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1.0 Background 

A variety of factors, including upstream water projects and decades of agricultural runoff laden 

with silts and environmentally harmful pesticides and herbicides, have significantly degraded 

the water quality in the Lower San Joaquin River and local tributaries.  The San Joaquin River is 

an impaired water body with high levels of salt, boron, Organophosphorus Pesticide (OP) and 

low levels of dissolved oxygen (DO).   There are many interest groups and governmental and 

local agencies dealing with this challenging issue, including the Central Valley Regional Water 

Quality Control Board who continues its efforts to meet the goals of the Clean Water Act and 

reduce discharges of harmful constituents into the San Joaquin River.    

 

Farming and other agricultural activities are the core of the economy in the Lower San Joaquin 

Watershed.  It is important that local agencies, landowners, farmers and regulators work 

together in a collaborative and proactive manner to find feasible and effective solutions.   

Recently, the Regional Water Quality Control Board has begun to enforce new state regulations, 

requiring landowners to meet standards pertaining to the quality of agricultural discharges and 

storm water runoff.  Landowners are receiving increasing pressure to reduce and/or improve 

the quality of the drainage leaving their land.   

 

Best Management Practices (BMPs) using wetlands (treatment BMPs) have shown to be an 

effective means to improve the water quality of agricultural runoff and provide wildlife habitat 

as a secondary benefit.  Local agencies and landowners are setting aside land to serve as a 

treatment basin for drainage water.  Agricultural tailwater is intercepted, treated in these 

basins, and released at a much improved quality.   The basins are designed to slow the flow rate 

to the extent that silt and other harmful constituents settle out of the water.  Often water is then 

directed through a restored wetland.  The wetland not only continues to physically filter out 

sediment with its dense vegetation, but also removes constituents through biogeochemical 

interactions with the vegetation and underlying soil. 
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2.0 Participants 

This report is a small component of a larger scale effort funded by a $269,000 CALFED Drinking 

Water Program grant for the Orestimba Creek Watershed.  The effort is designed to assist 

growers and the local watershed coalition in meeting the new state water quality standards.  

The scope of work includes the study of economics, farm practices, and existing BMPs in the 

watershed in addition to establishing a grower outreach to promote treatment BMPs.    

 

The project is administered by the Coalition for Urban/Rural Environmental Stewardship 

(CURES) in cooperation with the Westside San Joaquin River Watershed Coalition, the 

California Water Institute at California State University, Fresno, Ducks Unlimited, Inc., Natural 

Resources Conservation Service (NRCS), Central California Irrigation District, and Del Puerto 

Water District.  Ducks Unlimited, Inc. was the lead in the development of this specific 

document. 
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3.0 Purpose and Format 

The purpose of this document is to provide an informative resource to landowners that are 

interested in pursuing a treatment BMP.  Specifically, the following information is provided: 

§ Section 4.0 – Guidelines to developing a treatment BMP 

§ Section 5.0 - Funding options.  Further details are provided in Appendix A. 

§ Section 6.0 – Three case studies of existing treatment BMP projects. 

The case studies in Section 6.0 include a general description of the existing project and 

restoration, operations and maintenance, advice from the landowner/lead agency, and site 

specific challenges associated with each project.   
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4.0 Guidelines to Developing a Treatment BMP 

Although project sites are often different, there are elements common to the development of 

treatment BMPs.  Following a framework of guidelines that contain a series of developmental 

steps and essential questions landowners should be aware of that will help ensure the success of 

a project.  These guidelines are listed below.   

 

Have a vision of what the project will look like when completed.  Although there may be site 

constraints or other limitations that do not make the ideal plan possible, it is important to 

establish the main objectives of the project before the project begins.   It is recommended that 

the landowner revisit these objectives during the planning and design phase to ensure these 

objectives are being met.        

 

Explore funding options.   There are a large number of financial assistance programs tailored to 

assist private landowners who desire to implement a restoration project.  Section 5.0 lists many 

of these programs and further details are provided in Appendix A.   Questions the landowner 

should think about during this phase are:  What programs am I eligible for?  How involved do I 

want to be with the planning, design, and construction?  Do I want to design the project or let 

someone else design it for me?  How much of my own money can I invest not only for the 

restoration, but for management following construction?  What are the requirements of the 

funding source?  How long of a period do I want to enter into an agreement?   

 

Enter agreement. If seeking funding and/or technical assistance, it will be necessary to enter an 

agreement with the Program administrator.  It is recommended that the landowner thoroughly 

review the agreement, ask any questions that need clarification, and understand the terms and 

conditions before signing the agreement.   

 

Planning and Design.  Landowners have the option of independently completing the design and 

restoration on their own or having an external entity do the design and/or construction.  If an 

external firm is completing the design and/or construction, it is recommended that the 

landowner work closely with the firm to ensure that the original objectives are met. If site 
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constraints limit these objectives (ie: the soils are too sandy to retain permanent ponds that the 

landowner would like), landowners should work with the firm in exploring other feasible 

alternatives that are within the terms and conditions of any signed agreements.   

 

There are key items that the final design should take into account.  If the landowner has hired a 

firm, it is recommended that the landowner discuss these items with the firm’s designer to 

ensure a common understanding of objectives and any site constraints.  These items are listed 

below.   

 

§ Water Source.  Generally tailwater is the main water source for BMPs, however, it is 

important to assess whether this will supply enough water.   Is there enough tailwater to 

keep an area flooded at desired times? If not, is there an alternative source such as 

groundwater source?  Can the landowner afford pumping groundwater?     

 

§ Topographic survey.  It is recommended that the property be surveyed prior to final 

design to locate the high and low areas.  This will be of great assistance to the designer 

in determining the layout of the water conveyance system and the magnitude of 

excavation/fill needed to construct a system that will properly flood and drain.   The 

amount of excavation and fill is also important in estimating construction costs. 

 

§ Drainage.  Due to the onset of the West Nile Virus, it is important to ensure that the 

property will fill and drain effectively, minimizing mosquito breeding habitat. 

 

§ Flooding history.  Flooding from the San Joaquin River and other tributaries is relatively 

common in many areas throughout Stanislaus County.   If the project area often 

experiences flooding, additional erosion protection and stabilization efforts may be 

necessary.  This will reduce the potential of the project’s infrastructure from being 

damaged in a future flood.   
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§ Soil.  Soil characteristics can significantly impact the design and construction of a project.  

For instance, sandy soils often do not provide an adequate seal to maintain ponded 

water.  This may influence the location of ponds or require the transport of soils with a 

higher silt/clay content to provide a seal.  Another common problem is the lack of 

suitable on-site material needed for levee construction.  The designer should consult 

with the landowner to discuss the type of soils on the property and determine whether 

design/construction changes need to be made.  A collection of soil samples may also be 

necessary to further characterize the soils.  

 

§ Management. Generally it is most beneficial to design a project that will require a 

minimum amount of maintenance.  The landowner and designer should discuss the 

level of management necessary to effectively maintain the property.  If the landowner is 

to be responsible for management, it is recommended that the landowner understands 

the level of effort needed for effective management and has the financial resources 

before committing to the final design.  

 

Environmental Review: The National Environmental Protection Act (NEPA) and the California 

Environmental Quality Act (CEQA) require an environmental review for projects receiving 

federal and/or state funding.  The purpose of this review is to identify any adverse social, 

economic, or environmental affects of a project, and whether these affects are significant.  If 

there are significant adverse impacts, mitigation options must be explored and enforced to 

provide compensation.  Permits may also be required to meet state and federal environmental 

compliance.      

 

The amount of detail necessary in an environmental review depends on the level of expected 

impact.  Environmental reviews should be done in conjunction with the design to ensure that 

the project is environmentally feasible.  Design adjustments may be necessary to ensure 

compliance (ie: relocation of a pond to avoid impacting cultural resources).  Mitigation or 

avoidance measures may also need to be enforced to compensate/avoid adverse impacts.  One 

common avoidance measure in the Central Valley is timing construction periods to avoid the 
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potential of harming the endangered Giant Garter Snake.   Measures such as this may influence 

the timing/methods of construction.  

 

It is recommended that a landowner consult with a NEPA/CEQA expert in conducting an 

environmental review.  The expert will assess the proposed project, determine the level of 

review necessary to meet compliance, and identify what specific steps need to be taken.  If the 

landowner is receiving funding from a Federal or State assistance program, generally the lead 

agency of the Program will complete the environmental review.  This may entail inventories of 

special status species and cultural resources in addition to consultation with the U.S. Fish and 

Wildlife Service, California Department of Fish and Game (CDF&G), and National Oceanic 

Atmospheric Administration (NOAA) Fisheries.   

 

Construction:  A project that is correctly constructed in accordance to design plans and 

specifications can greatly reduce the potential of problems in the future.  It is recommended that 

the designer provide the contractor with a set of design plans giving the layout and key 

elevations of the water systems (water control structure elevations, grade of swales and ditches, 

levee tops, etc) and a set of specifications.  The specifications should include criteria the 

contractor must meet to ensure sound construction (ie: levee compaction, compaction around 

water control structures, stripping of vegetation on the footprint of new levees to ensure an 

adequate foundation, etc).  It is recommended that routine construction inspections be 

conducted to ensure that the contractor is constructing the project to specifications and design 

plans. 

 

Operations and Maintenance:  All projects require a certain level of management.  This often 

includes water management, vegetation control, removal of silt, and infrastructure maintenance 

(ie: levees and roads).   As discussed earlier, if the landowner is responsible for the operations 

and maintenance, they should have a good understanding of the effort and financial investment 

involved prior to committing to the restoration. 
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Enjoy the Restored Property:  Developing a treatment BMP can personally be a rewarding 

experience.  The landowner is not only helping to address a regional water quality problem, but 

also receives the benefit of enjoying the habitat and wildlife on his/her property.  As discussed 

in the following section, financial and technical assistance programs available to the private 

landowner can allot for undeveloped recreational use.   
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5.0 Programs and Technical Assistance 

There are a variety of programs that offer financial and technical assistance for habitat 

restoration.  These programs award state or federal funding to selected projects that meet the 

objectives of the program.  Projects are selected from a competitive pool of qualified 

applications.  Selection is often based on the level of environmental benefit the project will 

provide and other program specific criteria. 

 

In addition to programs, there are a variety of non-profit organizations (i.e.: Ducks Unlimited, 

Inc.) and government agencies that can serve as an intermediary between the landowner(s) and 

funding programs.  These organizations can be of particular help when applying for programs 

that have a complex application process and generally seek projects with a large pool of 

participants (i.e.: multiple landowners in ecologically significant areas).  Also some programs 

do not work directly with the landowner, but rather operate through an intermediary, that is 

responsible for the logistics and final compensation to the landowner.  The Wildlife 

Conservation Board (WCB) Programs, North American Wetland Conservation Act (NAWCA), 

and the Central Valley Project Improvement Act’s (CVPIA) Habitat Restoration Program are 

examples of these types of programs.     

 

Nevertheless, there are a variety of programs designed for the direct participation of 

landowners.   These programs are more conducive for the individual landowner that would like 

to directly apply for assistance without an intermediary entity.  Table 1 summarizes these 

programs and provides general contact information.   Appendix A provides a more detailed 

description of the programs.   

 

Additional information may also be sought through the posted websites or contacts given in 

Table 1.  Applications for the Farm Bill Programs are accepted on a continuous basis and may 

be downloaded online.   The local administrative office for these programs, the NRCS, can be 

located at http://offices.usda.gov/scripts/ndCGI.exe/oip_public/USA_map.  The local NRCS 

service station in Stanislaus County is in Modesto at 209-491-9320.
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Table 1: Recommended Restoration Programs for the Landowner  

Program and 
Administrator 

 

Objective Eligibility Assistance Duration of 
Agreement 

Contacts Websites 

Emergency 
Water Program 
(EWP) 
 
Farm Bill 
Program - NRCS 
 

Reduce hazards associated 
with flooding and to 
secondarily improve water 
quality and provide wildlife 
habitat, groundwater recharge, 
and open space. 

Floodplain lands 
impaired within 
the past year or 
historically 
experience 
flooding. 

Landowner 
sells NRCS a 
permanent 
conservation 
easement. 

Permanent Local  NRCS 
Service Center  
Local 
Conservation 
District 

www.nrcs.usda.gov/progra
ms/ewp/floodplain_ewp.ht
ml 
 
Applications: 
http://forms.sc.egov.usda.g
ov/eforms/mainservlet  

Environmental 
Quality 
Incentives 
Program (EQIP) 
 
Farm Bill 
Program - NRCS 
 

Provide assistance to farmers 
and ranchers who incorporate 
best management practices 
that provide significant 
environmental benefits. 

Cropland, 
rangeland, 
grassland, 
pastureland, 
private non-
industrial forest 
land. 

Up to 75% cost 
share and  
incentive 
payments. 

1-10 years Local  NRCS 
Service Center  
Local 
Conservation 
District 

www.ca.nrcs.usda.gov/prog
rams/eqip/2004/statepriori
ties2004.html 
ftp://ftp-
fc.sc.egov.usda.gov/CA/pr
ograms/EQIP/2004/CA_E
QIP_GSWC_ProgDesc_Fy04
.pdf 
 
Applications: 
http://forms.sc.egov.usda.g
ov/eforms/mainservlet   

Wildlife Habitat 
Incentives 
Program (WHIP) 
 
Farm Bill 
Program - NRCS 
 

Develop and improve wildlife 
habitat on eligible lands. 

Private lands 
Tribal land 
Government 
land on a limited 
basis. 

Technical 
assistance and 
up to 75% cost-
share 
assistance. 

1 to 15 years 
Average 
agreement is 
for 5 – 10 years 

Local  NRCS 
Service Center  
Local 
Conservation 
District 

www.nrcs.usda.gov/progra
ms/whip/ 
 
Applications: 
http://forms.sc.egov.usda.g
ov/eforms/mainservlet 
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Table 1 cont… Recommended Restoration Programs for the Landowner 

Program and 
Administrator 

Objective Eligibility Assistance Duration of 
Agreement 

Contacts Websites 

Wetlands Reserve 
Program (WRP) 
 
Farm Bill 
Program - NRCS 
 

Provide incentives to retire 
marginal agricultural lands to 
restore, protect, and enhance 
wildlife habitat. 

Private land must 
be restorable and 
suitable for 
wetland habitat 
or enhances 
nearby wetland 
habitat.   

Up to 100% for 
permanent 
easements and 
up to 75% for 
30-year 
easements and 
Cost-Share 
Agreements. 

Options range 
from 
permanent to 
30 year 
easements or 
minimum of a 
10 year 
Restoration 
Cost-Share 
Agreement 

Local  NRCS 
Service Center  
Local 
Conservation 
District 

www.nrcs.usda.gov/programs/
wrp/ 
 
Applications: 
http://forms.sc.egov.usda.gov/
eforms/mainservlet   
 
 

Landowner 
Incentive 
Program (LIP) 
 
CDF&G program 
U.S. Fish and 
wildlife – funding 
program 
Ducks Unlimited 
– coordinator 

Reverse the decline of special 
status species in the Central 
Valley through the 
enhancement and 
management of riparian, 
wetland, and native grassland 
habitats. 

Private lands. Payments 
ranging from 
$25/acre to 
$50/acre to 
landowners 
that implement 
habitat 
management 
plans that 
benefit special 
status species. 

Ranges from 3 
to 10 years 
pending on the 
type of habitat 

Luke Naylor 
Landowner 
Incentive 
Program 
Coordinator 
Ducks 
Unlimited, Inc 
916-852-2000 

http://www.dfg.ca.gov/lands/l
ip/ 
 
Applications: 
http://www.dfg.ca.gov/lands/l
ip/lipinfo.pdf 
 

Partners for Fish 
and Wildlife 
Program 
 
U.S. Fish and 
Wildlife 

Provide assistance to restore 
fish and wildlife habitat.  
Restored habitats include 
native upland, wetland, 
riparian, in-stream habitat 
pending on the site conditions 
and original natural state of 
the land. 

Private or tribal 
lands 
Government 
agencies 
interested in 
restoration on 
private lands, 
tribes, private 
firms, etc. 

Average of 
50% cost share, 
but percentage 
is flexible. 

Average of 10 
years 

Local U.S. Fish 
and Wildlife 
Field Office 

http://partners.fws.gov/ 
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6.0 Case Studies of Treatment BMPs 

This section provides information on three existing treatment BMP sites in west 

Stanislaus County.  Figure 1 shows the location of these sites in the Orestimba Creek 

Watershed.  Each case study gives a general description of the existing project and 

restoration that took place, operations and maintenance, advice from the 

landowner/lead agency, and site specific challenges. 

 

These three sites were selected because they have proven to be effective in treating 

agricultural runoff yet their basic features are uniquely different from each other.  The 

case studies provide insight into different development approaches and identify a 

variety of site conditions that may be encountered.  Basic characteristics for each case 

study are summarized below. 

 

§ Wingsetter Wetland Ranch (Section 6.1) has been in operation for 10 years.  The 

landowner, Mickey Saso, has received financial assistance, but has done the 

majority of the design, construction management, and maintenance on his own. 

 

§ Cox Ranch (Section 6.2) has been in operation for the last half of an irrigation 

season.  The landowner, John Cox, received both technical and financial 

assistance.  He hired a firm to design and manage the construction.  An 

agricultural consultant manages the property. 

 

§ Marshall Road Drain (Section 6.3) has been in operation for nearly two irrigation 

seasons.  A variety of water agencies were involved in developing and funding 

the project.  Patterson Irrigation District (PID) is responsible for the operations 

and maintenance.   

 

6.1 Wingsetter Wetland Ranch 

The Wingsetter Wetland Ranch used to be part of a 2,000 acre row crop farm operation 

adjacent to the San Joaquin River.   A portion of the Ranch was farmed and the 

remaining acreage left fallow for occasional grazing, supporting a riparian habitat of 
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Valley Oak, willow trees, and scrub brush.  Mickey Saso purchased the Ranch from 

Manual Gonsalves as a place for recreation with the condition that Saso build a wetland 

system to treat the silt laden agricultural runoff discharging into the San Joaquin River.     

 

After ten years of restoration and management, Mickey Saso has created a collection of 

ponds, meandering swales, and sedimentation basins that effectively treats agricultural 

drainage and supports an abundance of wildlife.  The Ranch is immediately west of the 

San Joaquin River (just north of the Merced County line), intercepting and treating the 

tailwater of 3,000 to 4,000 acres of upstream farmland.      

 

Funding 

Although Mickey has done the majority of work himself, he has received financial and 

technical assistance from a variety of sources.  This includes a EWP easement, assistance 

from Ducks Unlimited and the Wetland Conservation Board (WCB) to install a well, and 

assistance from WHIP.  The administrator of these programs, the NRCS, has managed 

the environmental assessment and necessary permits.  Mickey has personally enjoyed 

the operational freedom he has maintained under his partnership with the NRCS.  He 

has been able to manage his land to his liking, under the stipulation that the NRCS 

agrees his activities are beneficial to the habitat and wildlife.     

 

Restoration and Management Activities 

A series of restoration projects have been implemented over the past ten years to 

transform the 150 acre Wingsetter Wetland Ranch into a treatment system and 

productive habitat.  Mickey Saso did not have any formal training.  He used aerial 

photos taken prior and after major flooding events to assess the water flow direction and 

used this information to determine the placement of water control structures and major 

water bodies. 

 

Today there are over nine ponds on the Ranch connected by a series of swales and 

pipelines.  Agricultural tailwater is directed to the Ranch via pipelines and ditches.  The 

tailwater enters the Ranch in three locations.  At two of these inlets, sedimentation 
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basins facilitate the settling/removal of sediment from the silt-laden runoff.  These 

basins are cleaned annually.   Mickey has the capability to direct the water to a variety of 

selected ponds by using over twenty-four water control structures.  The treated tailwater 

is then discharged into the San Joaquin River via four outlets.   Figure 2 shows the 

approximate location of the ponds and inlets/outlets.       

 

In addition to tailwater, a well and pump provides groundwater on an as-needed basis.  

Groundwater is periodically pumped throughout the winter season, to provide wetland 

habitat, until the onset of irrigation season in February/March when tailwater is once 

again received.   In January, Mickey generally dries out portions of his Ranch for 

maintenance purposes and to provide some seasonal fluctuation.   

 

In addition to the management of water, Mickey engages in a variety of management 

activities to optimize habitat value and ensuring treatment efficiency.  He removes over 

2,000 - 3,000 cubic yards of sediment from the two sedimentation basin annually.   The 

material is excavated using a long arm excavator and used to refurbish and build levees 

on the property.  The silt makes an excellent foundation for native grasses and shrubs.  

He engages in a variety of plantings including native grasses and a blending of 

safflower, barley, and other grains for waterfowl and infrequently mows and sprays for 

vegetation control and upland game.  He has also installed wood duck nesting boxes 

and built islands for nesting waterfowl habitat. 

 

Mickey has dealt with a variety of site specific challenges.  The majority of the site 

consists of porous sand that does not retain water.  Mickey has sealed these ponds with 

a 4” to 6” layer of bentonite clay.  Although this has generally been effective, there is still 

evidence of seepage.  In one specific pond, gophers managed to dig holes through the 

clay layer.  Mickey has staked the holes and is currently in the process of plugging the 

holes with clay.   Other rodents including beavers have been a persistent management 

problem.   
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