumped from coastal wells within the intruded zone.   

odel is being 
completed by the USGS together with PVWMA staff and should provide new analysis by late 2007. 

se
 
In order for coastal pumpers to use less 
groundwater from their own wells, a 
replacement water supply must be delivered 
directly to the farms in the area. The first 
replacement supplies were delivered in late 
2001 after the completion of the Agency’s 
Harkins Slough project. This project included 
connection to two supplemental wells and the 
Accelerated Pipeline. This pipeline serves the 
fa
 
Not only does this allow those farms to remain viable, this
n
 
The Agency is monitoring both the shift in pumping patterns and the rate of seawater intrusion. A new 
groundwater model under development will be able to correlate pumping and intrusion rates.  More importantly, 
the model will be able to analyze a wide-range of pumping scenarios and provide a major new tool to develop 
recommendations for the best locations to pump within the basin.  The update of the groundwater m
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GROUNDWATER LEVELS 
A critical purpose of the monitoring 
program is to track groundwater levels 
throughout the basin. Ground water levels 
below sea level create a landward gradient 
allowing seawater intrusion.  Simply 
keeping inland water levels at sea-level will 
not prevent intrusion since seawater is 
denser than groundwater and can still push 
inland even if water levels are equal. 
   During a typical year, groundwater levels 
are the highest in the spring due a 
combination of rain/stream percolation and 
reduced farm irrigation.  Groundwater is 
removed during the summer and is at its 
lowest during the fall. 
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2005. The majority of the basin’s 
groundwater remained below sea-level all 
year. In April, when water levels were 
highest, 37,100 acres or 52% of the Pajaro 
Valley basin had ground water levels at or 
below sea level, and in September these 
numbers rose to 48,200 acres or 68% of the 
basin was at or below sea level.  Water 
levels in the Valley were up over previous 
years due to extended rainfall events 
through the spring which possibly reduced 
ag irrigation. 
 
Longer-term trends. The amount of 
groundwater in storage also continues to 
decline. Inland water levels have fallen up 
to 100 feet in some locations within the last 
50 years despite higher than average rainfall 
over the same period. Inland water levels 
are now only 10-20 feet above sea-level. 
Agency hydrologists are especially 
concerned that the basin remains 
vulnerable to the next drought cycle. An 
analysis of the 5-year drought, ending in 
1992, shows that the water levels fell 
significantly and did not fully recover. Now 
with even less water in storage, a similar 
drought cycle would cause water levels to 
fall farther below sea-level and the basin 
may not be able to recover because there is 
now inadequate storage from higher inland 
areas to compensate. This could cause rapid 
advancement of the seawater intrusion front 
and leave significantly depressed 
groundwater levels. Long-term rates of 
seawater intrusion range from 130 feet per 
year in the San Andreas Terrace area to 230 
feet per year at the Pajaro River mouth. 
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GROUNDWATER 
QUALITY 
Groundwater Quality -- 
Chlorides. Chloride is a common 
component (anion) of many salts, 
and makes up more than half of 
all salt ions in seawater. It is also 
common in agricultural 
discharges due to leachates from 
the soil and a wide range of 
chemicals. Chlorides (as well and 
nitrates and Total Dissolved 
Solids) are also imported to the 
basin via the Pajaro River. Levels 
of these surface water 
contaminants cycle each year 
starting with low levels in the 
spring, which rise through the 
summer and then peak in the fall. 
Chloride has some of the most 
detrimental impacts to crop 
yields and is also regulated in 
drinking water. Strawberries and 
lettuce yields are impacted by 
chloride levels as low as 500 mg/l, while Brussels sprouts and artichokes are more salt-tolerant. The drinking water standard 
is also 500 mg/l.  Seawater contains about 19,000 mg/l of chlorides and about 35,000 mg/l total salts. Only a 5% mix of 
seawater makes groundwater useable for crops and drinking. The map above does not show many wells high in chlorides 
near the coast since those wells have been destroyed and replaced. Chloride concentrations, highest near the coast and along 
the major waterways, ranged from as high as 20,000 mg/L along the coast to the ambient level of about 11 mg/L inland, (in 
areas not affected by seawater intrusion). 

 
  Groundwater Quality- 

Nitrates. Like most 
predominantly agricultural 
areas, nitrates are another 
cause of declining ground 
water quality. Nitrates in the 
groundwater are the result of 
several processes including: 
leaching of fertilizers from 
beneath farmlands 
(especially in sandy in soil), 
septic systems, animal 
confinement areas and 
contaminated surface 
waters. Nitrate 
concentrations in the 
Basin’s ground water range 
from nearly undetectable to 
300 mg/L. The drinking 
water limit is 45 mg/l.  This 
figure shows the distribution 
of nitrate concentrations 
sampled during the 2005 

ear.  water y
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FINANCIAL INFORMATION – FISCAL YEAR 2004-2005 

 
Like most governmental agencies, the PVWMA’s funds are reported using the “modified accrual basis” of accounting, 
which measures cash and other assets that can readily be converted to cash. This allows a better evaluation of an agency’s 

ear-term financing.  

 receipt of a $3.70 million 
rant. 

id not exceed budgeted 
xpenses. 

oastal Delivery 
ystem pipelines. 

and reserves will decrease significantly as the CDS and Recycling Projects are built in coming years.

n
 
The total net assets exceeded 
liabilities by $20.62 million. Of this 
amount, $6.79 million was the 
amount invested in capital assets 
including related debt. The 
remainder, $13.83 million was 
available to meet the Agency’s 
ongoing obligations to citizens and 
creditors. The change in net assets 
the year is $3.90 million, largely 
due to
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g
 
Revenues in 2005 exceeded 
revenues in 2004 by 14.1% due to 
the increase in the augmentation 
(groundwater pumping) charge 
from $120 to $160 per acre-foot 
effective January 1, 2005. This was 
less than budgeted since actual 
pumpage was less than projected. 
Operating expenses in 2005 
increased 3.1% from the amount in 
2004 but d
e
 
Capital expenses (for project 
construction, operation, 
management and design) were less 
than budgeted due to delays in the 
planned construction of the 
Recycled Water Facility, River 
Crossing Pipeline and Monterey 
portions of the C
S
 
Of the eleven general categories in 
the graphs, the grants, loans and 
construction categories have the 
greatest variability from year to 
year. Variability in the grant and 
loan categories is caused by a range of funding sources (various Federal and/or State agencies) and because they are often 
lump-sum awards.  Grants and loans are used to pay for project design, management and construction. However, because 
the receipt of the grants and loans often precede the year(s) when the project construction costs are actually incurred, the 
Agency temporarily accrues relatively large reserves as was the case during during FYs 2004-05. Expenditures will increase 
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ABOUT US 
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About the PVWMA 
The Agency was established in 1984 by State Charter. The 
Boundaries were based on the groundwater basin as defined by the 
State Department of Water Resources.  The area is 110 square miles 
in size, or about 70,000 acres. 
 
Board of Directors 
The PVWMA is governed by a seven-member Board of Directors who 
must live, and be registered voters, within the Agency boundaries.  
Four of the seven directors are directly elected by voters within their 
Division for overlapping terms of four years each (see map).  The 
remaining three directors are separately appointed by Monterey 
County, Santa Cruz County and the City of Watsonville.  Appointed 
directors serve two-year terms and must derive at least 51% of their 
net income from agriculture.   
 
ELECTED 
Division A-  Ralph Miljanich, Treasurer  
Division B- John Eiskamp  
Division C- Gwen Carroll  
Division D- Mike Dobler   
 
APPOINTED 
Monterey County- Anthony Gallino* 
Santa Cruz County- Frank Capurro, Chair* 
Watsonville- Rosemarie Imazio, Vice-Chair* 
 
Agency Staff 
The PVWMA had a staff of sixteen during 2005. Three new positions were filled: Engineer, Assistant Hydrologist, and Field Technician. In 
September 2005, the General Manager, Charles McNiesh, accepted the General Manager’s position at Scott’s Valley Water District.    

*As of January 2005 

Charles McNiesh, General Manager* 
Mary Bannister, Technical Division Manager Linda Contreras, Administration Division Manager 

Jonathan Lear, Staff Hydrologist Veronica Barboza, Account Clerk 
Nye Marnach, Water Programs Coordinator* Rocio Guerrero, Customer Service Rep. 

Jesus ‘Chuy’ Martinez, Water System Operator Michelle Platero, Secretary 
Fred Miles, Engineer Berta Rodriguez, Administrative Analyst 

Brian Lockwood, Assistant Hydrologist Nancy Trevino, Financial Analyst 
Shinehah Shibata, Meter Program Coordinator  

Leonard Villanueva, Field Technician Dave McCabe, Special Assistant to G.M.* 

PVWMA 
36 Brennan Street 
Watsonville, CA 95076 
(831) 722-9292 
(831) 722-3139 
www.pvwma.dst.ca.us 
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