
Appendix B - Full Application Checklist 

SNC Reference#: ______________ 

Project Name: ___Yellow Starthistle Demonstration Project ____________________ 

Applicant: _Natural Heritage Institute___________________________________ 

Please mark each box: check if item is included in the application; mark “N/A” if not applicable 
to the project. “N/A” identifications must be explained in the application. Please consult with 
SNC staff prior to submission if you have any questions about the applicability to your project of 
any items on the checklist. All applications must include a CD including an electronic file of 
each checklist item, if applicable. The naming convention for each electronic file is listed after 
each item on the checklist. (Electronic File Name = EFN:“naming convention”. file extension 
choices) 

Submission requirements for all Category One and Category Two Grant Applications 

1. Completed Application Checklist (EFN: Checklist.doc,.docx,.or .pdf) 

2. Table of Contents (EFN: TOC.doc,.docx, or .pdf) 

3. Full Application Project Information Form (EFN: SIform.doc, .docx, or .pdf) 

4. CCC/Local Conservation Corps Document (EFN: CCC.pdf) 

5. Authorization to Apply or Resolution (EFN: authorization.doc, .docx, or .pdf) 

6. Narrative Descriptions (EFN: Narrative.doc or .docx) 

a. Detailed Project Description (5,000 character maximum for section 5a only)  Project 
Description including Goals/Results, Scope of Work, Location, Purpose, etc. 

b. Workplan and Schedule 

c. Restrictions, Technical/Environmental Documents and Agreements.  N/A.   

 Restrictions / Agreements (EFN: RestAgree.pdf)  N/A. 

 Regulatory Requirements / Permits (EFN: RegPermit.pdf) N/A. 

d. Organizational Capacity  Described in proposal and in pre-application form. 

e. Cooperation and Community Support.  Described in proposal. 

 Letters of Support (EFN: LOS.pdf) attached. 

f. Tribal Consultation Narrative (EFN: tribal.doc, docx)  N/A. 



g. Long Term Management and Sustainability.  Described in proposal. 

 Long-Term Management Plan (EFN: LTMP.pdf) 

h. Performance Measures.  Described in Proposal. 

7. Budget documents.  Described in proposal. 

a. Detailed Budget Form (EFN: Budget.xls, .xlsx).  Described in proposal. 

8. Supplementary Documents  N/A.  

a. Environmental Documentation. N/A.  

 California Environmental Quality Act (CEQA) documentation (EFN: CEQA.pdf)  N/A. 

 National Environmental Policy Act (NEPA) documentation (EFN: NEPA.pdf) N/A.  

b. Maps and Photos  N/A.  

 Project Location Map (EFN: LocMap.pdf) 

 Parcel Map showing County Assessor’s Parcel Number(s) (EFN: ParcelMap.pdf) 

 Topographic Map (EFN: Topo.pdf) 

 Photos of the Project Site (10 maximum) (EFN: Photo.jpg, .gif) 

c. Additional submission requirements for Fee Title Acquisition applications only.  N/A.  

 Acquisition Schedule (EFN: acqSched.doc,.docx or .pdf) 

 Willing Seller Letter (EFN: WillSell.pdf) 

 Real Estate Appraisal (EFN: Appraisal.pdf) 

d. Additional submission requirements for Site Improvement / Restoration Project 

applications only  N/A.  

 Land Tenure Documents (EFN: Tenure.pdf) 

 Site Plan (EFN: SitePlan.pdf) 

 Leases or Agreements (EFN: LeaseAgmnt.pdf) 

I certify that the information contained in the Application, including required attachments, is 

accurate, and that I have been authorized to apply for this grant. 



 

Signed (Authorized Representative) 

 

 Date  August 24, 2015 

Name and Title (print or type)  Gerald H. Meral, Ph.D. Director NHI California Water Program 



 

August 26, 2015 

Sierra Nevada Conservancy 

Dear Friends at the Sierra Nevada Conservancy 

This cover letter will serve as the Table of Contents for our application for funding under 
Proposition 1 for our Yellow Starthistle Category 2 proposal. 

We have included the following materials: 

Pre-application form 

Letters of endorsement 

Documentation from the state and local Conservation Corps 

Full Project description 

NHI Board Authorization 

Sierra Nevada Conservancy grant application checklist 

The other items on the checklist appear to us to be not applicable for our proposal. 

Please let us know what additional materials might be needed to make our application more 
complete. 

Sincerely 

 

Gerald H. Meral, Ph.D. 
415-717-8412 
jerrymeral@gmail.com 



SIERRA NEVADA CONSERVANCY 
PROPOSITION 1 – Watershed Improvement Program Pre-Application Form 

PROJECT NAME 

APPLICANT NAME (Legal name, address, and zip code) 

AMOUNT OF GRANT REQUEST 
ESTIMATED TOTAL PROJECT COST 
DESCRIPTION OF PROJECT (Limit 5,000 characters including spaces) 



DESCRIPTION OF PROJECT WORKPLAN AND SCHEDULE 

DESCRIPTION OF COMMUNITY SUPPORT 



STATUS OF TRIBAL INVOLVEMENT AND CONTACT INFORMATION 

DESCRIPTION OF LONG-TERM MANAGEMENT PLAN 

DESCRIPTION OF REGULATORY REQUIREMENTS/PERMITS NEEDED 

DESCRIPTION OF RESTRICTIONS/AGREEMENTS NEEDED/IN PLACE 



DESCRIPTION OF ORGANIZATIONAL CAPACITY 

PROJECT LOCATION (County with approx. lat/long, center of project area) 

SENATE DISTRICT NUMBER ASSEMBLY DISTRICT NUMBER 

PERSON WITH MANAGEMENT RESPONSIBILITY FOR GRANT CONTRACT 
 Name and title                                              Phone     Email Address    

 Mr. 

 Ms. 
COUNTY ADMINISTRATOR OR PLANNING DIRECTOR CONTACT INFORMATION 
Name:                                                           Phone Number: 

Email address: 
NEAREST PUBLIC WATER AGENCY CONTACT INFORMATION 
Name:                                                           Phone Number: 

Email address: 
BRIEF DESCRIPTION OF THE CEQA STATUS OF THE PROJECT 



BRIEF DESCRIPTION OF THE NEPA STATUS OF THE PROJECT (IF APPLICABLE) 

Please identify the appropriate project category below and provide the associated 
details (Choose One) 

 Category One Site Improvement                  Category Two Pre-Project Activities     
 Category One Acquisition  

Site Improvement/ Acquisition Project 
Area 
Project Area:  
Total Acres:  
SNC Portion (if different):  
Acquisition Projects Only For 
Acquisitions Only 

 Appraisal Included 
 Will submit appraisal by 

Select one primary Pre-Project 
deliverable 

 Permit 
 CEQA/NEPA Compliance        
 Appraisal     
 Condition Assessment      
 Biological Survey 
 Environmental Site Assessment 
 Plan  

ITEMS TO BE SUBMITED WITH PRE-APPLICATION FORM: 
 Project Location Map 
 Parcel Map        
 Topo Map       
 Photos of Project Site       
 Site Plan 
 Long-Term Management Plan 

To be completed by the applicant:

Date of Application

Name and Title of Authorized Representative Contact Phone Number



California Association of Local Conservation Corps 

Proposition 1 - Water Bond 

Consultation Review Document 

  

 Applicant has submitted the required information by email to the Local Conservation Corps 

(CALCC): 

 ✓Yes (applicant has submitted all necessary information to CALCC) 

  

After consulting with the project applicant, the CALCC has determined the following: 

 ✓It is feasible for CALCC to be used on the project (deemed compliant) 

  

APPLICANT WILL INCLUDE THIS DOCUMENT AS PART OF THE PROJECT 

APPLICATION. 

  

 



Applicant has submitted the required information by email to the California Conservation Corps 

(CCC): 

  Yes            (applicant has submitted all necessary information to CCC) 

  

After consulting with the project applicant, the CCC has determined the 

following:                                   

  It is feasible for the CCC to be used on the project and the following aspects of the 

project can be accomplished (deemed compliant). 

  

         CCC Redding and Chico centers can perform fencing installations depending on the locations. 

  

APPLICANT WILL INCLUDE THIS DOCUMENT AS PART OF THE PROJECT 

APPLICATION. 

  
 



 

 

Dr. Gerald H. Meral, director of the NHI California Water program, is authorized by the Board 
of Directors of NHI to submit an application for funds for the Yellow Starthistle removal project.  
This authorization was provided at an NHI Board Meeting on July 2, 2015 in San Francisco.  
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Proposal to Measure Impact of Control of Yellow Starthistle on Watershed Runoff and 
Groundwater Levels 

Submitted by the Natural Heritage Institute 

July, 2015 

INTRODUCTION 

California faces growing demand for water.  The strongest evidence for this is the overdraft of 
groundwater, especially in the Central Valley.  The total amount of groundwater overdraft is 
uncertain, but normal year overdraft estimates range from 0 .5 to 2.5 million acre feet in the 
Central Valley.1,2  The overdraft was undoubtedly considerably higher in 2013-2014.   

Various measures have been and will be taken to respond to this need for additional water.  The 
Legislature passed bills regulating the overdraft of groundwater, but they will not have any real 
effect for a decade or more.  Cities are conserving, in part due to higher water rates and in part 
due to drought inspired conservation3, but with a very high demand for water from permanent 
crops like almonds, overall water demand in California is likely to either remain stable or 
increase. 

Building more surface and underground water storage capacity is favored by water agencies and 
political leaders because of the proven ability of storage to provide reliable water supplies.  But a 
new study by the Nature Conservancy, CH2MHill, and UC Davis demonstrates the limited 
ability of new storage to provide new water supplies.4  That study concludes that no more than 5-
6 million acre feet of new surface and groundwater storage can be productively put to use.  Even 
with full integration of this storage with existing water infrastructure, and with a Delta facility in 
place, this new storage would not produce much more than a million acre feet of new water.  
Further, the cost of this new infrastructure would be more than twenty billion dollars. 

Even with expenditures of this magnitude, it is apparent that water storage alone will not meet all 
of California’s water needs.  

POTENTIAL WATER BENEFITS OF YELLOW STARTHISTLE MANAGEMENT 

California must seek additional ways to make better use of the precipitation it receives.  One way 
to do so is vegetation management.  For example, a recent report by UC Merced, UC Berkeley 

                                                           
1 Faunt, C.C., ed. (2009), Groundwater Availability of the Central Valley Aquifer, California: U.S. 
Geological Survey Professional Paper 1766, 225 pp. 
2 http://www.jpl.nasa.gov/news/news.php?release=2009-194  
3 http://www.swrcb.ca.gov/press_room/press_releases/2014/pr110414_rgcpd.pdf  
4 INTEGRATING STORAGE IN CALIFORNIA’S CHANGING WATER SYSTEM. Nov 2014. Lund, 
Munevar, Taghavi, Hall and Saracino.  
https://watershed.ucdavis.edu/files/biblio/Storage_White_Paper_20Nov2014.pdf  
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and the Environmental Defense Fund calls for returning Sierra Nevada forests to the densities 
found before 1800, with a resulting increase in runoff due to lower water use resulting from 
thinning highly dense young trees.5 

Another method of habitat manipulation to increase runoff could be through the removal of 
dense stands of weeds which use more water than other native and non-native vegetation, such as 
annual grasses.  Yellow starthistle (YST) (Centaurea solstitialis)  is such a weed. 

A 2004 study6  showed that YST uses substantially more water than the annual grasses it 
typically displaces.  Soil moisture was 20% higher in annual grass test sites than in YST test 
sites. 

Gerlach7 estimated a loss of water of 0.4 AF/acre due to YST infestation, compared to areas with 
annual grasses.  The extent of YST in California has not been calculated in the last few years, but 
most publications suggest YST affects at least 15 million of California’s 100 million acres.  
Gerlach suggests that the average infested acre may have 1% coverage by YST, but others 
describe much higher densities.  If only 1% of the infested fifteen million acres are covered by 
YST, elimination of the 150,000 acres of YST from would save 60,000 acre feet of water.   

This is probably substantially below the net water demand by YST, since it is possible to have up 
to nearly 100% of an infested acre covered by YST.  Thus the potential water savings could 
range as high as several hundred thousand to one million acre feet per year. [See Appendix A for 
one set of calculations provided by the California Invasive Plant Council (pers. comm.)] 

YST is found throughout California, especially in central California and northward, typically to 
about 5900 feet (1800 m), and sometimes at higher elevations. It is common in the Sacramento 
Valley, San Joaquin Valley, Sierra Nevada foothills, Cascade Range, Klamath Ranges, eastern 
North Coast Ranges, and the central-western region.8  It thus largely overlaps the region of most 
water origination and use in California.9 

                                                           
5 http://snri.ucmerced.edu/news/scientists-propose-thinning-sierra-forests-enhance-water-runoff  
6“Soil water dynamics differ among rangeland plant communities dominated by Yellow Star Thistle 
(Centaurea solstitialis), annual grasses, or perennial grasses” by Stephen F. Enloe, Joseph M. 
DiTomaso, Steve B. Orloff, and Daniel J. Drake   Weed Science 52(6):929-935. 2004  
 
7 “The impacts of serial land-use changes and biological invasions on soil water resources in 
California, USA” by John D. Gerlach Jr  Department of Agronomy and Range Science, One Shields 
Avenue, University of California, Davis, CA 95616, USA (presently at State Water Resources Control 
Board).  Journal of Arid Environments 57 (2004) 365–379 
8 http://www.ipm.ucdavis.edu/PMG/WEEDS/yellow_starthistle.html  
9 http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1853  
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YST is also common and invasive throughout much the western United States, and is also found 
in almost every other states except a few states in the South10 

There are many other invasive plants known for their high water use, such as giant reed (Arundo 
donax), Tamarisk (Tamarix spp.), and others. But very few have the wide distribution of YST.  
YST is also easily controlled using IPM methods, making it susceptible to economically efficient 
control. 

Harvesting water where it falls will be increasingly important in California, as climate change 
transforms snowfall to rainfall, making it harder to retain higher winter runoff in surface 
reservoirs, which must be operated for flood control purposes.  Water captured in soil will be 
increasingly valuable under these conditions.  This is because runoff is most valuable when it 
comes in the spring and summer.  Higher groundwater levels are valuable at all times.  YST is 
not likely to affect groundwater levels or runoff in the winter, when the plants are not 
substantially growing.  The effects of YST removal on water levels will be strongest in the 
spring and summer, the main YST growth and transpiration periods. 

Although the costs of treating YST vary greatly depending on the site, density of YST, access to 
the site and other factors, the cost of treatment can be as little as $5-6 per acre.11  Assuming as 
much as 0.4 AF/acre of water can be generated as a result of controlling YST; the cost per acre 
foot of new water could be as low as $15 per acre foot.  Of course, control would have to be 
annual for at least several years until no more seeds germinate, but it still appears that the cost of 
developing water using control of YST would be far cheaper than other sources of water, 
including water conservation, wastewater recycling, new storage, and desalting of brackish or 
sea water12  

In addition to the economic benefits of greater water generation, reducing YST will greatly 
benefit cattle ranchers.  Benefits could exceed $20 million per year13.  There would also be 
substantial benefits to biodiversity, since native plants will do better when YST is removed. 

Proposal to study direct water supply benefits of control of yellow starthistle 

While the science described above indicates that soil moisture and accompanying levels of 
groundwater and runoff could be substantially increased by control of YST, the water 
community seems unaware of these benefits.  Even if the studies were brought to their attention, 

                                                           
10 http://plants.usda.gov/core/profile?symbol=ceso3 
11 Yellow Star Thistle Management Guide Ditomaso, Keyser, and Pitcairn.  California Invasive Plant Council, Sept 
2006.  
12 Legislative Analyst’s Office, “California’s Water: An LAO Primer” (Oct. 22, 2008), 
http://www.lao.ca.gov/2008/rsrc/water_primer/water_primer_102208.pdf page 67 
13 Costs and Losses Imposed on California Ranchers by Yellow Star Thistle Alison J. Eagle, Mark E. Eiswerth, Wayne 
S. Johnson, Steve E. Schoenig, and G. Cornelis van Kootens  Rangeland Ecol Manage 60 :369-377 1 July 2007 
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they are unlikely to implement widespread YST control without seeing field evidence that such 
control would produce tangible runoff and/or groundwater benefits. 

The Natural Heritage Institute proposes a study of the water benefits of YST control.  The 
principal researchers would be Dr. Joseph DiTomaso of the Department of Plant Sciences, UC 
Davis, and Dr. Michael Deas of Watercourse Engineering in Davis, CA.  

In order to facilitate the transfer of the results of the study to the water and ranching 
communities, an advisory committee would be established at the start of the study.  It could 
include the following organizations (listed below), as well as additional organizations. 
 
Association of California Water Agencies 
Northern California Water Association 
California Cattlemen’s Association 
Glenn Colusa Irrigation District 
The Nature Conservancy 
California Rangeland Trust 
American Rivers 
Ducks Unlimited 
California Invasive Plant Council 
California Association of Resource Conservation Districts 
 

If there appears to be a replicable water supply benefit from YST removal based on the proposed 
study, Dr. DiTomaso and Dr. Deas will prepare a plan of recommended YST removal in 
California which results in increased runoff and/or improved groundwater levels. The plan will 
prioritize proposed YST removal areas by the cost effectiveness of YST removal with respect to 
water supply improvement.  They will join NHI in meeting with water managers in the highest 
priority areas to encourage them to implement a YST removal program. 
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Appendix A (provided by California Invasive Plant Council) 

One Million Acre-Feet/Year Wasted by Yellow starthistle in the Central Valley 
 
Gerlach (2004) found that Yellow starthistle (Centaurea solstitialis), a widespread invasive plant 
in California, consumes between 1,050-1,200 cubic meters/hectare/year of excess water relative 
to exotic annual grasses, the most common ground cover in California rangelands.  
 
Pitcairn et al. (2006) estimated 2.6 million net acres of Yellow starthistle in the Central Valley 
(Sacramento and San Joaquin River drainages) in 2002. 
 
Converting to acre-feet: 
(1125 m3/ha/yr) (0.0008 ac-ft/m3) (0.4 ha/ac) = 0.36 acre-feet water/acre YST per year 
 
Total for the Central Valley: 
(2.6 x 10,000,000 acres YST) (0.36 acre-feet/acre YST/year) = 0.94 x 106 acre-feet/year 
 
Thus approximately one million acre-feet of water are consumed by Yellow starthistle each year 
in the Central Valley above and beyond what would be consumed by annual grasses. 
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Work Plan and Budget 

Objective 
The objective of the study is to quantify surface water and groundwater response to different 
vegetation treatments – with and without yellow starthistle (YST) – in small sub-watersheds.  

Goals 
The goals of the study are to study smaller sub-watersheds that are representative of the larger 
landscape to: 

- Quantify differences between control and treatment sites sufficiently to clearly quantify 
potential benefits.  

- Allow translating experimental results to full-scale conditions. 
- Estimate the potential saving of  full-scale application on groundwater, runoff, soil 

moisture, and their interaction 

Study Area 
The proposed study area is the region along the west side of the Sacramento Valley in Yolo, 
Colusa, Glenn, or Tehama Counties, an area of extensive yellow starthistle infestation.  These 
counties provide an opportunity to study the impacts of YST water use on surface water and 
groundwater.  

 

Figure 1. Yellow starthistle distribution throughout California (from DiTomaso et al 2006) 
and proposed study area. 
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Approach 
The approach outlined herein seeks to explicitly quantify surface water and groundwater 
differences among a “control” and a “treatment” condition.  Five tasks are envisioned for this 
project: 

1. Scoping/Site Selection 
2. Instrumentation Installation  
3. Monitoring 
4. Reporting 
5. Meetings/Communication. 

The proposed work implements these five tasks to identify sub-watersheds in the proposed target 
area, install appropriate instrumentation, and develop a water budget (Figure 2(a), (b)) within the 
experimental area to determine differences between the control and treatment conditions. The 
outcome will be a project report detailing the approach/methods, monitoring, analysis, and 
findings and recommendations. 

Meteorological information, surface runoff, and changes in groundwater conditions will be 
monitored.  Vegetation distribution and water use (evapotranspiration, ET), and changes in soil 
moisture will be monitored or calculated by Watercourse Engineering.     All precipitation is 
assumed to be captured by sub-watersheds, and vegetation ET is assumed only to draw water 
from within the watershed boundary.  Groundwater flow paths in a sub-watershed are assumed to 
remain within the sub-watersheds, i.e., no exchange with adjacent basins Figure 2 (c).  

            

 

 (a) (b) (c) 
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Figure 2. Representative sub-watershed (a) watershed boundary and creek (showing a 
longitudinal section A1-A2), (b) theoretical water budget along section A1-A2, and (c) 
assumed groundwater flow paths within a subbasin. 

Representative paired sub-watersheds will be delineated by watershed boundaries.  Three study 
sites will be identified, for a total of six sub-watersheds.  A sample of paired study sites adjacent 
to a larger creek system is shown in Figure 3.  The paired watersheds will not share a common 
boundary to ensure groundwater and ET effects are sub-watershed specific.  Site selection of 
sub-watersheds adjacent to a larger creek or seasonal drainage is critical to this study.   To 
effectively assess the impacts of water used by YST and the concomitant impact on groundwater 
levels requires that groundwater not be excessively deep.  By selecting small watershed areas, 
with modest relief, adjacent to seasonal streams provides an opportunity to examine YST water 
use during the critical water uptake and seed germination during winter and spring months 
(Figure 4).  The seasonal creek will maintain water tables at an elevation that can be relatively 
easily monitored (Figure 5), allowing for quantification of changes between the control and 
treatment sub-watersheds. Without the seasonal creek present, water tables may be at much 
greater depths, which would lead to markedly higher costs to install monitoring wells or 
piezometers.  Further, these larger creeks are often important recharge areas, and identifying 
effects of YST control in such areas would provide insight on potential increases in seasonal 
creek flow and groundwater recharge.   

 

Figure 3. Sample study area with paired sub-watersheds detailed. 
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 (a)  (b) 
Figure 4. Representative sub-watershed (a) watershed boundary and creek (showing a 
longitudinal section A1-A2), (b) theoretical winter and spring water table. 

      

 (a)  (b) 
Figure 5. Representative sub-watershed with example instrumentation distribution (a) 
watershed boundary and creek (showing a longitudinal section A1-A2), (b) theoretical 
winter and spring water table. 

The experimental period would span three years to capture conditions over a water year– 
October 1 through September 30.  Monitoring would occur year round for meteorological 
conditions, groundwater levels, vegetation and soil moisture and late fall through spring for 
surface water flows.   
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Based on this information, changes in water table can be used to calculate inflows (precipitation) 
and outflows (infiltration, surface runoff, ET). Coupled with changes in soil moisture, 
groundwater levels and vegetation performance, water use differences between control and 
managed sites can be ascertained.  Finally, by selecting representative sites, project results 
should be scale-able to larger areas, providing the means to approximate large scale YST control 
and associated water supply impacts. 

Scoping/Site Selection 
Relatively small subwatersheds will be identified in the project area that have similar attributes, 
including but not limited to size, topography, aspect, soils, geology, and other pertinent factors.  
The identified project area has vast areas where similar sites can be identified with sub-basins 
ranging from a few acres to much larger.  Further, sites are to be well up-gradient of the Tehama-
Colusa-Corning Canal or other similar conveyance facilities to avoid potential influences of 
groundwater associated with the canal and down-gradient agricultural areas. Completing the 
experiment in the extensive rangelands west of the agricultural areas would target current YST 
infestations, and focus on areas of groundwater recharge where management actions could have 
a marked effect (Figure 6).   

 

Figure 6. Proposed target region of experimental sites (white border). 

Installation 
Surveying the selected watersheds, providing appropriate fencing, and installing the necessary 
field instrumentation will be carried out early in the project period. 

A survey of each watershed will be completed and a topographic map developed in GIS.  This 
map will be used by the project team to identify all instrumentation, vegetation distributions and 
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densities, and other project elements. Topographic surveys will be completed with a TOPCON 
HiperLite+ Real Time Kinematic survey or similar unit.  

Fencing will be required to exclude grazing from each sub-watershed.  A barbwire fence with a 
wildlife friendly bottom strand is proposed.  Assuming the six sub-watersheds are 1000x1000 
feet, this would equate to 24,000 feet of fencing.   

Yellow starthistle removal and specific instrumentation installation are addressed below. 

Yellow starthistle removal from three treatment watersheds 
Untreated plots will not receive an herbicide application, but yellow starthistle control plots will 
be treated with Milestone® (aminopyralid) using a helicopter. Milestone® has been shown to 
provide 99-100% control of yellow starthistle with no negative impact on annual or perennial 
grasses. To guarantee that no yellow starthistle remains in the treated plots in each year of the 
study, treatments will be made in January or February every year. During the spring (late April to 
May) and summer (July), vegetative cover of all species in the plots will be determined using 10 
line transects per treated and untreated plot. Line transects will be conducted with a 50 ft 
measuring tape, where each species contacting a vertical meter stick will be recorded at one foot 
intervals. This technique allows us to determine the dominant species within the various study 
sites. From this data, we can identify any major community shifts from year to year within the 
treated and untreated areas.  

Monitoring  
Monitoring includes meteorological observations, groundwater levels, and surface water 
outflows from the sub-watershed.  All information will be managed with data collection and 
management system.   

Data Collection and Management 
Data collection and management will be completed with remote sensors, data loggers, and a solar 
powered network.  These data will be available real-time and output from the system will be 
automatically available in a variety of formats including spreadsheet and raw data files.  Quality 
assurance criteria will be implemented in the system to track anomalous events, equipment 
malfunction, or other issues.  The system will reduce the number of field visits, allow 
maintenance to occur in a timely fashion, and dramatically reduce data management for the 
extensive monitoring network proposed.  

Surface Flow 
Parshall Flumes will be used at the outlet of each sub-watershed.  Each flume will include a 
stilling well and pressure transducer.  The flumes will be installed on a concrete apron with 
erosion protection on the downstream end.  Sizing of the flume will be based on a peak flow for 
a Q50 design event for the area.  Alternatively, depending on the size of the sub-watersheds, flow 
meters may be employed.  All materials will be removed at the termination of the project.  
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Meteorology 
Meteorological data will include at a minimum solar radiation, air temperature, relative 
humidity, atmospheric pressure, wind speed and direction, and precipitation. Other sensors can 
be added as deemed necessary. These data will be used to calculate evaporation.  

Groundwater 
To gain an assessment of groundwater depths, three piezometers14 will be installed per sub-
watershed to a depth of 15 to 30 feet depending on the selected site and depth to seasonal 
groundwater.  Groundwater levels may fall below this level in the late summer and fall.  
However, the effects of YST on groundwater are postulated to be most prominent during the 
winter through spring (and possibly early summer).   Deeper wells would be costly. Wells will be 
2-inch and screened from approximately 5 feet to the bottom of the well.  This will most likely 
require an 8-inch auger hole, and these will be akin to a regular well with seal and cap.  Each 
well will be instrumented with a water level logger. At the termination of the project the well 
head will be excavated and the pipe cut off and capped below the ground surface and backfilled 
with native material.  

Soil Moisture 
To quantify soil moisture, water content sensors will be placed adjacent to piezometers in each 
sub-watershed. Sensors will measure volumetric water content and be placed at six discrete 
depths from the soil surface to approximately 2 meters – the approximate rooting depth of YST.  
As with all other sensors in the monitoring network, all soil moisture sensors will be connected 
to the remote sensing network.  

Analysis  
Field data collected under this study plan will be analyzed and a water budget developed for each 
sub-watershed.  Water budgets will be developed on a monthly and annual (or seasonal) time 
period to ascertain the differences between the control and treatment plots.  A variety of 
statistical approaches may be used to test for significance among control and treatment sites. The 
analysis will include a water budget for surface and subsurface components.  Specifically, using 
measured meteorology and hydrology, surface infiltration will be calculated. Subsequently, 
recharge past the root zone will be calculated based on soil moisture probes, plant transpiration 
based on literature values, and the aforementioned surface infiltration.  Treatment sites are 
expected to have a larger recharge to groundwater and/or greater soil moisture than untreated 
sites due to lower water use, i.e., RT > RYST (see Figure 7).   

                                                           
14 Piezometers are pipes that include perforations throughout a portion of the well. Water levels inside the pipe 
reflect water pressure above the bottom of the pipe. 
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Figure 7. Hypothetical water budget components for a treatment plot soil profile (at and 
below land surface) with current or native vegetation (left) and an untreated plot soil 
profile with YST (right). 

Watercourse Engineering or a subcontractor will monitor the plots and develop a water budget.  
Dr. DiTomaso will interpret and evaluate the results.   

Reporting 
The principal deliverable for the project is a report detailing the approach/methods, monitoring, 
analysis, and findings and recommendations.  All data will be made available electronically. 

Meetings/Communication 
For a project of this scope and duration, meetings among collaborators, agencies, internal project 
team, and others will be paramount.  A kick-off meeting will occur at project inception and 
subsequently there will be semi-annual group meetings (remote, conference call) to keep all 
parties up to date on activities, challenges, resolutions and overall progress.  The internal project 
team will be communicating at a much higher frequency.   During these meetings and at other 
outreach and extension talks, Dr. DiTomaso will discuss with ranchers the grazing techniques 
that can discourage re-infestation of yellow starthistle. 
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Budget 
Watercourse Engineering Budget 

Tasks include field reconnaissance for site selection, installation of field monitoring equipment, 
maintenance of monitoring program, data analysis and development of water budget elements 
(e.g., surface runoff, infiltration, soil moisture, groundwater recharge) and water use, reporting, 
and communications throughout the project with project team members and involved parties.   

Personnel  
1. Scoping/Site Selection   $12,000  
2. Installation  $28,500  
3. Monitoring  $35,000  
4. Analysis (water budget)  $45,000  
5. Reporting  $30,000  
6. Meetings and Communications  $26,000  
Personnel Sub-total  $176,500  
Field Equipment/Expense 

 Groundwater Piezometer Installation and Monitoring  $55,000  
Meteorological Stations  $12,000  
Surface Flows - Parshall Flumes or meter  $25,000  
Data collection Network  $140,000  
Fencing (including maintenance)   $40,000  
Field Supplies/Expenses  $20,000  
Removal (at end of project)  $10,000  
Equipment Sub-total  $302,000  
Total  $478,500  

 
University of California, Davis (Dr. DiTomaso) 
Tasks include preparing the study sites through vegetation control, vegetation monitoring, and 
interpretation and evaluation of water budget results. 
 
1. Herbicide application by application: 69 acres, 10 gal/acre           $2000/yr for 3 years: $6000 

(Assumes treatment in Colusa County)    
2. Vegetation monitoring    $25,000 
 (2 people, several days each spring and summer, 3 years) 
3. Interpretation and evaluation of results of water budget              $25,000 
 $56,000 
Field Expense 
Herbicide cost ($8/acre*70 acres*3 years) $2000 
 Total $58,000 
 
Water quality analysis Total $22,000 
 
NHI Budget 
NHI tasks include project oversight, administration and results dissemination. 
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Monitor and administer project $15,000 
Project results dissemination $15,000 
 Total $30,000 
 
Community Conservation Solutions Fiscal Agent                                $10,000 
 
 
Project Total                                                                                                $598,500 

Schedule 
The project is proposed to commence in October 2015 and extend through December 2016. 

 

Citations 
DiTomaso, J.M. G.B. Kyser, and M.J. Pitcairn. 2006. Yellow starthistle management guide. Cal-
IPC Publication 2006-03. California Invasive Plant Council: Berkeley, CA 78 pp. Available: 
www.cal-ipc.org. 

 

  

2015 2016 2017 2018
Task O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

1. Scoping/Site Selection 
2. Installation
3. Monitoring
4. Reporting
5. Meetings
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Joseph M. DiTomaso, Ph.D. 
 
CURRICULUM VITAE 
 
University of California     Office: (530) 754-8715     
Department of Plant Sciences, Mail Stop 4   Fax: (530) 752-4604 
One Shields Ave, Davis, CA 95616    E-mail: jmditomaso@ucdavis.edu 
      
 
My research and extension program focuses on understanding of the biology and ecology on 
invasive plants in non-crop areas and using this information to develop more effective, 
environmentally safe and cost effect method for their management.  
 

  
EDUCATION 
Ph.D. (1986), Botany/Weed Science, University of California, Davis 
M.A. (1981), Biological Sciences, Humboldt State University, Arcata, CA 
B.S. (1978), Wildlife and Fisheries Biology, University of California, Davis  

 
 

PROFESSIONAL AWARDS AND HONORS (past 5 years) 
 
Lifetime Achievement Award for Vision and Dedicated Service awarded by the California 

Invasive Plant Council (Cal-IPC), 2011 
Selected as Fellow of the Weed Science Society of America, 2011 
Outstanding Extension Award by the Weed Science Society of America, 2008 
Gold Award by the Association for Communication Excellence for the two volume book “Weeds 

of California and Other Western States”, 2007 
Outstanding Weed Scientist, Public Sector, Western Society of Weed Science, 2004 
Award of Excellence, California Weed Science Society, 1999  
Distinguished Service Award, DANR, Outstanding Research-Specialist, 1998 
American Society for Horticultural Science, Extension Division Educational Materials Award 

for Commercial Ornamentals, Floriculture and Turf, Weeds of the Northeast, 1998 
 
 
SERVICE TO PROFESSIONAL SOCIETIES (past 5 years) 
President, Western Society of Weed Science, 2010-2011 
President, Weed Science Society of America, 2014-2015 
Editor, Invasive Plant Science and Management, Weed Science Soc. of America Journal (2007-
present) 
Member, Board of Directors, California Horticultural Invasive Prevention, 2008-present 
Member, National Invasive Species Advisory Committee, 2008-present 
Member, California Invasive Species Advisory Committee, 2009-present 
 
PEER-REVIEWED JOURNAL PAPERS AND BOOKS (since 2013)- 160 total 
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1. DiTomaso, J.M. and G.B. Kyser. 2015. Effects of aminopyralid on annual California 
grassland plant communities. Invasive Plant Science and Management 8(1):(in press) 

2. DiTomaso, J.M. 2014. The importance of herbicide resistance in weeds of natural 
Areas. California Agriculture 68:149. 

3. Spencer, D.F., S. F. Enloe, M. J. Pitcairn, and J. M. DiTomaso. 2014. Impacts of 
mowing and bud destruction on Centaurea solstitialis growth, flowering, root 
dynamics, and soil moisture. Weed Research 54:140-150.  

4. Barr, T.C. and J. M. DiTomaso. 2014. Integrating hot water under benthic barrier for 
curlyleaf pondweed turion control. Journal of Aquatic Plant Management (in press) 

5. Barr, T.C. and J. M. DiTomaso. 2014. Curlyleaf pondweed turion control with acetic 
acid and benthic barriers. Journal of Aquatic Plant Management 52: 31–38 

6. Brusati, E.D., D. W. Johnson, and J. M. DiTomaso. 2014. Predicting invasive plants 
in California. California Agriculture 68(3):89-95. 

7. Brownsey, R.N., G.B. Kyser, and J.M. DiTomaso. 2014. Growth and phenology of 
Dittrichia graveolens, a rapidly spreading invasive plant in California. Biological 
Invasions 16:43-52. 

8. Kyser, G.B. and J.M. DiTomaso. 2013. Effect of timing on chemical control of 
Dalmatian toadflax (Linaria dalmatica) in California. Invasive Plant Science and 
Management 6:362-370. 

9. Kyser, G.B., R.G. Wilson, J. Zhang, and J.M. DiTomaso. 2013. Herbicide-assisted 
restoration of Great Basin sagebrush steppe infested with medusahead and downy 
brome. Rangeland Ecology and Management 66:588-596. 

10. Kyser, G.B., A. Hazebrook, and J.M. DiTomaso. 2013. Integration of prescribed 
burning, aminopyralid, and reseeding for restoration of yellow starthistle-infested 
rangeland. Invasive Plant Science and Management 6:480-491. 

11. Brownsey, R.N., G.B. Kyser, and J.M. DiTomaso. 2013. Seed and germination 
biology of Dittrichia graveolens (stinkwort). Invasive Plant Science and Management 
6:371-380. 

12. Brownsey, R.N., G.B. Kyser, and J.M. DiTomaso. 2013. Stinkwort (Dittrichia 
graveolens) is rapidly expanding its range in California. California Agriculture 
67(2):110-115. 

13. DiTomaso, J.M. and B. Smith. 2013. Linking ecological principles to tools and 
strategies in an EBIPM program. Rangelands 34:30-34. 

14. DiTomaso, J.M., J. N. Barney, J. J. Mann, G. B. Kyser. 2013. Switchgrass has a low 
potential risk of invasiveness in California from biofuel cultivation. California 
Agriculture 67:96-103. 

15. Mann, J.J., G.B. Kyser, J.N. Barney, and J.M. DiTomaso. 2013. Assessment of above 
and belowground vegetative fragments as propagules in the bioenergy crops Arundo 
donax and Miscanthus × giganteus. BioEnergy Research 6:688-698. 

16. Mann, J.J., J.N. Barney, G.B. Kyser, and J.M. DiTomaso. 2013. Miscanthus × 
giganteus and Arundo donax shoot and rhizome tolerance of extreme moisture stress. 
Global Climate Biology Bioenergy 5:693-700. 

17. Mann, J.J., J.N. Barney, G.B. Kyser, and J.M. DiTomaso. 2013. Root system 
dynamics of Miscanthus × giganteus and Panicum virgatum in response to rainfed 
and irrigated conditions in California. BioEnergy Research 6:678-687. 
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18. Robison, R., N. Barve, C. Owens, G. Skurka Darin and J. M. DiTomaso. 2013. 
Mapping and modeling prioritization of red sesbania (Sesbania punicea) populations 
for eradication. Environmental Management 52:19-28. 

19. DiTomaso, J.M. and 14 other authors. 2013. Weed Control in Natural Areas in the 
Western United States. UC Weed Research and Information Center, Davis, CA 544 
pp. 
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Michael L. Deas 
Watercourse Engineering, Inc. 
424 Second Street, Suite B 
Davis, CA 95616 
(530) 750-3072 
mike.deas@watercourseinc.com 

EDUCATION 
Doctor of Philosophy, 2000, University of California, Davis, Civil and Environmental 

Engineering 
 Major: Environmental Fluid Mechanics 
 Minor: Water Resources Planning and Management 
 Dissertation:  Application of Numerical Water Quality Models in Ecological Assessment 
Master of Science, 1989, University of California, Davis, Civil and Environmental Engineering 
 Major: Water Resources 
 Thesis: Unconfined-confined groundwater modeling of perched aquifers 
Bachelor of Science, 1986, University of California, Davis, Civil and Environmental 

Engineering 

CURRENT POSITION 
Principal, Watercourse Engineering, Inc. 

BACKGROUND 
Dr. Deas has extensive professional experience in the field of water quality monitoring, 
modeling, and analysis.  His Ph.D. work focused on environmental fluid mechanics.  He has 
taught water quantity and quality modeling courses at the University of California, Davis, and is 
a coauthor of a review of Central Valley water temperature modeling for the Bay Delta Modeling 
Forum   As a consultant and researcher, he has continued to apply his education to a wide range 
of problems including surface flow, temperature, and water quality assessments; formulating 
conceptual models and identifying the interactions between aquatic system elements; developing 
and applying analytical tools as well as complex numerical models to evaluate flow and the fate 
and transport of physical and chemical constituents in aquatic systems; and providing technical 
presentations, both orally and in writing, for diverse audiences.  He has participated in several 
peer review panels reviewing technical analyses associated with fisheries reintroduction, 
biological opinions, and Total Maximum Daily Load analyses. He has worked throughout 
Central and Northern California on reservoirs, rivers, and estuaries.   
 
Recent projects that Dr. Deas has worked on include: 

Development and application of a spatially and temporally detailed study of the Klamath 
River basin.  These numerical models represent flow and full water quality conditions for 
multiple years on sub-daily time steps (e.g., hourly) at small spatial scales (e.g., 100 to 
400 meters).  The various modeling elements cover over 250 miles of the Klamath River, 
and over 110 miles of the Trinity river, including several reservoirs.    

Development of logic for numerical/analytical modeling of organic matter, phytoplankton 
and benthic algae forms, pH and alkalinity representation, and topographic and riparian 
shading logic for temperature simulations.  Such logic has been used in multiple model 
applications and studies.  
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Development and application of an operations model (FORTRAN) representing the City of 
Santa Rosa’s recycled water system, including reuse elements, treatment, storage, and 
disposal. 

Participated in and provided technical support for a multi-stakeholder Facilitated Process in 
the Mono Basin.  

 

PROFESSIONAL EXPERIENCE 
Principal, Watercourse Engineering, Inc., 2001-present.  
Provided professional engineering services for water quantity and quality issues associated with 
river and reservoir systems. Typical tasks include system definition, monitoring (including 
development and implementation of Quality Assurance Project Plans), numerical model 
construction and/or application, and analysis of system response to alternative management 
conditions. Projects include:  

- Basin-scale flow and water quality modeling for river and reservoir reaches in the  
Klamath River basin (PacifiCorp)  

- Water quality modeling and monitoring of Keno Reservoir, Klamath River, OR (U.S. 
Bureau of Reclamation)  

- Water temperature model of the upper Tuolumne River: O’Shaughnessy Dam to Early 
Intake. (City and County of San Francisco) 

- Physical characterization of spatial and temporal variability of flow and temperature 
within thermal refugia for over-summering anadromous fishes on the Klamath River 
(U.S. Bureau of Reclamation in cooperation with the Yurok Tribe) 

- Recreation of historic flow and water temperature conditions on the Upper Sacramento 
River: 1970 to 2001 (United States Geological Survey)  

- Shasta River flow and temperature modeling to support Total Maximum Daily Loads 
(North Coast regional Water Quality Control Board)  

- Water quality model application to assess eutrophication potential within the Crystal 
Springs Reservoir complex, reservoir water quality management plans (City of San 
Francisco for Merritt Smith Consulting) 

 
Senior Engineer, Earth Science Associates, 1992-93.  
Designed, constructed, tested, and applied a monthly operations model of the Los Angeles 
Department of Water and Power Mono Basin − Owens Valley Aqueduct System (Los Angeles 
Aqueduct Simulation Model). Implemented a long-term computer model maintenance program. 
Performed water supply analyses for various clients.  
  
Consulting Engineer, Los Angeles Department of Water and Power - 1991, 1993.  
Co-managed Mono Basin − Owens Valley computer modeling project. Formulated and 
implemented system operation model for Los Angeles’ eastern Sierra Nevada water gathering 
facilities. Participated in a UCLA-Mono Basin public policy program mediation effort, and 
served on technical advisory committees for the State Water Resources Control Board (State 
Board) water rights re-issuance hearings for Los Angeles. Testified before the State Board 
concerning predictive computer models for the Mono Basin and Owens River Basin.  
 
Assistant Engineer, Aqueduct Division, Los Angeles Department of Water and Power, 1989-90.  
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Revamped and expanded the Mono Basin computer model from a spreadsheet to a FORTRAN 
program capable of assessing a wide range of scenarios. Conducted various studies examining 
the impact of alternative operations and hydrologic conditions on Mono Lake surface elevations 
and water supply to Los Angeles. Reviewed water rights issues and made recommendations to 
legal staff.  

REFEREED JOURNALS 
Willis, A.D, A.L. Nichols, C.A. Jeffres, A.C. Fowler, C.A. Babcock, M.L. Deas. 2015. Seasonal 

aquatic macrophyte growth mediates stream temperature patterns in a northern California 
spring-fed river. River Research and Applications. In submission 

Willis, A.D. A. M. Campbell, A.C. Fowler, C.A. Babcock, J.K. Howard, M.L. Deas, A.L. 
Nichols. 2015. Instream flows: new tools to quantify water quality conditions for returning 
adult Chinook salmon. J Environ Eng-ASCE. In submission. 

Oliver, A.A., R.A. Dahlgren, M.L. Deas. 2014. “The upside-down river: Reservoirs, algal 
blooms, and tributaries affect temporal and spatial patterns in nitrogen and phosphorus in the 
Klamath River, USA.” Journal of Hydrology. 519, 164–176 

Nichols, A.L., A.D. Willis, C.A. Jeffres and M.L. Deas. 2013. “Water Temperature Patterns 
Below Large Groundwater Springs:  Management Implications for Coho Salmon in the Shasta 
River, California.” River Research and Applications. Wiley Online Library. DOI: 
10.1002/rra.2655. 

Null, S.E., J.H. Viers, M.L. Deas, S.K. Tanaka, J.F. Mount. 2013. Stream temperature sensitivity 
to climate warming in California’s Sierra Nevada: impacts to coldwater habitat. Climate 
Change. 116(1), pp 149-170.  

Null, S.E., M.L. Deas, J.R. Lund. 2010. Flow and water temperature simulation for habitat 
restoration in the Shasta River, California. River Research and Applications, 26: 663-681. 
DOI: 10.1002/rra.1288. 

McCullough, D.A., J.M. Bartholow, H.I. Jager, R.L. Beschta, E.F. Cheslak, M.L. Deas, J.L. 
Ebersole, J.S. Foott, S.L. Johnson, K.R. Marine, M.G. Mesa, J.H. Petersen, Y. Souchon, K.F. 
Tiffan, and W.A. Wurtsbaugh. 2009 “Research in Thermal Biology: Burning Questions for 
Coldwater Stream Fishes.” Reviews in Fisheries Science.  17(1):90-115. 

Sutton, R.J., M.L. Deas, S.K. Tanaka, T. Soto, R.A. Corum. 2007. “Salmonid observations at a 
Klamath River thermal refuge under various hydrological and meteorological conditions.” 
River Research and Applications. 23: 775-785. 

REGISTRATIONS, PROFESSIONAL SOCIETIES, AFFILIATIONS  
Registered Professional Civil Engineer, State of California (1990), #45624 
Sigma Xi – Member 
American Society of Civil Engineers, Member (ASCE)  
American Water Resources Association (AWRA)  
American Geophysical Union (AGU) 
North American Lake Management Society (NALMS) 
California Water and Environmental Modeling Forum – Steering Committee (CWEMF) 
Yolo Basin Foundation – Board Member 
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Gerald H. Meral, Ph.D. 
 
Gerald H. Meral received a bachelor’s degree in Zoology from the University of Michigan in 
1965 and a Ph.D. in Zoology (fish behavior and ecology) from the University of California, 
Berkeley, in 1973.  
 
From 1971 to 1975 he served as staff scientist for the Environmental Defense Fund, where he 
worked as program manager of the Western States Water Program. 
 
From 1975 to 1983, Meral was deputy director of the California Department of Water Resources. 
In this role he supervised the Energy and Water Development and Planning Programs, the Office 
of Water Conservation, and the Delta Planning Program.  
 
Meral served on the Bay Delta Public Advisory Committee to the Bay Delta Authority, where he 
co-chaired the Water Supply and Conveyance Committee with Ron Jacobsma of the Friant 
Water Users.  He was appointed by Interior Secretary Norton and Governor Davis.   
 
From 1983 to 2003, he was Executive Director of the Planning and Conservation League (PCL is 
a statewide coalition of organizations and individuals who lobby for improved state 
environmental laws and regulations) and the PCL Foundation.  He directed all development, long 
range planning and professional staff activities. Meral has overseen research and development 
that led to over $16 billion in new public funding for California environmental protection, 
including several billion dollars in water bonds.  Water development and conservation was a 
major focus of his work at PCL. 
 
From 2011 to 2014 he served as the Deputy Secretary of the California Natural Resources 
Agency of California, in charge of the Bay Delta Conservation Plan 
 
He currently is the California Water Program Director of the Natural Heritage Institute.  
 
He founded or co-founded Friends of the River, American Rivers, Tuolumne River Preservation 
Trust, Protect the American River Canyons, and Restore Hetch Hetchy. 
 
Meral serves on the Board of Directors of the Environmental Action Committee of West Marin.  
He formerly served on the boards of the Berkeley Ecology Center, Tuolumne River Preservation 
Trust, Restore Hetch Hetchy, American Land Conservancy, Sustainable Conservation, the Sierra 
Fund, the Planning and Conservation League Foundation and the National Wildlife Federation.  
He serves on the advisory committees of the Four Pumps spending committee (responsible for 
spending money resulting from mitigating the effects of installing new State Water Project 
pumps in the South Delta), Sustainable Conservation and the Smith River Alliance. 
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NATURAL HERITAGE INSTITUTE 

ORGANIZATION AND EXPERIENCE 

 

 

A –Brief Description of Organizational History and Scope 

NHI is a non-profit natural resources conservation organization incorporated under the laws of 
the State of California and tax exempt under Section 501(c)(3) of the Internal Revenue Code.  
Founded in 1989 by a multi-disciplinary group of experienced environmental professionals, NHI 
is specialized in rehabilitating heavily engineered river systems to restore their natural functions 
and protect the natural functions that support water-dependent ecosystems and the services they 
provide to sustain and enrich human life.  Adapting river systems to the effects of climate change 
is a core element of most projects. NHI’s vision is to recreate a world where rivers function like 
rivers again in harmony with human needs.   

Since its inception 23 years ago, NHI has worked both domestically and at the global scale. 
Equipped with interdisciplinary expertise, NHI designs and then demonstrates restoration tools 
and techniques in local settings, usually at a river basin-wide scale, often in a transboundary 
context.  We have done this work comprehensively in hydropower systems throughout the US, in 
irrigation and flood management systems in the Central Valley of California, in the bi-national 
river system that defines the U.S.-Mexican border, in the Okavango River system in southern 
Africa, and throughout continental Africa for the World Bank, to name a few examples (see table 
below). 

B –Institutional Structure and Expertise 

NHI is governed by a Board of Directors, which comprises seven exemplary people that are 
prominent experts in their fields, actively working on conservation and water resource 
management projects.  They are affiliated with leading academic institutions and non-profit 
organizations, and many also provide regular guidance to government agencies.  In addition, 
NHI also has an impressive team of affiliates who act as adjunct staff, and along with many of 
NHI’s Directors, they are routinely deployed in NHI project teams and also play a role in 
developing new project activity.  With this flexible and ever-expanding talent pool, NHI is never 
capacity limited in our undertakings. All affiliates and directors also have a professional home in 
major universities or consulting firms or other NGOS, but are engaged in NHI projects in their 
individual capacities, whenever possible, to avoid overhead expenses associated with 
institutional sub-contracts. Similarly, it has been NHI’s working model since its inception to 
execute projects with diverse partnerships – NGOs and for-profit organizations, academic and 



24 
 

research institutions and government agencies – to engage the highest quality expertise and 
achieve the project objectives in a pragmatic manner.  

C – Pertinent Work Experience, Approaches and Representative Accomplishments 

As mentioned above, NHI works both domestically and at the global scale. NHI designs and then 
demonstrates restoration tools and techniques in local settings, usually at a river basin-wide 
scale, often in a transboundary context.  These are “learning laboratories” strategically selected 
to illuminate successful models and replicable precedents.  In typical projects, NHI will use the 
template it has developed over many years for illuminating feasible and practical water 
management innovations that can break through decades-long impasses among riparian nations.  
We employ a cascade of analytical screens that start with the creation of a water resources 
database and an associated advanced hydrologic simulation of the important physical processes 
in the entire basin.  We then use this tool to evaluate the feasibility of a suite of stakeholder-
generated scenarios for improving the management in stressed systems, particularly those 
opportunities that bridge across management units and jurisdictional boundaries.  By feasibility, 
we mean both physical viability and the ability to provide mutual benefits to stakeholders 
throughout the system.  These scenarios are developed in consultation with the full range of 
water managers and water users in all jurisdictions. The “winning scenarios” are then be 
subjected to an economic feasibility analysis, and, finally, a legal and political feasibility 
analysis.  

NHI acts as both a representative of environmental interests and a counselor to the ultimate 
governmental or private sector custodians, managers and regulators of water resource assets.  
Somewhat uniquely, we operate both within and outside of the policy-making institutions.  We 
typically bridge across institutional boundaries, often working in creative partnerships with other 
governmental and non-governmental organizations.  Whereas these government agencies and the 
private resource custodians are often absorbed by urgent needs, NHI has the advantage of being 
able to take the longer view and illuminate the transformational solutions that loom beyond the 
conventional planning horizon.  

For more information about NHI, visit our website at www.n-h-i.org.   

 

 
 
 



Karen Ross, Secretary, Food and Agriculture Agency 
Mark Cowin, Director, Department of Water Resources 
Chuck Bonham, Director, Department of Fish and Wildlife 
Caren Trgovich, Chief Deputy Director, State Water Resources Control Board 
Campbell Ingram, Executive Director, Delta Conservancy 
Dave Bunn, Director, California Department of Conservation 
 
Dear Friends 

The California Invasive Plant Council is aware of a proposal by the Natural Heritage Institute to 
study the water supply benefits of Yellow Starthistle removal.  We believe this study is based in 
sound science, and is worth undertaking.  We are especially impressed by the involvement of Dr. 
Joseph DiTomaso of UC Davis, one of the world’s leading specialists on invasive weeds. 

Our 2006 survey revealed that Yellow Starthistle had invaded more than 14 million acres in 
California.  That number is undoubtedly much larger today. We have estimated that eliminating 
Yellow Starthistle with proven affordable technology would save up to a million acre feet of 
water in California.   

If the NHI study demonstrates substantial water savings from Yellow Starthistle removal, it is 
likely that water agencies will invest in this effort, providing huge water, agricultural and 
wildlife benefits.  We urge you to find a way to fund this important study. 

Sincerely, 

 

Doug Johnson, Executive Director 

 
 

  



 

bCc: Michael Mantell, Resources Legacy Fund 

Lester Snow, California Water Foundation 

Claire Thorpe, National Fish and Wildlife Fund 

Stacey Angeles, Bella Vista Foundation 

Joya Banarjee, Bechtel Foundation 

 



Mark Cowin 
Director 
Department of Water Resources 
 
Dear Mark 

We have been made aware of a proposal by the Natural Heritage Institute to utilize the skills of 
Dr. Joseph DiTomaso of UC Davis and Dr. Mike Deas of Hyroscience to resolve the question of 
whether control of Yellow Starthistle can result in substantial additional groundwater recharge 
and surface flows in California. 

The proposal is based on previous UC Davis research which indicates that Yellow Starthistle, 
which covers 14 million acres of California and is rapidly expanding, uses much more water than 
the annual grasses it displaces.  The previous research, based on field experiments in Siskiyou 
County, showed that eliminating Yellow Starthistle resulted in an increase in groundwater 
storage of .36 acre feet per acre. 

While ACWA takes no position on the question of whether removal of Yellow Starthistle can 
actually result in large increases in the usable California water supply, we do believe that 
undertaking this research can provide helpful answers to that question.  This proposal can help us 
learn whether Yellow Starthistle removal can be a future part of our California supply. 

We hope you can help provide and recruit the resources necessary to undertake this proposal. 

Best personal regards, 

 

Tim Quinn, Executive Director 

ACWA 
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	PROJECT NAME: Yellow Starthistle Control Demonstration Project
	APPLICANT NAME Legal name address and zip code: Natural Heritage Institute, 396 Hayes St, San Francisco, CA 94102-4421
	AMOUNT OF GRANT REQUEST: $75,000
	ESTIMATED TOTAL PROJECT COST: $598,500
	DESCRIPTION OF PROJECT Limit 5000 characters including spaces: It is not an overstatement to say that implementation of this proposal could result in huge improvements to the future ecological health, productivity, and fire safety of the entire Sierra Nevada.  It is hard to imagine any better way to  leverage Sierra Nevada Conservancy funds throughout the entire mountain range.

All of the statements below are well documented in the scientific literature, and we would be happy to supply references at your request.

Yellow Starthistle (YST) has invaded more than 14 million acres of California, including extensive parts of the Sierra Nevada.  It is found as high as elevation 8000 feet, and will move upward with climate change. Unless it is controlled, it will eventually cover up to 40 million acres in California, including much of the Sierra Nevada.  It makes range useless to livestock and most wildlife, and is a major fire spreader. 

Research at UC Davis has shown that YST uses .36 acre feet per acre more water than the annual grasses it displaces.  Removal of YST could increase California surface and groundwater supplies by more than one million acre feet per year.  This would not only result in improved streamflow for fish and hydro power, but greatly increased water supplies for irrigators and cities.

While control of YST costs as little as $25 per acre initially, and $5 per acre subsequently, control is often beyond the limited financial means of many ranchers and public land managers.

This project will demonstrate the effectiveness of YST control in increasing runoff and groundwater recharge.  Six plots in small sub-basins infested with YST will be selected.  All six plots will be instrumented to measure groundwater levels and surface runoff.  YST will then be removed from 3 test plots, and runoff and groundwater recharge will be compared to the three control plots over a period of three years.  This will allow for precise measurement of the effect of YST removal as compared to control plots.

If this demonstration is successful and shows the expected substantial water savings from YST removal, it will be possible to convince water agencies to invest hundreds of millions of dollars in YST removal, bringing this awful invasive plant under control for the first time.  The water agencies will be willing to make this investment because the projected cost of water saved by YST removal, taking into account initial treatment and subsequent follow up control for 20 years, will be less than $20 per acre foot.  

As a sign that the water agencies are taking this seriously, the State and Federal Water Contractors Agency has committed $150,000 towards the cost of this study.  They believe it is possible that the slow decline of flows in the tributaries of the Sacramento River over the past two decades is correlated with the spread of YST throughout the watershed during the same time period.

We have prepared a full proposal to undertake this study, which is too lengthy to include in this space, but we have provided a copy of the proposal to your staff.  

We believe that this demonstration project is fully authorized within the Sierra Nevada Conservancy Proposition 1 program.  The SNC funds come from Section 79731 of Proposition 1 which states the funds are for “multibenefit water quality, water supply, and watershed protection and restoration projects for the watersheds of the state”.  This clearly describes our YST proposal.

Section 79732 lists the following purposes for these funds, all of which would be served by removal of YST:
(1) Protect and increase the economic benefits arising from healthy watersheds, fishery resources, and instream flow.
(2) Implement watershed adaptation projects in order to reduce the impacts of climate change on California’s communities and ecosystems.
(7) Collaborate with federal agencies in the protection of fish native to California and wetlands in the central valley of California.
(8) Implement fuel treatment projects to reduce wildfire risks, protect watersheds tributary to water storage facilities, and promote watershed health.
(9) Protect and restore rural and urban watershed health to improve watershed storage capacity, forest health, protection of life and property, stormwater resource management, and greenhouse gas reduction.
(11) Reduce pollution or contamination of rivers, lakes, streams, or coastal waters, prevent and remediate mercury contamination from legacy mines, and protect or restore natural system functions that contribute to water supply, water quality, or flood management.
(12) Assist in the recovery of endangered, threatened, or migratory species by improving watershed health, instream flows, fish passage, coastal or inland wetland restoration, or other means, such as natural community conservation plan and habitat conservation plan implementation.
(13) Assist in water-related agricultural sustainability projects.

Our proposal meets all these diverse criteria.  It deserves your support.
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