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Presentation 
Overview

• State of the Basin

• Water Supply Facilities 
Overview

• Basin Management 
Planning & Funding

• Next Steps
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Rainfall Accumulation at Watsonville Water Works
by Water Year (beginning Oct. 1)

WY2014
Total rainfall = 9.0 inAverage ≈ 22 inches

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

1
9

4
0

1
9

4
2

1
9

4
4

1
9

4
6

1
9

4
8

1
9

5
0

1
9

5
2

1
9

5
4

1
9

5
6

1
9

5
8

1
9

6
0

1
9

6
2

1
9

6
4

1
9

6
6

1
9

6
8

1
9

7
0

1
9

7
2

1
9

7
4

1
9

7
6

1
9

7
8

1
9

8
0

1
9

8
2

1
9

8
4

1
9

8
6

1
9

8
8

1
9

9
0

1
9

9
2

1
9

9
4

1
9

9
6

1
9

9
8

2
0

0
0

2
0

0
2

2
0

0
4

2
0

0
6

2
0

0
8

2
0

1
0

2
0

1
2

M
ea

n
 A

n
n

u
al

 S
tr

ea
m

fl
o

w
(A

cr
e

-F
ee

t)

Pajaro River Annual Streamflow 
Recorded at Chittenden Gap, Water Years 1940 - 2013

Longterm Mean Annual Streamflow = 117,782 AF
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Pajaro River Streamflow
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Irrigated 
agriculture

37%
Non-

irrigated 
agriculture

3%

Native 
Vegetation 
/ Riparian

43%

Urban 
(Turf)
17%

Estimated Crop Value $900,000 

28,000 Irrigated Acres

Mostly Groundwater
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Production 
Wells
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Water Use and Precipitation Trends
Pajaro Valley 2000 - 2013

Delivered Ag. Irrigation Water Household Water

Pumped Agricultural Water Rainfall

8



Quarterly Agricultural Water Use
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Pajaro Valley Water History

• 1953

– Seawater Intrusion in the Pajaro Valley is 
first documented, Bulletin No. 5, State 
Water Resources Board

• 1984 

– PVWMA formed by California Legislature

• 1993

– First Basin Management Plan & EIR 

– Well Metering Begins

• 2002

– Revised BMP

– Harkins Slough MAR project commences 
operation and a portion of the Coastal 
Distribution System is completed

10



Pajaro Valley Water History (cont.)
• 2009

– Recycled Water Facility and 20 miles 
of conveyance pipeline (CDS) 
completed & operational.

• 2010

– New Hydrologic Model (PVHM)

– Successful Prop. 218 Vote

• 2012

– Community based development of 
Basin Management Plan (BMP) 
Update

• 2014 

– Certified BMP Environmental 
Impact Report

– Adopted Updated Basin 
Management Plan
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Ground water levels do not have to be 
below sea level for "intrusion" to occur

Idealized Concept of “Wedge of Seawater Intrusion” and related upconing from coastal wells.

Initial 
conditions

Modified 
conditions
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Water Levels 2011 - 2014

17



Water Supply Facilities
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Water Supply Facilities to Stop 
Overdraft & Seawater Intrusion

• Harkins Slough Facility
– Managed Aquifer Recharge & 

Recovery
– Stream flow diversion
– 7,000 AF recharged since 2002

• Recycled Water Facility
– 4,000 AFY irrigation season 

capacity
– Drought tolerant supply
– Reduces discharge of secondary 

effluent to marine sanctuary

• Coastal Distribution System
– Over 20 miles of water 

conveyance pipeline

• Blend Supplies
19
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PVWMA has actively leveraged 
Grant Funding

• Almost half of 
constructed project costs 
were funded by grant 
money

• PVWMA projects, which 
focus on water 
conservation and 
optimize use of local 
resources, are 
competitive for federal 
and state funding
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Distribution System Schematic

Recycled Water 
Facility

Avg. TDS ~ 680 mg/L
4,000 AFY

Clear Well

C.o.W.
Potable Blend

Avg. TDS ~ 370 mg/L
2,000 AFY

Distribution 

System
Avg. TDS ~ 615 mg/L

7,150 AFY

Harkins Slough 
Recovery  Wells

Avg. TDS ~ 470 mg/L
250 AFY

PVWMA Blend Wells
Avg. TDS ~ 290 mg/L

1,000 AFY
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Harkins Slough
Managed Aquifer Recharge 

& Recovery Facility
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Water Recycling 
Facility
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Recycled Water Treatment Process
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2013 Water 
Deliveries

Irrigated Acreage:

Approx. 3,000 acres

Over 4,275 acre-feet 
of water delivered.

Crops Grown:

-Strawberries

-Lettuce

-Celery

-Artichokes

-Flowers
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Basin Management Planning

29



Pajaro Valley Hydrologic Model

• Designed to reproduce all 
natural & human components 
of the hydrologic system, and 
related climatic factors

• A hydrologic flow model 
accurate at scales relevant to 
water management decisions

• MODFLOW with Farm Process

• Model build completed - 2010

30



Hydrologic Modeling

Groundwater 
Inflows & 
Outflows
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Basin Geology:
Profile View

Six Model Layers:

•Alluvium
•Alluvial Confining Unit
•Upper Aromas
•Aromas Confining Unit
•Lower Aromas
•Purisima Hanson et al. (in prep.)
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Future simulation shows reduced 
seawater intrusion
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Basin Management Plan Update

In 2010 the PVWMA Board established 

an Ad Hoc Basin Management Plan 

Committee to…

“investigate all practical projects and programs 

that contribute to the efficient and economical 

management of existing and supplemental 

water supplies” and “serve as an advisory 

committee to the PVWMA Board so that Board 

decisions are fully informed and affected and 

guided by the community’s interests”.
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Ad Hoc BMP Committee Members
Committee Member Member Type Representative Entity
Dave Cavanaugh (Chair) Appointed Pajaro Valley Water Management Agency

Kirk Schmidt (Vice Chair) Appointed Agricultural

Rosemarie Imazio Appointed Pajaro Valley Water Management Agency

Rich Persoff Appointed Pajaro Valley Water Management Agency

John Ricker Appointed County of Santa Cruz

Ryan Kelly Appointed County of Monterey

Steve Palmisano Appointed City of Watsonville

Harry Wiggins Appointed Pajaro Sunny Mesa Community Services District

John E. Eiskamp Appointed Santa Cruz County Farm Bureau

Dave Kegebein Appointed Monterey County Farm Bureau

John Martinelli Appointed Landowner Group

Chuck Allen Appointed Community Dialogue Effort

Vicki Morris Appointed Aromas Water District

Ron Duncan Appointed At Large

Thomas Karn Applicant Rural Residential

Bob Culbertson Applicant Environmental

Amy Newell Applicant At Large

Skip Fehr Applicant Mutual Water Agency

Stuart Kitayama Appointed Agricultural

Frank Capurro Appointed Agricultural

Tom Rider Appointed Agricultural
35



BMP Update Objectives
• Prevent seawater intrusion, long-term groundwater 

overdraft, land subsidence, and water quality 
degradation; 

• Manage existing and supplemental water supplies 
to control overdraft and to provide for present and 
future water needs; 

• Create a reliable, long-term water supply, which has 
been identified as an important cornerstone of the 
long-term economic vitality of the Pajaro Valley; 

• Develop water conservation programs; and 

• Recommend a program that is cost effective and 
environmentally sound. 36



Basin Management Plan Update 
contains three primary components

5,000 AFY

3,000 AFY

4,100 AFY

Conservation

Optimize the use 

of existing water 

supplies

Develop new 

water supplies
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Summary of projects in terms of capital and 
operating costs

Notes:

*   Cost does not include 3-5 year program cost of approximately $250,000 to $300,000 annually.

**  Proposed to be included in Phase 2

Yield, 
afy Capital Cost

Annualized 
Capital & 

O&M

Annualized 
Costs/Yield 

$/af

D-7 Conservation 5,000 $1,000,000* $200* 

D-6 Increased recycled water demand 1,250

S-22 Harkins Slough Recharge Project Upgrades 1,000 $1,000,000 $100,000 $100 

R-6 Increased Recycled Water Storage 750 $6,200,000 $500,000 $700 

S-2
Watsonville Slough and North Dunes 
Recharge Basin 1,200 $11,200,000 $1,000,000 $800 

S-3 College Lake with Inland Pipeline to CDS 2,400 $28,500,000 $2,400,000 $1,000 

S-1 Murphy Crossing with Recharge Basins ** 500 $8,100,000 $600,000 $1,300 
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Conservation is a key component 
for solving the basin’s problems

• Makes up 5,000 AFY of the 12,000 AFY 
solution

• Lowest Cost Alternative

• Potential to avoid expensive capital 
projects

• Improves water quality by reducing 
return flow

• Attains Ag Order objectives
– Reduce nutrient loading 

– Reduce/eliminate surface irrigation runoff

– Meet water quality objectives
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Water Conservation 
Toolkits

• Agricultural Irrigation Water Use
• Basic Steps in an Ag Water Use 

Audit
• Water Use Efficiency Strategies 

and Practices
– Measurement of On-Farm Water 

Use
– Soil Moisture Monitoring
– Laser Leveling
– Drip Irrigation
– Tailwater Reuse
– And More…
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Production and Precipitation Trends
Pajaro Valley 2008 & 2013

Delivered Ag. Irrigation Water Pumped Agricultural Water Rainfall

2008

Ag. Water Use 

~ 51,990 AF 
Pumped & 
Delivered

Rainfall:
16.3 inches

2013

Ag. Water Use 

~ 51,890 AF 
Pumped & 
Delivered

Rainfall:
3.5 inches
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Rate Setting Overview
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Ad Hoc Funding Committee Members
Committee Member Representative Entity

Dave Cavanaugh (Chair) Pajaro Valley Water Management Agency

Amy Newell Pajaro Valley Water Management Agency

Paul Faurot Pajaro Valley Water Management Agency

Kirk Schmidt (Co-Chair) Santa Cruz County Farm Bureau

Skip Fehr Water Mutual

Frank Capurro Coastal Landowner

John E. Eiskamp Inland Water User

Stuart Kitayama Coastal Water User

Dick Piexoto Inland Land Owner

Tom Karn Rural Resident

Stephen Rider Industrial Water User

Chuck Allen At-Large

Steve Palmisano City of Watsonville

John Martinelli Landowner Group

Bill Lipe Monterey County Farm Bureau 43



2015 Rate Setting Process is being 
performed in two phases

Phase II:  Rate Calculation & Implementation

Calculation of rate structure to support 
ongoing and forecasted expenditures

Phase I: Rate Setting Methodology & Development

Evaluation of available cost recovery mechanisms
(i.e., Uniform Rates, Tiered Rates, Assessments)
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Phase II Cost of Service & Rate Calculation 
analysis is performed in three key steps

STEP 1 STEP 2 STEP 3

Policy Review

Budget 
Categories

• Administration

• Operations

• Harkins Slough  

• CDS

• Suppl. Wells 

• Recycled Water

• Metering

• Basin Mgmt. Plan

• Capital

• Debt Service 

• R&R Reserves

Rate Structure 
Design

Functional 
Categories

• Augmentation Charge

• Inside DWZ

• Delivered Water 
(DWS)

• Rural Residential

• Outside DWZ
- Metered
- Unmetered

• Inside DWZ

• Met.+ Zone Fee

• Delivered Water

•Rural Residential

Cost of Service Analysis

• Operations and 
Maintenance

• Capital

Revenue 
Requirements

• Reserve Policies

• Debt Funding

• Sunset Analysis

45



AHFC Final Recommendations

1. Utilize Rate Smoothing 

2. Increase Allocation to Delivered Water Zone

3. Utilize Debt/Grants to fund tanks

4. Maintain use of Baseline (5-yr Average) 
Demands

46
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2014: A Big Year for Water

• Drought Deepens

• “Groundwater 
Sustainability Act” 
– Historic groundwater 

legislation

– Metered Production

– Fees for Groundwater 
Production

• Proposition 1: “Water 
Quality, Supply and 
Infrastructure 
Improvement Act of 2014”
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Next Step: Early Out Projects
Construct Grant Funded 
Projects, Implement 
Programs
• Storage Tanks at the Recycled 

Water Facility
• Supplemental Wells Blending 

Enhancement
• Additional Distribution 

Pipeline
• City of Watsonville Surface 

Water Facility Upgrade
• Augmented Conservation / 

Drought Response Program
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For More Information…
By phone: 831-722-9292

By email: info@pvwater.org

Or visit our website: pvwater.org
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