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Introduction 
This report summarizes the responses of selected San Francisco City agencies to a request for 
information issued by the San Francisco Department of the Environment on May 5, 2016. The San 
Francisco Commission on the Environment initiated the request through resolution No. 003-16-COE at its 
April 22, 2016 meeting.   
 

FURTHER RESOLVED, That the Commission on the Environment requests the Department of 
the Environment to provide an implementation update to the Commission, through the 
Commission’s Policy Committee at its regularly scheduled November, 2016 Committee meeting 
and further requests that the Department of the Environment present an analysis to the full 
Commission that outlines a pathway to significantly reduce the use of Tier 1 herbicides including 
the possibility of a phase out within two years in: 
(a) Public parks; 
(b) All areas in which these herbicides are used by the City and County of SanFrancisco. 
 

This report also includes background on the City’ Integrated Pest Management (IPM) Program and on the 
decision making process surrounding the use of the herbicide glyphosate and similar “most hazardous” 
rated herbicides on City properties. 
 
Background  
San Francisco’s IPM Program  
San Francisco’s IPM Program for City-owned properties, convened by the Department of the 
Environment (SFE), is an established interdepartmental effort that has successfully reduced herbicide use 
by 75% and insecticide use by 94% from its founding in1996 through 2015.  The program’s goal is to 
reduce risks from pests and pesticides on City-owned properties. Mandated by the IPM Ordinance 
(Environment Code, Chapt. 3), the IPM program organizes monthly meetings of the SF IPM Technical 
Advisory Committee (IPM TAC), provides trainings and technical support on safer pest control methods, 
oversees a database of pesticide use on City properties, conducts hazard screenings of pesticide 
products, and annually updates the City’s Reduced Risk Pesticide List (RRPL). The RRPL consists of 
those pesticides that are permitted to be used on City-owned properties, but City pest managers are 
required to use non-disruptive (generally nonchemical) control methods first, and reserve disruptive 
pesticides for a last resort.  Thus, not all pesticides on the RRPL are used in a given year and the RRPL 
serves as the outer boundary of what is permitted on City properties.  On rare occasions when a 
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department believes it needs a non-listed pesticide for a special situation, the department must request 
an exemption from SFE, which requires a justification and a description of non-chemical methods 
attempted.  
 
Hazard screening 
The IPM Program screens products for an array of hazards such as acute dermal, oral, inhalation and 
eye toxicity, persistence and bioaccumulation potential, ecotoxicity for bees or aquatic organisms, soil 
mobility, potential for ground and surface water contamination, reproductive toxicity, carcinogenesis, and 
endocrine disruption. The hazard screening process developed by the IPM program is now used 
nationally by a variety of other institutions, including the US Green Building Council.  The process gives 
each product a Tier rating, with Tier 1 considered “most hazardous” and Tier 3 “least hazardous.” These 
rough categorizations serve to flag known hazards, but are not directly tied to usage restrictions.  
 
Pesticide usage restrictions and the Reduced Risk Pesticide List 
Usage restrictions are determined by SFE, in consultation with City pest management professionals on 
the IPM TAC. In deciding whether to add or remove an RRPL pesticide product, the following questions 
are considered: 

1. What are the known hazards for proposed product? (i.e., the hazard tier) 
2. How would the product be used, and in what setting? What is the potential for exposure by 

humans, animals, or ecosystems? 
3. Are effective alternatives available to the proposed pesticide? If so, what are their risks? 
4. Is the product really needed? What are the consequences of not controlling the pest problem at 

all? 
 

If the product appears to be the safest alternative for a critical use it is added to the RRPL, along with 
appropriate restrictions on its usage.  Over time, the most hazardous pesticides on the RRPL have been 
replaced by safer alternatives. 
 
Current uses of glyphosate on City-owned properties 
Glyphosate, the active ingredient in Roundup® and several other herbicides, is the most commonly used 
herbicide on City-owned properties, with 680 lbs of active ingredient used in 2014.  Because it is systemic 
(i.e., penetrates into the plant’s vascular system), it can kill a weed at the roots with one application, 
making it especially useful for deep-rooted, difficult-to-control perennial weeds.  As a result, there can be 
considerable labor savings in the use of systemic herbicides; the Marin Municipal Water District estimated 
that an invasive weed management approach that excludes herbicides costs about 3.5 times more in 
labor than an approach that includes herbicides.1  
 
Until 2015, SFE considered glyphosate safer than most alternative herbicides, with a Tier 2 rating.  In an 
effort to stay abreast of new findings, and in keeping with the precautionary principle, SFE commissioned 
two literature review updates on glyphosate over the past 12 years, one in 2005 (research conducted by 
Washington Toxics Coalition) and one in 2011 (research conducted by Pesticide Research Institute).  
Neither review found any new data worthy of increasing glyphosate’s hazard tier rating. 
 
IARC determination as probable carcinogen 
In March, 2015, the International Agency for Research on Cancer (IARC), categorized glyphosate as a 
“Probable Human Carcinogen (Class 2A).”2  The IARC finding is an authoritative, weight-of-evidence 
determination on hazards reviewed by independent cancer scientists, and automatically elevated 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Farnkopf, J, Mostafaei, S. 2015. 15-year Vegetation Management Plan Cost Review. Technical memorandum 
submitted by HF&H Consultants, Inc. to the Marin Municipal Water District.  In some specific weed control situations, 
such as management of French broom, a non-chemical approach cost up to 5.9 times more than an approach that 
included herbicides. 
2 http://monographs.iarc.fr/ENG/Monographs/vol112/mono112-09.pdf 
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glyphosate to Tier 1 (most hazardous) status in San Francisco’s IPM program.  It did not, however, 
automatically change restrictions on its use on City-owned properties because changes to the RRPL 
require a more thoughtful process that reviews and compares the relative risks and effectiveness of 
alternative options. 
 
Conflicting determinations on glyphosate.  
The IARC finding is controversial.  The European Food Safety Authority (EFSA) published a contradictory 
risk assessment in November, 2015 stating that glyphosate is “unlikely to pose a carcinogenic hazard to 
humans,” but proposing new safety measures that will tighten the control of glyphosate residues in food.3  
Some of the data used in the EFSA assessment is not public, raising concern about corporate influence 
on the decision.  Health Canada published its own risk assessment in 2015, concluding that glyphosate 
poses a “low level of concern” for cancer.  A joint FAO/WHO meeting in 20164 similarly concluded that 
glyphosate is “unlikely to pose a carcinogenic risk to humans from exposure through the diet.” The US 
EPA has completed its draft evaluation of carcinogenic potential5, which now awaits review by its Science 
Advisory Panel.  Contradicting the IARC finding, the EPA report proposes categorizing glyphosate as “not 
likely to be carcinogenic to humans at doses relevant to human health risk assessment.” While IARC did 
not consider exposure scenarios, the Pesticide Research Institute concluded that a) strengthening 
protection for City pesticide applicators should be a priority, and b) potential exposures through food are 
significantly higher than likely exposures in City parks.   
 
Activities to Date - Herbicide Reassessment  
Despite the conflicting determinations, SFE initiated a reassessment of all herbicide use on City-owned 
properties in the summer of 2015.  The goal was to take a fresh look at the allowed uses for herbicides in 
San Francisco, and provide a thoughtful comparison of herbicide use, alternative management methods, 
and the option of no treatment.  
 
To date, SFE has taken the following steps: 

1. April, 2015: Elevated the hazard rating for glyphosate products to Tier 1 (most hazardous) 
immediately following IARC determination. 

2. July 2, 2015: Organized an educational public meeting on the IARC findings featuring a 
presentation by Dr. Susan Kegley of the Pesticide Research Institute.6   

3. July – October, 2015: Convened a series of three meetings with other Bay Area public agencies 
over the summer, including representatives from Contra Costa County, San Mateo County, Santa 
Clara County, Marin County Parks, Marin Municipal Water District, the cities of El Cerrito, Palo 
Alto, Boulder CO, and San Jose, the National Park Service, Golden Gate National Parks 
Conservancy, Seattle City Light, Presidio Trust, East Bay Regional Parks, and various San 
Francisco City departments.  The purpose of these meetings was to understand the IARC ruling 
and its implications, review critical uses of systemic herbicides, review available alternatives, and 
reach a common understanding on the appropriate use of herbicides.  The attendees agreed 
informally on a model policy for the use of hazardous herbicides.  

4. October, 2015: SFE re-examined the specific weed management scenarios where we currently 
allow glyphosate use, tabulated the alternatives available and their respective known hazards – 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 http://www.efsa.europa.eu/en/press/news/151112 
4 World Health Organization/Food and Agriculture Organization of the United Nations. 2015. Pesticide residues 
in food 2015. Joint FAO/WHO Meeting on Pesticide Residues. FAO Plant Production and Protection Paper #223. 
www.who.int  
5 EPA Office of Pesticide Programs. 2016. Glyphosate issue paper: Evaluation of carcinogenic potential (Draft).  
Sept. 12, 2016.  https://www.epa.gov/sites/production/files/2016-
09/documents/glyphosate_issue_paper_evaluation_of_carcincogenic_potential.pdf 
 
6 http://sfenvironment.org/sites/default/files/fliers/files/sfe_th_kegley_sf_ipm_glyphosate_7-2-15.pdf 
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including the alternative of non-treatment., and informally compared the risks of these 
alternatives. 

5. November, 2015:  SFE met with City integrated pest management coordinators to create draft 
2016 Reduced Risk Pesticide List (RRPL). 

6. December 14, 2016: Presentation to Commission on the Environment (COE) Policy Committee 
on glyphosate issue. 

7. December 16, 2015: Convened annual public hearing on pest management practices on City 
properties, included the proposed 2016 RRPL and Restrictions on Most Hazardous Herbicides.  
In response to the concerns voiced at the public hearing, SFE adjusted the restrictions 
accordingly, modified the standard posting sign for pesticide applications, and provided written 
responses to public concerns.  

8. January 26, 2016: Presentation of proposed 2016 RRPL to COE. COE approved the 2016 RRPL 
provisionally until the next scheduled meeting in March, pending requested clarifications in 
language. 

9. January - February, 2016: Worked with Recreation & Parks Department (RPD) to develop a new 
draft pesticide use policy for contractors working on RPD properties.  The policy requires 
additional training and more specific posting requirements. 

10. March 3, 2016: Public meeting of IPM Technical Advisory Committee featuring results of 
alternative weed control trials. 

11. March 8, 2016: Presentation of revised 2016 RRPL to the COE Policy Committee.  Sent to full 
Commission for approval. 

12. March 22, 2016: Presentation to full COE and approval of revised 2016 RRPL. Commission 
included request for information in its resolution. 

13. March – September, 2016:  Various meetings with affected City departments and members of the 
public regarding the request for information, pilot testing of alternative products, potential 
clarifications of RRPL restrictions, and enhanced pesticide use reporting and transparency.  
Development of guidance document on interpreting the herbicide restrictions. Development of 
interactive pesticide use visualization tool. 

14. April 7, 2016: Presentation to IPM Technical Advisory Committee on new herbicide restrictions. 
15. April 19-20, 2016: Training on new herbicide restrictions for RPD staff  
16. May 27, 2016: Training on new herbicide restrictions for PW staff 
17. June 16, 2016: Training on new herbicide restrictions for PUC staff 
18. August 15, 2016: Briefing with new Mission Bay property manager on herbicide restrictions. 
19. October, 2016: Collation of request for information responses, and analysis of 2016 pesticide use 

data. 
 
Request for Information  
In order to meet the COE’s request in Resolution No. 003-16-COE, Director Deborah Raphael issued a 
Request for Information to selected agency directors on May 5, 2016.  The request for information was 
directed at those departments that have recorded significant use of Tier I (“most hazardous”) herbicides 
over the past five years:  

1. Recreation & Parks Department (RPD) 
2. Public Utilities Commission (PUC) 
3. Public Works (DPW) 
4. Airport (SFIA) 
5. Office of Community Investment & Infrastructure (OCII) 

 
Of the five departments, OCII is unusual in that it does not directly manage properties, but does 
so through a contract with MJM Management at Yerba Buena Center and Mission Bay Parks.  
 
The Request for Information included the following: 
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Herbicides targeted 
Note that the specific herbicides targeted by this request are those categorized as “Most Hazardous” or “Tier I” 
under the city’s pesticide hazard screening protocol.  The only Tier I products currently found on the San 
Francisco Reduced Risk Pesticide List 2016 are: 

• Roundup Pro Max 
• Roundup Custom 
• Aquamaster 
• Turflon Ester 
• Garlon 4 Ultra 
• Fiesta  

 
. . . . . . . . 

 
Questions to answer 

1. Describe pathway to significant reduction: Outline a feasible pathway to significant reduction of ‘most 
hazardous’(Tier 1) herbicide use on all City properties, including: 

a. Expected percentage reduction possible 
b. Estimated costs to achieve this reduction 
c. Likely alternatives to be used in place of tier 1 herbicides 
d. Timeline 
e. Factors that affect your ability to achieve reductions 

 
2. Estimate impacts of two-year phase-out: Summarize the likely impacts of a two-year phase-out of ‘most 

hazardous’ (Tier 1) herbicide products on all City properties, including impacts on: 
a. Costs for weed management, including personnel, materials, and contracting 
b. Quality of weed management efforts 
c. Regulatory compliance (if any) 
d. Habitat conservation (if any) 
e. Other issues as appropriate, such as: 

i. Revenue impacts 
ii. Worker health 
iii. Legal liabilities 
iv. Loss of intended land uses 
v. Description of weed management challenges that cannot be met without Tier 1 

herbicides (if any), with explanation 
 

3. Describe procedure for ensuring contractor compliance:  All contractors working on City properties are 
already required to comply with the IPM Ordinance (Env Code, Section 308). The new “Restrictions on 
Use of ‘Most Hazardous’ (Tier I) Herbicides” also stipulates that all contractors must be “briefed and 
trained” on IPM Program policies before beginning work.  Please describe what policies and procedures 
you have in place – or can put into place in the future – to ensure that your contractors are in 
compliance. 

 
Summary of City Agency Responses 
All five departments submitted responses to the request for information. RPD and PUC, the largest 
landholders, submitted responses that were particularly detailed (with attachments, the RPD document is 
72 pages). OCII stopped all herbicide use in January in response to the meetings with the Dept. of the 
Environment and the impending restrictions. The responses are fully summarized in Tables 1-3.  Below 
are some common themes. 
 
Percentage reduction of Tier I herbicides possible: Estimates of what is possible were variable by 
department.  All departments reported significant reductions in 2016 in their in-City operations due to the 
new herbicide restrictions, and some stated that further reductions would be more difficult.  
 
RPD estimates that some further reductions may be possible, but after its 88% reduction of glyphosate in 
2016 it is now only treating for critical uses. PUC has reduced in-City use by 78% in 2016, with most 
current treatments occurring at reservoir sites, which are regulated by the state Department of Safety of 
Dams (DOSD). PUC’s programs in other counties saw increased use due to habitat restoration projects; 
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an overall 40% reduction is expected in 2017, but is likely to increase again when new projects come on 
line.  Public Works estimated that another 20% reduction is possible. Airport aims to continue it 20% 
reduction from 2016 but new staffing is needed.  OCII has already cut its use to zero, but may need 
exemptions for special cases in the future. 
 
Cost of a two-year phase-out of Tier 1 herbicides: All departments reported significant estimated costs for 
phasing out Tier I herbicides.  The estimated total is $6.35-7.37 million/year, not including Public Works.   
 
Situations where weed management needs cannot be met without Tier I herbicides: Departments listed 
the following: 

• Plants that displace endangered/threatened species habitat 
o Kikuyu grass (DPW, PUC, RPD) 
o Oxalis (RPD)  
o Nutsedge (DPW) 
o Fennel or other weeds with complex root systems (DPW) 
o Pampas grass (PUC) 
o Himalayan blackberry (RPD – from interviews) 

• Plants that displace oak habitats (PUC is required to enhance these habitats under terms of 
mitigation agreements) 

o Acacia trees (PUC) 
• Re-sprouting vegetation that could cause fire-risk or root-damage near facilities, such as dams or 

buildings 
o Various trees and shrubs (PUC) 

• Flammable invasive species that are difficult to control effectively through other means such as 
grazing 

o Medusa head (PUC) 
o Stinkwort (PUC) (Note: pilot studies show promise for burndown herbicides on this 

species) 
• Invasive species on steep, ecologically sensitive terrain (RPD, PUC) 
• Situations where available Tier I alternatives would result in a ‘net-negative’ impact, such as 

erosion or exposure to weed seeds (RPD) 
• Species that pose worker health risks to control 

o Poison oak (RPD – from interviews) 
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Table	  1.	  Summary	  of	  City	  agency	  responses	  to	  the	  question:	  "Describe	  a	  pathway	  to	  significant	  reduction	  of	  Tier	  I	  herbicides"	  

	  
Recreation	  &	  Parks	   Public	  Utilities	  Commission	   Public	  Works	  

Office	  of	  
Community	  
Investment	  &	  
Infrastructure	   Airport	  

Percentage	  
reduction	  
possible	  

72%	  reduction	  of	  Tier	  I	  
herbicides	  already	  by	  
2015;	  additional	  66%	  in	  
2016.	  88%	  reduction	  in	  
glyphosate	  between	  2015-‐
2016	  (Q1-‐Q2	  comparison).	  
Overall	  >91%	  reduction	  in	  
Tier	  I	  2010-‐2016.	  
Remaining	  herbicide	  uses	  
are	  critical.	  	  Possible	  
further	  reductions,	  but	  
cannot	  estimate.	  	  	  

In-‐City,	  publicly	  accessible	  areas:	  
Reduced	  use	  by	  Tier	  I	  herbicides	  by	  78%	  
in	  2016.	  
Other	  areas:	  Improving	  application	  
precision	  and	  minimizing	  use,	  but	  12	  
large-‐scale	  federal	  and	  state	  permit-‐
required	  BioRegional	  Habitat	  
Restoration	  (BHR)	  mitigation	  projects	  in	  
2012	  and	  2016	  	  required	  temporary	  
increased	  use.	  Next	  year	  and	  beyond,	  
40%	  reduction	  expected	  due	  to	  
conclusion	  of	  projects.	  May	  be	  
temporary	  spikes	  due	  to	  future	  
mitigation	  projects,	  thinning	  of	  plant	  
disease	  vectors,	  and	  other	  infrastructure	  
repair	  projects.	  

85%	  reduction	  in	  
glyphosate	  usage	  
since	  2010,	  
additional	  20%	  
glyphosate	  
reduction	  possible	  
by	  end	  of	  2017	  over	  
2016	  levels.	  30%	  
reduction	  in	  
pesticides	  used	  per	  
unit	  area	  since	  
2010.	  Glyphosate	  is	  
now	  the	  only	  Tier	  
herbicide	  used.	  

Already	  
eliminated	  Tier	  I	  
use	  at	  Yerba	  
Buena	  Gardens,	  
Mission	  Bay	  
project	  areas.	  	  

Eliminated	  all	  uses	  of	  Tier	  I	  
herbicides	  in	  landscaped	  areas	  
in	  2016	  -‐	  20%	  overall	  
reduction.	  Reduced	  
concentration	  of	  glyposate	  
from	  2%	  to	  1%	  elsewhere	  
(airfields,	  road	  shoulders,	  
guard	  rails,	  buildings	  close	  to	  
airfield).	  	  Further	  reductions	  
depend	  on	  hiring	  additional	  
labor.	  

Estimated	  
costs	  to	  
achieve	  
reduction	  

Very	  difficult	  to	  predict	  
costs	  of	  further	  reductions.	  

In-‐City,	  publicly	  accessible	  areas:	  
Difficult	  to	  estimate.	  Tenfold	  increase	  in	  
costs	  for	  conversion	  to	  brush-‐cutting	  for	  
poison	  oak	  control.	  Costs	  for	  full	  hand-‐
weeding	  of	  high-‐quality	  turf	  is	  up	  to	  
$20,000/acre.	  	  	  
Other	  areas:	  	  About	  $100,000/year.	  	  
Renegotiated	  permit	  requirements	  to	  
reduce	  number	  of	  invasive	  species	  that	  
must	  be	  removed,	  planted	  more	  
competitive	  native	  riparian	  species,	  
implementing	  alternative	  methods.	  

$9,000/year	  for	  
alternative	  
herbicides,	  $57,828	  
for	  additional	  labor	  

Weed	  
management	  
personnel,	  
materials	  &	  
contracting	  
increase	  $1,500-‐
3,000/week	  for	  
YBG	  and	  MB	  
combined.	  
Additional	  costs	  
for	  more	  
frequent	  
sidewalk	  repairs	  
and	  plant	  
replacement.	  

Maintaining	  current	  reduction	  
requires	  3	  additional	  gardeners	  
plus	  an	  additional	  3422	  (Park	  
Section	  Supervisor)	  position	  to	  
maintain.	  	  
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Table	  1.	  Summary	  of	  City	  agency	  responses	  to	  the	  question:	  "Describe	  a	  pathway	  to	  significant	  reduction	  of	  Tier	  I	  herbicides"	  

	  
Recreation	  &	  Parks	   Public	  Utilities	  Commission	   Public	  Works	  

Office	  of	  
Community	  
Investment	  &	  
Infrastructure	   Airport	  

Likely	  
alternatives	  
to	  Tier	  I	  
herbicides	  

Mechanical/physical,	  
Tier	  II	  and	  III	  herbicides,	  
including	  burndown	  
products.	  Field	  studies	  
underway	  with	  burndown	  
herbicides.	  	  

Burndown	  herbicides,	  other	  Tier	  II	  
herbicides,	  	  solarization,	  
mowing/chainsawing/brushcutting,	  
hand-‐weeding,	  solarization/tarping,	  
mulching,	  stump-‐grinding,	  mechanical	  
removal	  (e.g.,	  JAWZ	  equipment),	  
sheep/cattle/goat	  grazing,	  disking,	  and	  
prescribed	  burns/flame-‐torching.	  Also	  
experimenting	  with	  reduced	  dilution	  
rates,	  using	  injection	  and	  roll-‐on	  
applications	  to	  reduce	  drift.	  	  

Designing	  weeds	  
out	  of	  landsapes,	  
Avenger	  weed	  
killer,	  a	  burndown	  
herbicide.	  

Burndown	  
herbicides	  (from	  
interviews)	  

Burndown	  herbicides	  being	  
promoted,	  but	  are	  not	  systemic	  
and	  require	  additional	  labor	  for	  
repeated	  treatments.	  

Timeline	   Major	  reductions	  
already	  achieved;	  cannot	  
predict	  

In-‐City,	  publicly	  accessible	  areas:	  
Already	  reduced	  to	  near	  zero.	  	  May	  
increase	  temporarily	  due	  to	  
maintenance	  and/or	  capital	  
improvement	  projects	  in	  the	  future.	  
Other	  areas:	  	  	  BHR	  projects	  complete	  
next	  year.	  

Additional	  20%	  
reduction	  by	  end	  of	  
2017	  

N/A	   Maintaining	  20%	  reduction	  for	  
two	  years.	  	  

Factors	  
affecting	  
success	  

Mandates	  to	  maintain	  
recreational	  spaces	  &	  
preserve	  biodiversity,	  
labor	  costs,	  unavailability	  
of	  some	  herbicide	  
products,	  contractual	  
obligations	  related	  to	  golf	  
course	  maintenance,	  
degradation	  of	  physical	  
assets	  by	  mechanical	  
techniques,	  new	  pest	  
introductions	  

Obligations:	  Fire	  hazard	  reduction,	  
poison	  oak	  removal	  near	  paths,	  facilities	  
safety,	  and	  mitigation	  associated	  with	  
capital	  improvement	  programs.	  
Compliance	  with	  DSOD	  regulations	  for	  
dams	  and	  reservoirs.	  
Citizen	  complaints:	  Increasing	  since	  
conversion	  to	  mowing-‐only	  approaches.	  
Lack	  of	  alternatives:	  No	  effective	  
alternatives	  for	  some	  invasive	  species,	  
steep	  or	  remote	  locations.	  

Overall	  treatment	  
acreage	  has	  been	  
increasing,	  so	  data	  
on	  area	  treated	  is	  
also	  provided.	  

See	  Impacts	  of	  
two-‐year	  
phaseout/quality	  
of	  weed	  
management	  

Limiting	  factors:	  worker	  safety	  
and	  labor	  resource	  capacity.	  	  
Removing	  herbicide	  opetions	  
prolongs	  workers'	  presence	  in	  
dangerous	  areas	  and	  increases	  
risks	  of	  injury.	  Additional	  labor	  
&	  training	  required.	  
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Table	  2.	  Summary	  of	  City	  agency	  responses	  to	  the	  question:	  "Estimate	  impacts	  of	  a	  two-‐year	  phase-‐out	  of	  Tier	  I	  herbicides."	  

	  

Recreation	  &	  Parks	   Public	  Utilities	  Commission	   Public	  Works	  

Office	  of	  
Community	  
Investment	  &	  
Infrastructure	   Airport	  

Costs	  for	  weed	  
management	  

Appox.	  $4.68-‐5.59	  
million/year.	  3.5	  times	  higher	  
costs	  with	  herbicide	  free	  
approach.	  Staff	  estimate	  $1.5	  
million/year	  for	  Golden	  Gate	  
Park,	  $1.5	  million/year	  also	  for	  
Harding	  Park	  Golf	  Course.	  If	  TPC	  
contract	  at	  Harding	  Park	  were	  
lost,	  RPD	  would	  pay	  
$200,000/year	  to	  run	  clubhouse,	  
$150,000	  for	  new	  licensing	  fees,	  
and	  difficult	  recouping	  $24	  
million	  investment.	  Average	  
$560,000/year	  for	  workers	  
compensation	  claims	  likely	  to	  be	  
multiplied	  3-‐4	  times.	  Negative	  
impact	  on	  staff	  morale	  and	  
retention.	  	  

Approx.	  $1,100,000	  -‐	  
1,125,000/year.	  Fulfilling	  
mitigation	  for	  endangered	  snake	  
habitat:	  $200,000-‐$300,000/4	  
years	  for	  prescribed	  burning,	  
assuming	  air	  permits	  are	  granted.	  
Fulfilling	  mitigation	  for	  
endangered	  plant	  habitat:	  
$500,000/2	  years	  for	  tarping	  
invasives	  assuming	  tarping	  is	  
effective	  for	  pampas	  grass.	  	  
Reducing	  fuel	  loads:	  
$800,000/year.	  
Hazards	  reduction	  and	  facilities	  
protection	  obligations:	  No	  
feasible	  alternative	  for	  Tier	  I	  use	  
on	  dam	  faces.	  

No	  dollar	  figure.	  
Switching	  to	  
burndown	  product	  for	  
all	  weed	  
management:	  1,500%	  
increase	  in	  costs.	  
300%	  increase	  in	  
applicator	  labor	  costs,	  
25%	  increase	  in	  
landscaping	  labor	  
costs,	  50%	  increase	  in	  
equipment	  costs.	  	  
Possible	  additional	  
costs	  for	  irrigation	  
updates.	  

Approx.	  
$78,000-‐
156,000/year.	  
Weed	  
management	  
personnel,	  
materials	  &	  
contracting	  
increase	  
$1,500-‐
3,000/week	  for	  
YBG	  and	  MB	  
combined.	  
Additional	  costs	  
for	  more	  
frequent	  
sidewalk	  repairs	  
and	  plant	  
replacement.	  

>$500,000/year	  
minimum	  for	  hiring	  6-‐8	  
people,	  plus	  required	  
equipment	  &	  vehicles.	  	  

Quality	  of	  weed	  
management	  

Decreases	  in	  recreational	  value	  
of	  parks	  in	  addition	  to	  significant	  
degradation	  already	  incurred.	  
Cannot	  realistically	  address	  
remaining	  weed	  management	  
challenges	  without	  Tier	  I	  
herbicides.	  Manual	  and	  non-‐Tier	  I	  
herbicides	  insufficient.	  Small,	  
effective	  treatments	  at	  beginning	  
of	  infestation	  are	  most	  cost	  
effective.	  

No	  alternatives	  for	  certain	  weeds	  
or	  situations.	  

Will	  need	  to	  develop	  
new	  best	  
management	  
practices	  to	  address	  
quality	  issues.	  

Weed	  
management	  is	  
not	  as	  
successful,	  
possible	  
encroachment	  
of	  undesired	  
plant	  species,	  
potential	  
damage	  to	  the	  
plants	  in	  the	  
Gardens,	  
increased	  
pathway	  cracks	  	  

Significant	  negative	  
impact	  	  
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Table	  2.	  Summary	  of	  City	  agency	  responses	  to	  the	  question:	  "Estimate	  impacts	  of	  a	  two-‐year	  phase-‐out	  of	  Tier	  I	  herbicides."	  

	  

Recreation	  &	  Parks	   Public	  Utilities	  Commission	   Public	  Works	  

Office	  of	  
Community	  
Investment	  &	  
Infrastructure	   Airport	  

Regulatory	  issues	   RPD	  would	  be	  unable	  to	  
control	  Oxalis	  on	  Twin	  Peaks,	  
therefore	  RPD	  could	  not	  comply	  
with	  endangered	  Mission	  Blue	  
butterfly	  recovery	  effort.	  (US	  Fish	  
&	  Wildlife	  service)	  

Not	  possible	  to	  go	  to	  zero	  
because	  of	  California	  fire	  
guarding	  requirements,	  WSIP	  
federal	  and	  state	  permit	  
requirements,	  California	  DSOD	  
requirements	  related	  to	  the	  
integrity	  of	  structures	  and	  the	  
ability	  to	  inspect	  structures,	  
federal	  powerline	  maintenance	  
requirements	  (including	  NERC	  
requirements)	  

No	  impact	   	  	   FAA	  requirements	  for	  
airfield	  management	  

Habitat	  
conservation	  
issues	  

Loss	  of	  Tier	  I	  products	  would	  
cause	  significant	  and	  potentially	  
irreversible	  ecological	  damage	  in	  
natural	  areas,	  especially	  from	  
Oxalis.	  	  Manual	  and	  chemical	  
alternatives	  can	  cause	  significant	  
collateral	  damage.	  Some	  Tier	  II	  
products	  have	  residual	  effects	  
that	  prevent	  germination	  of	  
desirable	  species.	  	  	  

At	  least	  nine	  rare,	  endangered,	  or	  
threatened	  plant	  species	  and	  two	  
endangered	  butterflies	  would	  be	  
impacted.	  Grazing	  program,	  
which	  is	  needed	  for	  fire	  
management,	  would	  also	  be	  
impacted.	  

No	  impact	   No	  impact	   No	  impact	  

Challenges	  that	  
cannot	  be	  met	  
without	  Tier	  I	  
herbicides	  

Oxalis	  (no	  alternative),	  kikuyu	  
grass,	  situations	  where	  
alternatives	  have	  negative	  
impacts	  on	  ecosystem,	  steep	  
slopes	  

Vegetation	  that	  displaces	  
endangered	  species	  habitat,	  such	  
as	  pampas	  grass.	  
Vegetation	  displacing	  oak	  habitat	  
that	  PUC	  is	  required	  to	  enhance,	  
such	  as	  acacia.	  
Resprouting	  trees	  &	  shrubs	  
causing	  fire	  risk	  or	  root	  damage	  
near	  buildings.	  	  

Some	  weed	  species	  
with	  complex	  roots:	  
Fennel,	  nutsedge,	  
kikuyugrass	  

	  	   Plants	  with	  deep	  tap	  
roots	  in	  compacted	  
soils,	  or	  on	  airfields	  
where	  workers	  put	  at	  
risk.	  
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Table	  2.	  Summary	  of	  City	  agency	  responses	  to	  the	  question:	  "Estimate	  impacts	  of	  a	  two-‐year	  phase-‐out	  of	  Tier	  I	  herbicides."	  

	  

Recreation	  &	  Parks	   Public	  Utilities	  Commission	   Public	  Works	  

Office	  of	  
Community	  
Investment	  &	  
Infrastructure	   Airport	  

Other	  issues	   Revenues	  from	  leased	  
properties	  likely	  to	  be	  reduced.	  
Worker	  health:	  Some	  alternative	  
herbicides	  require	  3-‐4	  times	  
more	  spray	  applications,	  creating	  
more	  worker	  health	  hazards.	  
Herbicides	  now	  sometimes	  used	  
on	  steep	  slopes	  too	  dangerous	  
for	  manual	  removal.	  More	  use	  of	  
sharp	  tools	  and	  weed	  torches	  
also	  present	  hazards.	  Possibility	  
of	  legal	  liabilities,	  loss	  of	  intended	  
land	  uses.	  

Some	  alternative	  herbicides	  not	  
appropriate	  for	  targeted	  
vegetation.	  Burndown	  herbicides	  
not	  effective	  on	  resprouting	  
vegetation,	  	  carry	  higher	  risk	  of	  
skin/eye	  damage,	  and	  can	  change	  
soil	  pH.	  Other	  risks	  inherent	  to	  
mechanical	  removal,	  fire,	  hand	  
weeding,	  grazing.	  

Worker	  health:	  
increase	  in	  repetitive	  
stress	  injuries	  
expected.	  	  Liabilities:	  
Increased	  chance	  of	  
damage	  to	  private	  
property	  from	  flying	  
debris	  -‐	  lawsuits	  
reduced	  30%	  	  

	  	   Revenue:	  Potential	  
impacts	  if	  appearance	  
deteriorates.	  Worker	  
health:	  Impacts	  of	  
more	  worker	  hours	  in	  
"active"	  zones	  with	  
competing	  activities	  &	  
equipment.	  Liabilities:	  
Possible	  liabilities	  if	  
staff	  resources	  moved	  
away	  from	  signage	  
clearance.	  Aesthetic:	  
Potential	  decline	  in	  
ornamental	  landscapes.	  	  
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Table	  3.	  Summary	  of	  City	  agency	  procedures	  for	  contractor	  compliance	  

	  
Procedures	  for	  contractor	  compliance	  

Recreation	  &	  Parks	   Contract	  language	  requires	  adherence	  to	  IPM	  Program	  requirements.	  Intermittent	  presentations	  to	  Capital	  Project	  
managers	  by	  RPD	  IPM	  Coordinator.	  Direct	  supervision	  of	  contractor	  applications	  by	  licensed	  RPD	  staff	  member.	  Future	  
contracts	  may	  require	  1)	  site	  visit	  by	  RPD	  	  IPM	  coordinator	  to	  review	  proposed	  pesticide	  use,	  2)	  recommendation	  from	  RPD	  
IPM	  coordinator,	  3)	  review	  of	  work	  plan	  and	  draft	  posting,	  and	  required	  approval	  by	  RPD	  project	  manager,	  4)	  report	  
submittal	  by	  contractor,	  including	  pesticide	  use.	  

Public	  Works	   Met	  with	  construction	  management	  teams.	  Requirement	  that	  contractors	  submit	  recommendations	  on	  herbicide	  use	  to	  
resident	  engineer	  for	  approval	  before	  treatment.	  Ensuring	  that	  this	  language	  is	  in	  all	  new	  contracts.	  Provide	  checklist	  of	  
acceptable	  products	  at	  pre-‐construction	  ("pre-‐con")	  meetings.	  IPM	  Coordinator	  and/or	  SF	  Environment	  IPM	  manager	  will	  
attend	  all	  pre-‐con	  meetings.	  	  

Airport	   All	  landscape	  weed	  management	  performed	  by	  airport	  staff	  

Public	  Utilities	  Commission	   Reference	  to	  	  restrictions	  in	  construction	  specs,	  	  approval	  of	  written	  pesticide	  recommendations	  by	  	  IPM	  coordinator,	  
NRLMD	  project	  review	  input,	  
tail-‐gate	  meetings,	  trainings	  for	  contractors	  and	  for	  staff	  (led	  by	  the	  Department	  of	  Environment	  and/or	  NRLMD	  IPM	  
coordinator)	  

Office	  of	  Community	  Investment	  &	  
Infrastructure	  

Contractor	  (MJM)	  required	  to	  comply	  with	  the	  City's	  IPM	  Program.	  MJM	  staff	  and	  landscaping	  contractors	  at	  MB	  and	  YBG	  
are	  trained	  on	  IPM	  policies	  and	  pesticide	  database	  and	  attend	  IPM	  classes.	  	  OCII	  will	  include	  City	  IPM	  compliance	  information	  
in	  its	  Request	  for	  Proposals	  (RFP)	  issuances	  for	  open	  space	  management	  and	  landscaping	  services,	  coordinate	  with	  
Department	  of	  Environment	  staff	  to	  provide	  IPM	  Program	  information	  at	  pre-‐submittal	  conferences,	  and	  ensure	  that	  its	  
property	  management	  and	  landscape	  services	  contracts	  contain	  the	  City	  IPM	  Ordinance	  compliance	  provisions	  and	  that	  
contractors	  attend	  City	  IPM	  training.	  
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Pesticide Use Trends in 2016  
The 2016 Restrictions on Most Hazardous Herbicides has had a strong effect on herbicide use within the 
City, judging by pesticide use statistics and interviews with IPM Coordinators at the effected agencies. 
Overall, use of Tier I herbicides within City limits has decreased by 83% since 2015, and by 88% since 
2010 (comparing the first three quarters only, since only three quarters of data are yet available for 2016).  
With golf included, the reductions are 81% and 94%, respectively. This comparison includes RPD, PW, 
PUC-City Distribution Division, and Mission Bay. Figures 1-2 and Table 4 below present Tier 1 herbicide 
use by City agencies over time. 
 
Figure 1.  Tier I Herbicide Use within City Limits, Excluding Golf 
 

 
 
Figure 2.  Tier I Herbicide Use within City Limits, Excluding Golf (trend) 
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Table 4. Summary of Tier I Herbicide Use  
 First Three Quarters - lbs active ingredient 

Department 2010 2015 2016 2010-16: % 
Reduction 

2015-16: % 
Reduction 

Recreation & Parks 289.5 41.0 14.2 95% 65% 
    Natural Areas 9.5 11.7 7.4 22% 37% 
    Parks & Facilities 48.8 28.7 3.7 92% 87% 
    Golf 231.2 0.6 3.1 99% -417% 
Public Works 129.2 33.9 30.3 77% 11% 
Public Utilities  39.2 194.4 153.7 -292% 21% 
    City Dist Div 12.8 37.0 8.0 38% 78% 
    Other 26.4 157.4 145.7 -452% 7% 
Airport 119.7 327.6 286.4 -139% 13% 
OCII/Mission Bay* N/A 52.3 0.0 N/A 100% 

*No 2010 Mission Bay data. Some percentages deviate slightly from those reported by agencies,  
due to differing methods used. 

 
 
Recreation & Parks Department: RPD dramatically reduced its overall use of Tier I products in 2016. 
Applications were reduced by 65% between Q1-Q3 of 2015 compared to Q1-Q3 of 2016, and by 87% in 
parks (excluding golf and natural areas). The overall reduction since 2010 is 95%.  In parks, there were 
no Tier I herbicides used in publicly accessible areas with the exception of three sites treated in February, 
before trainings on the new herbicide restrictions were conducted. RPD Natural Areas Program usage 
reduced by 37% since 2015. One large poison oak infestation was treated along a trail in Glen Canyon 
Park; the remainder of the treatments were conducted in six more remote areas, mostly for Oxalis and 
pampas grass, but also for other woody shrubs invading coastal grassland remnants, including coyote 
brush.  Contrary to expectations, use of Tier II herbicides also decreased by 23% during this period.  
 
 
Figure 3.  Tier I Herbicide Use, Recreation & Parks Department 
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Figure 4.  Tier I Herbicide Use, Recreation & Parks Department (Golf Excluded) 

 
 
 
Public Works: Public Works also decreased its use of Tier I products by 11%, and by 77% (85% for 
glyphosate only) since 2010. These reductions occurred despite the fact that treated area has increased.  
 
Figure 5.  Tier I Herbicide Use, Public Works 

 
 
 
San Francisco International Airport. Airport Tier I herbicide use decreased by 13% overall since 2015, 
and by 20% on landscaping (not depicted in figure below). However, its use has increased significantly 
since 2010, partially attributable to increased area of managed lands and staffing changes. The majority 
of Airport herbicide use takes place in publicly inaccessible areas or areas covered by the FAA’s 
regulations on airfield safety. 
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Figure 6.  Tier I Herbicide Use, Airport (all areas) 

 
 
 
Public Utilities Commission:  PUC’s Tier I herbicide use decreased by 78% since 2015, with most 
remaining treatments taking place on reservoir areas regulated by the State.  PUC’s operations outside of 
City limits decreased by 7% since 2010, but increased dramatically since 2015.  These patterns largely 
reflect the agency’s habitat restoration projects, which are mitigation measures for its capital improvement 
programs.  
 
Figure 7.  Tier I Herbicide Use, PUC, City Distribution Division  

 
 



17	  	  
	  

Figure 8.  Tier I Herbicide Use, PUC, Other Operations 

  
 
Office of Community Investment & Infrastructure/Mission Bay: All of the Tier I herbicide use by OCII was 
conducted by its contractor, MJM Management, in Mission Bay Parks.  MJM halted all herbicide use in 
January, 2015 due to the impending new restrictions.   
 
Figure 9.  Tier I Herbicide Use, OCII/Mission Bay 

 
 
 
Conclusions  
This report is not intended to describe the SFE’s proposed 2017 RRPL and restrictions.  Those 
documents will be presented to the Commission on the Environment in January, 2017, following 
completion of the necessary interdepartmental work meetings and public hearing. However, based on 
other departments’ responses and our own experience over the past six months, we can make several 
higher level conclusions that pertain to the list process: 
 

1. Refining herbicide restrictions is the preferred approach to minimizing harm.  The dramatic 
herbicide reductions of 2016 demonstrate the power of working collaboratively with departments 
to identify safer herbicide alternatives when they exist and eliminate non-critical uses of 
pesticides.  In particular, RPD’s 88% reduction in glyphosate use between Q1-Q2 of 2015 
compared to Q1-Q2 of 2016, and its 66% reduction for all Tier I products between fiscal years 
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2015-16, is an outstanding success.  A similar dynamic occurred with the Airport (20% reduction), 
Public Works (11% reduction), PUC City Distribution Division (41%) and OCII (100% reduction)7.  
These reductions were accomplished through a combination of long-term training, strong 
commitment by IPM coordinators, and a collaborative problem-solving approach.  Besides its 
success in reducing herbicide use, this approach also honors the expertise of landscape 
maintenance staff, thus maintaining their morale and commitment to the IPM program. 
 

2. A legislated phaseout of Tier I herbicides is not recommended.  City agencies’ reports describe a 
wide variety of weed problems, many of them complex and situation-specific.  Some of these 
problems have no effective non-herbicidal solution, such as resprouting Acacia stumps on 
mitigation sites or Oxalis invading rare coastal plant communities.  Others have alternate 
solutions that create new risks, such as increased erosion and weed seed invasion created by 
mechanical weed removal, worker health risks from hand weeding on steep slopes, or inability to 
meet regulatory or contractual obligations.  Adding the necessary labor resources would cost 
more than $7 million, yet would still leave the departments without effective tools for certain 
situations. Finally, it is highly likely that a phaseout would result in the irreversible loss of unique 
plant and animal communities in the natural areas of the City, the Crystal Springs watershed, and 
elsewhere.  
 
SFE embarked on its comprehensive review of herbicide use as part of its commitment to the 
Precautionary Principle (Environment Code, Chapt. 1).  Among other things, the Principle 
requires that City operations 1) take anticipatory action to prevent harm, and 2) examine a full 
range of alternatives, and select the alternative with the least potential impact on human health 
and the environment.  After reviewing the alternatives to glyphosate, we cannot conclude that 
they always have less impact.  In addition, considering City’s commitment to biodiversity 
protection, as well as practical limitations on city budgets and labor, we do not support this option. 
 

3. Prioritize publicly accessible areas. Through the course of last year’s six public meetings on the 
subject, the tone and content of public comment almost always focused on pesticide use in 
publicly accessible areas, and particularly parks.  In the upcoming revision of the herbicide 
restrictions, the IPM Program should prioritize these sentiments.  In addition to improvements in 
signage and the requirement for soft barricades near trails, more specific restrictions would be 
beneficial, for example, defined buffers between natural areas and certain heavily used park 
areas.  
 

4. Continue to develop and improve communications with the general public.  Integrated pest 
management is a complex topic, and communicating the City’s rationale for using any pesticides 
at all is challenging.  It is also challenging to communicate the alternative weed management 
approaches currently in practice. As shown by City agencies’ responses summarized here, efforts 
are already underway to pilot test alternative weed management approaches, including the wider 
use of burndown herbicides, tarping, lower dilution rates, and better designs for landscapes.  SFE 
should continue to explore better ways to communicate all of the above to the general public, as 
was made clear by comments from Commissioners and public testimony. The recent publishing 
of an interactive data visualization tool and improvements to signage should be augmented by 
other efforts, particularly regarding public parks. 
 

5. Pursue greater standardization of contractor policies. The direct participation of trained IPM staff 
in all contractor briefings or trainings would ensure better compliance with IPM program 
requirements. 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 Comparing the first three quarters only of 2015 and 2016. 
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 2016 San Francisco Reduced-Risk Pesticide List 
for City-owned properties

Product Name Type
EPA #/ 

SF code*
Ingredients

Pesticide 

Hazard 

Tier**

Use 

Limitation 

Type***

Use Limitations

Other uses require an exemption (click here)

Actinovate Fungicide 73314-1
Streptomyces lydicus 

WYEC  108

Least hazardous 

(Tier III)
Least Limited

Advion Ant Bait 

Arena (Dupont)
Insecticide 352-664 Indoxacarb 0.1%

Least hazardous 

(Tier III)
Least Limited

Advion Ant Gel 

(Dupont)
Insecticide 352-746 Indoxacarb 0.05%

Least hazardous 

(Tier III)
Least Limited

Advion Cockroach 

Bait Arena (Dupont)
Insecticide 352-668 Indoxacarb 0.5%

Least hazardous 

(Tier III)
Least Limited

Advion Cockroach 

Gel Bait (Dupont)
Insecticide 352-652 Indoxacarb 0.6%

Least hazardous 

(Tier III)
Least Limited

Agri-Fos Systemic 

Fungicide
Fungicide 71962-1

Potassium phosphite 

45.8% 

Least hazardous 

(Tier III)
Least Limited

For use on high-value oaks (Quercus spp.) susceptible to Sudden 

Oak Death, or in experiments with Sudden Oak Death control.  

When labelling permits, use on an experimental basis for 

Anthracnose control on sycamores. 

Alligare Rotary 2 SL Herbicide 81927-6

Imazapyr, 

isopropylamine salt 

28%

More hazardous 

(Tier II)
More Limited

For weeds in rights of way, or invasive species in natural areas 

where other alternatives are ineffective, especially for invasive 

legumes and composites such as yellow star thistle and purple 

star thistle.

Aquamaster 

(Roundup Custom) 

Herbicide 

Herbicide 524-343

Glyphosate, 

isopropylamine salt 

53.8%

Most hazardous 

(Tier I)
Most Limited

Subject to "Limitations on most restricted herbicides"

Other limitations: For aquatic uses, use for emergent plants in 

ponds, lakes, drainage canals, and areas around water or 

within watershed areas. 

Avenger Herbicide 82052-1 d-Limonene 60%
More hazardous 

(Tier II)
More Limited Burndown herbicide.  Not for use near water. 

Azatin XL Insecticide 70051-27 Azadirachtin 3%
Most hazardous 

(Tier I)
More Limited

For greenhouses and established plants for interiorscapes.  Do 

not apply on flowering plants when bees are active. USE UP 

EXISTING STOCKS - Azatrol is safer alternative.

Azatrol EC Insecticide Insecticide 2217-836
Azadirachtin (2328) 

1.2%

More hazardous 

(Tier II)
More Limited

For greenhouses and established plants for interiorscapes.  Do 

not apply on flowering plants when bees are active.

Bacillus thuringiensis 

insecticides 

(excluding mosquito 

control)

Insecticide Various
Bacillus thuringiensis 

(various subspp.)

Least hazardous 

(Tier III)
Least Limited

BestYet Cedarcide Insecticide
exemptprod-

009

Cedarwood oil, 

amorphous silica

Least hazardous 

(Tier III)
Least Limited

Bond Spreader-

Sticker
Adjuvant

34704-

50033

Synthetic carboxylated 

latex 50%, primary 

aliphatic oxyalkylated

alcohol 10%

Least hazardous 

(Tier III)
Least Limited

Cimexa Insecticide 

Dust
Insecticide 73079-12

Amorphous silica gel 

100%

Least hazardous 

(Tier III)
Least Limited

Only for use on rat mites, bedbugs, lice, and yellowjackets in 

walls when nonchemical techniques prove ineffective.

CMR Silicone 

Surfactant
Adjuvant

1050775-

50025 

[INACTIVE]

Polymethyl-siloxane, 

nonionic

Least hazardous 

(Tier III)
More Limited

Competitor Adjuvant 2935-50173 Ethyl oleate
Least hazardous 

(Tier III)
Least Limited

Conserve SC Turf and 

Ornamental
Insecticide 62719-291 Spinosad 11.6%

More hazardous 

(Tier II)
Least Limited

For use as a last resort in greenhouses.  If feasible, alternate with 

other products to avoid the development of resistance. Use on 

high value ornamentals only.

Critter Ridder
Mammal 

repellant
50932-10

Oil of black pepper 

0.48%    

Least hazardous 

(Tier III)
Least Limited

Debug Turbo  Nematicide 70310-5

Fats & glyceridic oils 

margosa 65.8%, 

azadirachtin 0.7%

More hazardous 

(Tier II)
Least Limited

GENERAL USE PESTICIDES
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 2016 San Francisco Reduced-Risk Pesticide List 
for City-owned properties

Product Name Type
EPA #/ 

SF code*
Ingredients

Pesticide 

Hazard 

Tier**

Use 

Limitation 

Type***

Use Limitations

Other uses require an exemption (click here)

Detour
Mammal 

repellant

exemptprod-

015

White pepper 3%, 

white mineral oil 87%, 

silica 10%

Least hazardous 

(Tier III)
Least Limited

Eco Exempt/Essentria 

Jet Wasp and Hornet 

Killer

Insecticide
exemptprod-

007

2-phenethyl 

proprionate 2%, 

rosemary oil 3%

Least hazardous 

(Tier III)
Least Limited

Preferred alternative to Wasp Freeze but may not act quickly 

enough during late summer, when yellowjackets are most 

aggressive. Consider digging up nest and baiting with honey in 

evening to attract raccoons.

Enstar II Insect 

Growth Regulator 

(Enstar 5E)

Insecticide 2724-476 S-kinoprene 64.1%
More hazardous 

(Tier II)
More Limited

USE UP EXISTING STOCKS. For use only in nurseries and on 

roses.

Essentria IC3 Insecticide
exemptprod-

013

Rosemary oil 10%, 

geraniol 5%, 

peppermint oil 2%, 

wintergreen oil, white 

mineral oil, vanillin, 

polyglyceryl oleate

Least hazardous 

(Tier III)
Least Limited

Fiesta Herbicide 67702-26 Iron HEDTA 26.52%
Most hazardous 

(Tier I)
More Limited

Garlon 4 Ultra Herbicide 62719-527
Triclopyr, butoxyethyl 

ester 60.45%

Most hazardous 

(Tier I)
Most Limited

Subject to "Limitations on most restricted herbicides"

Use only for targeted treatments of high profile or highly invasive 

exotics via dabbing or injection. May use for targeted spraying 

only when dabbing or injection are not feasible. 

HIGH PRIORITY TO FIND ALTERNATIVE

Gentrol Point Source 

Roach Control Device 
Insecticide 2724-469 Hydroprene 96%

Least hazardous 

(Tier III)
Least Limited

Habitat Herbicide 241-426

Imazapyr, 

isopropylamine salt, 

28%

More hazardous 

(Tier II)
More Limited

Preferred alternative to triclopyr for use on invasive weeds in 

natural areas, such as broom, Cotoneaster, or Arundograss. 

USE UP EXISTING STOCK - REPLACE WITH POLARIS

Intice Thiquid Ant 

Bait
Insecticide 73079-7 Borax, 5%

Most hazardous 

(Tier I)
Least Limited

Maxforce FC 

Magnum Roach Killer 

Bait Gel

Insecticide 432- 1460 Fipronil 0.05%
More hazardous 

(Tier II)
More Limited Not for use in outdoor areas with potential rain exposure

Maxforce FC 

Professional Insect 

Control Ant Bait 

Stations

Insecticide 432-1256 Fipronil 0.01%
More hazardous 

(Tier II)
More Limited Not for use in outdoor areas with potential rain exposure

Maxforce FC 

Professional Insect 

Control Roach Bait 

Stations

Insecticide 432-1257 Fipronil 0.05%
More hazardous 

(Tier II)
More Limited Not for use in outdoor areas with potential rain exposure

Maxforce FC 

Professional Insect 

Control Roach Killer 

Bait Gel

Insecticide 432-1259 Fipronil 0.01%
More hazardous 

(Tier II)
More Limited Not for use in outdoor areas with potential rain exposure

Milestone Herbicide 62719-519

Aminopyralid, trii-

sopropanolamine salt 

(5928) 40.6%

More hazardous 

(Tier II)
More Limited

For invasive species in natural areas or parklands where other 

alternatives are ineffective, especially for invasive legumes and 

composites such as yellow star thistle and purple star thistle. 

M-pede 

Insecticide/Fungicide
Insecticide 62719-515 Potash soap 49%

Least hazardous 

(Tier III)
More Limited Nursery, specialty gardens, and Africanized Honey Bees.   

Nufarm Polaris 

Herbicide
Herbicide 228-534

Imazapyr, 

isopropylamine salt, 

28%

More hazardous 

(Tier II)
More Limited

Preferred alternative to triclopyr for use on invasive weeds in 

natural areas, such as broom, Cotoneaster, or Arundograss. 

OhYeah! Insecticide
exemptprod-

002
Sodium lauryl sulfate

Least hazardous 

(Tier III)
Least Limited

Orange Guard Insecticide 61887-1 D-limonene 5.8%
More hazardous 

(Tier II)
More Limited

Soap spray is preferred for removing ant trails.  Minimize use in 

enclosed areas due to scent.  Wear protective equipment. 

Potential aquatic hazard - do not apply directly to water.

Organocide Insecticide
exemptprod-

010
Sesame oil 5%

Least hazardous 

(Tier III)
Least Limited
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 2016 San Francisco Reduced-Risk Pesticide List 
for City-owned properties

Product Name Type
EPA #/ 

SF code*
Ingredients

Pesticide 

Hazard 

Tier**

Use 

Limitation 

Type***

Use Limitations

Other uses require an exemption (click here)

Oust XP Herbicide 

(DuPont)
Herbicide 352-601

Sulfometuron-methyl 

75%

More hazardous 

(Tier II)
Most Limited

For use only on airport operational areas subject to FAA 

requirements.

Pentrabark Adjuvant
83416-

50001

Polyalkyleneoxide 

modified 

heptamethyltrisiloxane

Least hazardous 

(Tier III)
More Limited

Prescription 

Treatment Brand 

Perma-Dust

Insecticide 499-384

Boric acid 35%, 

petroleum distillates-

hydrotreated light 

10%, HFC-134A, 1,1 

difluoroethane

More hazardous 

(Tier II)
More Limited

Use in situations where adhesion of dust is important and non-

aerosol boric acid products are ineffective.

Prescription 

Treatment Brand 

Wasp-Freeze Wasp 

and Hornet Killer 

Formula 1

Insecticide 499-362

Phenothrin 12%, d-

trans allethrin .129%, 

CO2

Most hazardous 

(Tier I)
More Limited

Use only when a concern for public safety, and in situations 

where use of EcoExempt product is inadequate or unsafe.

Roundup Promax 

Herbicide
Herbicide 524-579

Glyphosate, 

isopropylamine salt 

48.7%

Most hazardous 

(Tier I)
Most Limited

Subject to "Limitations on most hazardous 

herbicides"

Use of Aquamaster + Competitor is preferred except in situations 

where rainfastness is needed.
Shake-Away Coyote 

Urine Repellant 

Granules

Mammal 

repellant

exemptprod-

014

Coyote urine 5%, 

limestone 95%

Least hazardous 

(Tier III)
Least Limited

Sluggo Slug and 

Snail Bait
Molluscicide 67702-3

Phosphoric acid, 

iron(3+) salt (1:1) 1%

Least hazardous 

(Tier III)
Least Limited

Spraytech Oil Insecticide
65328-

50001
Soybean oil

More hazardous 

(Tier II)
Least Limited

Stalker herbicide Herbicide 241-398

Imazapyr, 

isopropylamine salt 

28%

More hazardous 

(Tier II)
More Limited

For invasive species in natural areas where other alternatives are 

ineffective, especially for invasive legumes and composites such 

as yellow star thistle and purple star thistle. USE UP EXISTING 

STOCKS

Terro Ant Killer II, 

Terro Ant Killer II 

Liquid Ant Baits, 

Terro-PCO Liquid Ant 

Bait

Insecticide 149-8
Sodium tetraborate 

decahydrate 5.4%

Least hazardous 

(Tier III)
Least Limited

Fosphite Fungicide Fungicide 68573-2 Potassium phosphate
Least hazardous 

(Tier III)
More Limited Only for use on golf courses.

Heritage Fungicide Fungicide 100-1093 Azoxystrobin 50%
Most hazardous 

(Tier I)
Most Limited

For use on Harding Park/Fleming golf courses only in 

preparation for tournament play

Lontrel Turf and 

Ornamental 

Herbicide

Herbicide 62719-305 Clopyralid, 40.9%
More hazardous 

(Tier II)
More Limited

For use on Harding Park/Fleming golf courses only in 

preparation for tournament play. May be used 1x/year in other 

golf courses on greens only.

Nufarm Quinclorac 

SPC 75 DF Herbicide 
Herbicide 228-592 Quinclorac, 75%

More hazardous 

(Tier II)
More Limited

For use on Harding Park/Fleming golf courses only in 

preparation for tournament play. USE UP EXISTING STOCKS.

Primo Maxx
Growth 

regulator
100-937

Trinexapac-ethyl 

11.3%, 

tetrahydrofurfuryl 

alcohol (THFA) 

Most hazardous 

(Tier I)
More Limited

Only use on Harding/Fleming golf courses in preparation for 

major golf tournaments.

Quinclorac 1.5L Herbicide 53883-336

Quinclorac, 

dimethylamine salt, 

18.92%

More hazardous 

(Tier II)
More Limited

For use on Harding Park/Fleming golf courses only in 

preparation for tournament play.

Sapphire Herbicide 62719-547 Penoxsulam
More hazardous 

(Tier II)
More Limited

Only use on City-owned golf courses in preparation for major 

golf tournaments.

Tourney Fungicide 59639-144
Metconazole, 50%; 

Silica-crystalline quartz

Most hazardous 

(Tier I)
More Limited

For management of pink snow mold (Microdochium nivale) on 

Harding Park/Fleming golf courses only in preparation for 

tournament play.

GOLF PRODUCTS
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 2016 San Francisco Reduced-Risk Pesticide List 
for City-owned properties

Product Name Type
EPA #/ 

SF code*
Ingredients

Pesticide 

Hazard 

Tier**

Use 

Limitation 

Type***

Use Limitations

Other uses require an exemption (click here)

Trimmit 2SC Plant 

Growth Regulator for 

Turfgrass

Growth 

regulator
100-1014 Paclobutrazol 22.3%

More hazardous 

(Tier II)
More Limited For use only on golf courses in preparation for tournament play.

Trinity TM Fungicide 7969-257 Triticonazole, 19.2%
More hazardous 

(Tier II)
More Limited

For use on Harding Park/Fleming golf courses only in 

preparation for tournament play. May be used 1x/year in other 

golf courses on greens only.

Turflon Ester Herbicide 62719-258
Triclopyr, butoxyethyl 

ester 61.6%

Most hazardous 

(Tier I)
Most Limited

Subject to "Limitations on most restricted herbicides".

Targeted treatment of golf course turf.  HIGH PRIORITY TO FIND 

ALTERNATIVE.

Agnique MMF-G
Mosquito 

control - other
53263-30

Poly(oxy-1,2-

ethanediyl),alpha-

isodecyl-omega-

hydroxy-phosphate 

32%

More hazardous 

(Tier II)
Most Limited

Use for late instar mosquito larvae and pupae, in combination 

with microbial products. DISCONTINUING - USE UP 

REMAINING STOCK

BVA2 Mosquito 

Larvicide

Mosquito 

control - other
70589-1

Highly refined 

petroleum distillate 

(mineral oil)

More hazardous 

(Tier II)
More Limited Use as a pupacide for public health mosquito treatments. 

Contrac All-Weather 

Blox
Rodenticide 12455-79 Bromadiolone 0.005%

Most hazardous 

(Tier I)
Most Limited

HIGH PRIORITY FOR REMOVAL. USE UP EXISTING STOCKS. 

For use only inSan Francisco International Airport Terminal 

Areas, or for commercial lessees on city properties that are not 

adjacent to natural areas.  In commercial establishments, use of 

product shall be a last resort after other, less-toxic measures have 

been implemented, including sanitation and trapping, and only 

where a significant public health hazard is 

recognized by the SF Dept. of Public Health. In all 

cases, monitoring shall be used whenever feasible to minimize 

rodenticide use.   

Mosquito control - 

microbial

Mosquito 

control - 

microbial

Various

Bacillus thuringiensis 

(Berliner or Israelensis) 

or  Bacillus sphaericus

Least hazardous 

(Tier III)
Least Limited

Any microbial mosquito larvicide with active ingredients Bacillus 

thuringiensis  (Berliner or Israelensis) or  Bacillus sphaericus  is 

categorized as Least limited.

Mosquito control 

products - IGRs

Mosquito 

control - IGRs
Various S-Methoprene (5026

Least hazardous 

(Tier III)
More Limited

Use for tanks with limited access, or other areas where frequent 

treatments are infeasible. For City catchment basins, microbial 

products are preferred.  Not for use in estuarine environments 

except under control of San Mateo Mosquito Abatement District. 

Rodent control - 

diphacinone block 

baits

Rodenticide Various Diphacinone
More hazardous 

(Tier II)
More Limited

See Site-Specific Limitations. For rat control only in 

situations with high public health concerns, where trapping is 

infeasible. In all cases, monitoring shall be used whenever 

feasible to minimize rodenticide use.  HIGH PRIORITY TO FIND 

ALTERNATIVE.

Top Gun All Weather 

Bait Block 

Rodenticide

Rodenticide 67517-66 Bromethalin 0.01%
Most hazardous 

(Tier I)
Most Limited

For use only in City-owned sewer lines, San Francisco 

International Airport Terminal Areas, or for commercial lessees 

on city properties that are not adjacent to natural areas.  In 

commercial establishments, use of product shall be a last resort 

after other, less-toxic measures have been implemented, 

including sanitation and trapping, and only where a 

significant public health hazard is recognized by the 

San Francisco Dept. of Public Health. In all cases, 

monitoring shall be used whenever feasible to minimize 

rodenticide use.  

*For products exempt from US EPA registration (usually 'Generally Regarded as Safe'), SF creates its own product code

**A product's  tier ranking reflects hazard  (the possibility of harm) but not risk  (probability of harm). It is does not include consideration of likely exposure. 

     It is determined using the SF Pesticide Hazard Screening Protocol, http://sfenvironment.org/download/guide-to-the-reduced-risk-pesticide-list-revised-2013

***Use limitation type is an informal rating of risk  (probability of harm), determined by  considering a product's hazard tier rating, formulation, 

VECTOR CONTROL PRODUCTS
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108-0392016-262 

October 18, 2016 

Debbie Raphael, Director 
San Francisco Department of the Environment 
1455 Market Street, Ste. 1200 
San Francisco, CA 94103 

Re: OCII Response to Request for Information on City-owned Properties under the Citywide 
Integrated Pest Management Program 

Dear Debbie, 

This letter is in response to your interdepartmental request from the Commission on the 
Environment for information regarding the potential for further herbicide reduction on City-owned 
properties under the citywide Integrated Pest Management (IPM) Program. 

The Office of Community Investment and Infrastructure (OCII), while not a City Department under 
the SF Environment Code Section 305(a), owns and/or manages various parks and open spaces 
in the City. The properties that OCII currently owns and/or manages, or will own and/or manage 
in the future as development is completed, include Yerba Buena Gardens and parks and open 
spaces in the Transbay, Mission Bay, and Hunters Point Shipyard and Candlestick Point Project 
Areas. 

The largest open space systems that are currently open to the public and managed by OCII are 
Yerba Buena Gardens (YBG) and the Mission Bay Open Space System (MB). OCII contracts 
with MJM Management Group (MJM) for property management of these areas, including 
landscaping maintenance services. Through these contracts, OCII requires MJM to comply with 
the City's IPM Program. 

This letter summarizes OCII's internal research on the costs, impacts, obstacles and 
opportunities for further herbicide reductions under the IPM Program in YBG and MB, specifically 
reductions in the most hazardous (Tier 1) pesticides. 

1. Pathway to significant reduction: 
OCII has already achieved a total reduction in YBG and MB. These properties do not use any of 
the Tier I products currently found on the San Francisco Reduced Risk Pesticide List 2016, as 
reported by MJM to the Department of Environment pesticide application database and to OCII. 
For 2016, the Tier 1 products list includes Roundup Pro Max, Roundup Custom, Aquamaster, 
Turflon Ester, Garlon 4 Ultra, and Fiesta. 
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108-0392016-262 
October 18, 2016 

2. Estimated impacts of two-year phase-out: 
OCII's contractors have already phased-out use of the use of Tier 1 products in YBG and MB. 
There have been operational and cost impacts to achieve the phase-out and these operational 
costs will be on-going. The estimated impacts of the elimination of the above products are: 

Operational Impacts 
• Increased labor costs due to hand and mechanical weeding 
• Weed management is not as successful 
• Possible encroachment of undesired plant species 
• Potential damage to the plants in the Gardens 
• Pathway cracks 

Cost Impacts 
Additional costs for weed management, including personnel, materials, and contracting 
ranges from $1500- $3000 weekly for YBG and MB properties combined 
Costs for more frequent sidewalk and paver repairs 
Increased costs for plant replacement 

3. Regulatory Compliance: 
As noted above, OCII, through its property management contracts for YBG and MB, requires 
MJM to comply with the City's IPM Program. MJM staff and landscaping contractors at MB and 
YBG are trained on IPM policies, procedures database and attend IPM classes. 

As new open spaces within OCII's active project areas (Transbay, Mission Bay, and Hunters 
Point Shipyard and Candlestick Point) are completed and opened to the public, OCII will include 
City IPM compliance information in its Request for Proposals (RFP) issuances for open space 
management and landscaping services, coordinate with Department of Environment staff to 
provide IPM Program information at pre-submittal conferences, and ensure that its property 
management and landscape services contracts contain the City IPM Ordinance compliance 
provisions and that contractors attend City IPM training. 

I hope that OCII's response is helpful to your staff and the Commission on the Environment as 
your department continues to implement the IPM Program. Thank you for the opportunity to 
comment and please feel free to contact me if you have any questions or suggestions. 

Sinceri 

TiffanysBcmee / 
Executive Director 

Cc: Christine Maher, OCII 
Chris Geiger, Department of the Environment 



San Francisco International Airport

September 20, 20 I 6

Ms. Debbie Raphael, Director
San Francisco Department of the Environment

I 455 Market Street, Suite I 200
San Francisco, CA 941 03

SUBJECT: Herbicide Reduction Analysis

Dear Ms. Raphael:

This letter and supporting documentation responds to an inquiry received by the Airport dated
May 5, 201 6, regarding herbicide reduction efforts as part of San Francisco International Airport’s
Integrated Pest Management (1PM) Program which is currently, and has been historically,
administered in deep collaboration with San Francisco Department of the Environment’s (SFE) aligned
Program.

SFO’s 1PM Program uses an ecosystem-based strategy to minimize impacts on both the environment
and human health to preserve a natural gateway into our airport, which includes vast drought-
tolerant, native and pollinator species, alongside the largest planted redwood grove in an urban
environment. These species provide both carbon sinks and air quality and aesthetic benefits to our
passengers and employees alike, and allow the airport’s attainment of varied elements of the SF
Environment Code, namely Chapter 7 & 9.

The inquiry guided SF0 to complete a series of research steps on the costs, impacts, obstacles and
opportunities for further herbicide reductions on airport property (pg. 3 of the letter). To that end,
our Landscape Supervisor, James Brassil, has hosted phone meetings with SFE’s 1PM Program
Manager, Chris Geiger, to clarify any questions pertaining to this request and affirm the airport’s
approach to compile its response. The three basic questions prompted in the letter, which were also
reviewed via those phone discussions, are responded to via the format requested and shared as an
attachment.

In continued recognition of SFO’s dedication to environmental compliance and partnership with SFE,
please let us know if we can provide any clarification on the contents described herein in support of
SFE’s report back to the Commission on the Environment at its November meeting.

Attachment

AIRPORT COMMISSION CITY AND COUNTY OF SAN FRANCISCO
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SF0 Inquiry Response
RE: SFE Herbicide Reduction Analysis — Request for Information

Question I. Describe pathway to significant reduction

(a) Expected percentage reduction possible: In the last year, SF0 has eliminated all use of glysophate
in landscaped areas. This has led to a 20 % reduction in glyphosate usage overall. Currently, the only
areas being treated with glysophate are the Airfield, road shoulders, areas around freeway ramp
guard rails, around buildings close to the Airfield (to minimize pest habitat), and sidewalk areas
where manual removal is very difficult. Additionally, where glysophate is utilized, the airport has
reduced its concentration of active ingredient from a 2% solution to a 1% (half of the manufacturer’s
recommended concentration). SF0 believes this diluted product to be effective for weed abatements.

(b) Estimated cost to achieve this reduction: To achieve this noted reduction, SF0 has diverted labor
resources needed to manage weeds, using such methods as hand pulling, sheet mulching, mowing, and
weed whipping. This extra demand on weed management diverts gardener’s available time away from
other important aspects of land management such as water management as well as pest and disease
observations and management. Managing weeds using strictly cultural methods is extremely labor
intensive. Maintaining at this current level under these modified restrictions will likely require the
additional hire of three or more gardeners to focus strictly on weed management.

(c) Likely alternatives to be used in place of Tier I herbicides: SFO’s Landscape Supervisor is strongly
encouraging the allowed use of alternative Tier 2 burn down herbicides. Fatty acid-based post
emergence organic herbicides such as Scythe can be an effective tool in weed management
operations. These “burndown” herbicides are not systemic and will require more than one
application and more labor to perform the repetitive work (minimum addition of one 3422 1PM
Specialist position).

(d) Timeline: Deployment could likely occur within two years, depending on the current Fiscal/Budget
Year calendar, to allow for adequate time to to budget and recruit for this level of additional labor.

(e) Factors that affect your ability to achieve reductions: Two main factors restrict SFO’s ability to
achieve further reductions: worker safety and labor resource capacity. Logistically many of SFO’s
weed management operations are performed in areas that are very dangerous for worker safety,
specifically along road shoulders, median planters, and freeway on/off ramps. Any prolonged exposure
for workers in these areas will significantly increase the risk and likelihood of injury. Further, as noted
above, application of alternative weed abatement techniques will require additional trained labor.

Question 2. Estimate impacts of a 2 year phase out.

(a) Costs for weed management: It is difficult to accurately estimate the true costs of attempting to
perform weed management operations without the use of herbicide. These weeds, known to invade
areas such as road shoulders, freeway ramps and our Airfield, are generally the toughest to physically
manage (compacted soils, tap roots) and are labor intensive because power equipment cannot be
used due to the risk of property damage. On the Airfield during active operations, efforts would
conflict and delay our primary business activity and put workers at dramatic and unnecessary risk. On
off-Airfield sites, these efforts would require crews set up lane closures and compete with roadway
traffic, also elevating their risk and accident exposure. Further manual removal, at any, but
particularly this scale, requires repetitive motion that may result in worker injury. Landscape staff
estimate an additional six to eight person crew would be required, plus equipment and vehicles,



SF0 Inquiry Response
RE: SFE Herbicide Reduction Analysis — Request for Information

should a herbicide ban advance. This translates to a minimum additional cost of $500,000 to the
airport.

(b) Estimate impacts of two-year phase-out: The overall quality of a world class facility with a
carefully curated landscape aesthetic like SF0 would be significantly impacted. The magnitude of the
area our staff maintain to the highest standards could not be achieved using strictly cultural manual
methods. Labor expenses would soar for this level of landscape service and adjacent public safety
services to protect workers performing landscaping work.

(c) Regulatory compliance: SF0 maintains a strong commitment to regulatory compliance and will
continue to do so across all levels of its operations. Currently, all weed management operations are
performed by state licensed personnel who work to the highest professional standards.

(d) Habitat conservation: Currently SF0 does not use any herbicides in any areas designated as
wildlife habitat.

(e) Other issues as appropriate:
(I) Potential revenue impacts if the airport appearance deteriorates.(ii) Potential impacts to
worker health and safety if required to work in more “active” work zones with competing
activities and equipment (airplanes, vehicles).
(iii) Potential legal liabilities could arise should staffing be reallocated to address elevated weed
levels, thereby leaving less staff available for signage clearance.
(iv) Potential for the decline in standards of ornamental landscapes if labor resources are
reallocated away from performing the necessary preventative maintenance (e.g. invasive species
removal)
(v) The biggest challenge is keeping ahead of invasive species from property that SF0 actively
manages. Staff currently use extensive mulching and mechanical management techniques such as
mowing and weed whipping, but this sometimes feels like holding back the tide with a bucket. To
truly get an upper hand of reducing the amount of invasive weeds that produce seeds prolifically,
our team needs either significantly more labor, or the ability to use Tier 2 burndown herbicides.
When used professionally, and we do have a very highly trained professional staff, this is a
beneficial tool to assist in the long term management of invasive species.

Question 3. Describe procedure for

At SF0, all the landscape operations are handled by in-house staff.

Regarding compliance with Building contractors, there needs to be clear information about the City’s
1PM program requirements provided to contractors during the bidding process, so that they are
aware of additional costs that may be incurred to be compliant.



cgeiger
Text Box
ATTACHMENT D (PUBLIC WORKS)













SFPUC response to DOE request for information 
 

I. Introduction and Background 
 
A. Department of Environment Request for Information  

 
The Department of the Environment, which facilitates the San Francisco IPM Ordinance, 
has requested that several City Departments, including the SFPUC, conduct internal 
research with department staff to provide the following informational items:  

 

(1) Outline a feasible pathway to significant reduction of ‘most hazardous’(Tier 1) 
herbicide use on all City properties, including: 

a. Expected percentage reduction possible 

b. Estimated costs to achieve this reduction 

c. Likely alternatives to be used in place of tier 1 herbicides 

d. Timeline 

e. Factors that affect your ability to achieve reductions 

(2) Summarize the likely impacts of a two-year phase-out of ‘most hazardous’ (Tier 
1) herbicide products on all City properties, including impacts on: 

a. Costs for weed management, including personnel, materials, and 
contracting 

b. Quality of weed management efforts 

c. Regulatory compliance (if any) 

d. Habitat conservation (if any) 

e. Other issues as appropriate, such as: 

i. Revenue impacts 

ii. Worker health 

iii. Legal liabilities 

iv. Loss of intended land uses 

v. Description of weed management challenges that cannot be met 
without Tier 1 herbicides (if any), with explanation 

(3) Describe what policies and procedures are in place – or could be put into place in 
the future – to ensure that your contractors are briefed and trained on IPM policies 
before beginning work.  

 

B. SFPUC Vegetation Management 
 

Within-city areas with public access 

The SFPUC City Distribution Division operates and maintains a water distribution 
system which includes more than 1,250 miles of distribution pipelines and several 
supply and storage facilities. The SFPUC Waste Water Enterprise maintains the City’s 
combined stormwater-sewer system, which includes 900 miles of sewer lines and 
several pump stations, treatment plants, and several green infrastructure projects. 
Public access is generally restricted to the lawn at Merced Manor, areas above 
stormwater-sewer lines, and paths surrounding existing facilities.  
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On-going vegetation management generally includes removing woody vegetation 
from reservoir embankments as required by the California Division of Safety of Dams 
(DSOD), maintaining the green infrastructure projects, removing vegetation such as 
poison oak and blackberry that encroaches in/near paths and facilities, and 
maintaining the landscaping around other facilities. 

 

Other areas 

Outside of the City of San Francisco, the SFPUC manages power and pipeline rights-of-
way, several power and drinking water treatment facilities, and more than 65,000 acres 
of watershed lands. The rights of-way corridors occur in rural and urban areas, along 
more than 150 miles from Tuolumne County to San Mateo County. The Alameda 
Watershed lands consist of more than 36,000 acres in Alameda County, mostly arid 
grasslands and savannah that are grazed to reduce fire risk. The Peninsula Watershed 
lands consist of more than 23,000 acres in San Mateo County, mostly dense shrubland, 
oak woodland, mixed evergreen forest and grassland. Some portions of the rights-of-
way are leased or open to public use. Public access on watershed lands is generally 
restricted to specific trails.   

 

Much of the vegetation maintenance implemented by the SFPUC on City-owned lands 
outside of the City is required to comply with federal, state, and/or local laws and 
regulations.  Along the rights-of-way, long-term vegetation management includes 
maintaining the power and pipelines clear of woody vegetation and reducing ladder 
fuels that increase fire risk. On the watershed lands, long-term vegetation management 
includes maintaining access routes and facilities (e.g., dams, pipelines) clear of woody 
vegetation to allow for inspection and avoid root-damage, reducing ladder fuels such as 
tall grass and scrub, maintaining endangered species habitat, and managing invasive 

species. Additional, short-term vegetation management involves removing invasive 
vegetation for mitigation requirements (related to creating endangered snake, 

endangered plant, and oak habitats) that are required by federal and state permits to 
continue construction of the Calaveras Dam Replacement project and are 
prerequisites to restoring Lower and Upper Crystal Springs Reservoirs to their 
historical storage capacity.  

 
II. SFPUC Response to Request for Information 

 
(1) Outline a feasible pathway to significant reduction of ‘most hazardous’(Tier 1) 

herbicide use on all City properties (include items a-e below):  
 

a. Expected percentage reduction possible:  
 

Within-city areas with public access 

Over the short term, CDD has reduced its use of Tier 1 herbicides by 73% 
(comparing the first three quarters of 2015 with the first three quarters of 
2016 Q1-3). This reduction is due to multiple factors, including the new DOE 
general restriction on using Tier 1 herbicides on turf or within 15 feet from a 



public path. Over the long-term, if CDD is required by the Department of Dam 
Safety to further remove woody vegetation from reservoir embankments, or if 
CDD continues to receive complaints from residents about the resulting increase 
in weeds, it may be necessary to use alternative methods (see item 1b for a 
discussion of associated costs) or temporarily close public paths in order to treat 
the weeds and increase the Tier 1 herbicide use.  

 

There may be temporary spikes in use during finite projects such as the 
implementation of maintenance and/or capital improvement projects (e.g., 
invasive plant removal in order to protect pipelines or facilities, invasive plant 
removal during landscaping efforts related to the Sewer System Improvement 
Program).  

 

Other areas 

The SFPUC has several on-going vegetation removal obligations within the lands 
associated with the Regional Water System such as vegetation removal for fire 
guarding, facilities protection, dam safety, hazard-tree removal, and 
revegetation and mitigation projects associated with the Water System 
Improvement Program. Although the SFPUC has worked towards minimizing the 
use of Tier 1 herbicides to the extent possible and improving application 
precision (see item 1b), there remain situations where spot-use is necessary, 
such as for invasive species that re-sprout when cut without the use of 
herbicides or where large-scale manual removal might cause excess erosion. For 
example, the SFPUC implemented twelve large-scale federal and state permit-
required BioRegional Habitat Restoration (BHR) mitigation projects in 2012 and 
2016, and several projects required the removal of especially hardy invasive 
species such as acacia and pampas grass, resulting in a temporary increase in 
Tier 1 herbicide use. Because the implementation of these BHR projects is nearly 
complete, Tier 1 herbicide use is expected to be approximately 40% less next 
year than this year. There could be temporary spikes in the future—due to 
activities such as follow-up removal of re-sprouts; on-going pipeline and dam 
protection efforts, fire guarding, and hazard vegetation removal; the 
implementation of additional mitigation projects; the thinning of plant species 
that are vectors for root-rot and sudden oak death; and the implementation of 
the Hetch Hetchy System Improvement Program.   

 

b. Estimated costs to achieve this reduction:  
 

Within-city areas with public access 

For poison oak control, CDD has generally shifted from the use of Tier 1 
herbicides to brush-cutting, with an estimated tenfold increase in costs. For turf 
maintenance, CDD has generally shifted from mowing and weeding to mowing 
only. Although there have been no additional short-term direct costs related to 
this shift from mowing-and-weeding to mowing-only, CDD has begun to receive 
complaints about the resulting increase in weeds. The complaint rate may 
increase over time, especially as the drought ends and as residents begin to 
expect the City to return the sites to a more “maintained” aesthetic. The costs 



required to rehabilitate the sites without the use of Tier 1 herbicides are difficult 
to estimate, but it is estimated to cost up to $20,000/acre per year to use hand-
weeding in order to maintain high-quality weed-free turf.      

 

Other areas 

Over the past couple of years, the SFPUC has implemented the following efforts, 
which have helped minimize Tier 1 herbicide use and improved application 
precision: 

 

i. Re-negotiated several of our permit obligations to reduce the number of 
invasive species we are required to remove; 

ii. Implemented a large effort to plant native riparian vegetation that can 
out-compete many invasive plants; 

iii. Refined alternatives for removing several invasive species (e.g., 
solarization for removing harding grass); 

iv. Found new alternatives for some invasive species (e.g., using Axxe 
herbicide for stinkwort control); 

v. Through on-going experiments, determined the minimum herbicide 
amount necessary to control some invasive species;  

vi. Found cutting-edge methods that significantly reduce the amount of 
drift associated with controlling other invasive species (e.g., using 
injection during acacia removal and roll-on stump-application for 
controlling pampas grass). 

vii. Participated in DOE-led and California Invasive Plant Council workshops 
to exchange information regarding alternatives to Tier 1 herbicides.  

 

The existing additional costs related to implementing items i-vii are difficult to 
approximate, but are estimated to be at least $100,000 per year.      

 

c. Likely alternatives to be used in place of Tier 1 herbicides:  
 

Chemical alternatives for Tier 1 herbicides include Milestone, imazapyr, organic 
burn-down chemicals, and non-chemical alternatives include continuous 
mowing/chainsawing/brushcutting, hand-weeding, solarization/tarping, 
mulching, stump-grinding, mechanical removal (e.g., JAWZ equipment), 
sheep/cattle/goat grazing, disking, and prescribed burns/flame-torching. As 
discussed in item (2.e.v), these alternatives are ineffective for removing several 
invasive species that the SFPUC is obligated to control, and many of these 
alternatives come with potential safety and environmental hazards.  

 
d. Timeline:  

 

Within-city areas with public access 

Short-term: CDD has reduced its use of Tier 1 herbicides by 73 % (comparing the 
first three quarters of 2015 with the first three quarters of 2016 Q1-3). This is 



due to multiple factors, including the new DOE general restriction on using Tier 1 
herbicides on turf or within 15 feet from a public path.  

 

Long-term: In future years, use may increase temporarily during the 
implementation of maintenance and/or capital improvement projects (e.g., 
invasive plant removal in order to protect embankments, pipelines and facilities; 
invasive plant removal during landscaping efforts related to the Sewer System 
Improvement Program).  

   

Other areas 

Short-term: The SFPUC implemented twelve large-scale federal and state permit-
required BioRegional Habitat Restoration (BHR) mitigation projects in 2012 and 
2016, and several projects required the removal of especially hardy invasive 
species such as acacia and pampas grass, resulting in a temporary increase in 
Tier 1 herbicide use. Because the implementation of these BHR projects is nearly 
complete, Tier 1 herbicide use is expected to be approximately 40% less next 
year than this year.  

 

Long-term: The SFPUC has several on-going vegetation removal obligations 
within the lands associated with the Regional Water System. These include 
vegetation removal for fire guarding, dam safety, hazard-tree removal, and 
revegetation and mitigation projects associated with the Water System 
Improvement Program. Although the SFPUC has worked towards minimizing the 
use of Tier 1 herbicides to the extent possible and improving application 
precision (see answer to 1b), there remain situations where spot-use is 
necessary, such as for invasive species that re-sprout when cut without the use 
of herbicides or where large-scale manual removal might cause excess erosion. 
Therefore, long-term use is predicted to be non-zero, but 40% less than 2016 
levels during typical years (i.e., years in which the SFPUC is required to only its 
perpetual obligations such as pipeline and dam protection efforts, fire guarding, 
and hazard vegetation removal). There may be temporary spikes in use during 
atypical years (i.e., years in which the SFPUC fulfills commitments related to 
finite projects, such as the implementation of additional mitigation projects, the 
thinning of plant species that are vectors for root-rot and sudden oak death, and 
the implementation of remaining infrastructure repair and upgrade projects 
such as the Hetch Hetchy System Improvement Program).    

 
e. Factors that affect SFPUC ability to achieve reductions:  

 
Obligations: The SFPUC has several on-going vegetation removal obligations. 
These include vegetation removal for fire guarding, hazard-tree and poison oak 
removal in near roadways and paths, facilities safety, and revegetation and 
mitigation projects associated with various capital improvement programs (e.g., 
WSIP, SSIP, HHSIP). 
 
Current lack of adequate alternatives: Although the SFPUC has worked towards 
minimizing the use of Tier 1 herbicides, there remain situations where there are 



no appropriate alternatives for some invasive species, due to limited 
effectiveness. In addition, some alternatives are associated with safety and 
environmental limitations, especially when used in steep and remote locations.  
Example challenges are provided in item (2.e.v), below. 

 
(2) Estimated impacts of two-year phase-out (Summarize the likely impacts of a two-year 

phase-out of ‘most hazardous’ (Tier 1) herbicide products on all City properties, 
including impacts on items a-e below):  

 
a. Costs for weed management, including personnel, materials, and contracting:  

 

To fulfill mitigation related to endangered snake habitat: assuming the SFPUC 
were able to obtain air quality permit to conduct prescribed burns for 
controlling invasive vegetation, a prescribed burning effort would cost an 
estimated $200,000-300, 000 every four years.  

 

To fulfill mitigation related to endangered plant habitat: assuming tarping was a 
successful method for removing invasive plants such as pampas grass and other 
invasive vegetation, it would require an extra ~$200,000 every year for 10 years 
(if tarping was not successful, the SFPUC would further delay or lose ability to 
regain full use of Lower Crystal Springs Reservoir.) 

 

To fulfill mitigation related to oak habitat: assuming tarping was a successful 
method for removing acacia, it would require an extra $500,000 every two years 
for 4-5 years; if tarping was not successful, approximately $7-10 million would 
be necessary to find another mitigation project (or the SFPUC could further 
delay or lose the ability to regain full use of Lower Crystal Springs Reservoir). 

 

To reduce fuel loads: To reduce fuel loads in priority areas, such as under the 
power transmission lines or near suburban and urban areas, it is estimated that 
it would cost at least $800,000 per year to manage invasive species that 
contribute to fuel loads. 

 

To fulfill requirements related to facilities protection and hazards reduction: 
Costs are not applicable; Because the dam faces need to be visible at all times 
and many are inspected monthly, there are no feasible alternatives to existing 
methods for vegetation control, which include spot-use of Tier 1 herbicides.  

 

b. Quality of weed management efforts:  
 

As described above, although the SFPUC has worked towards minimizing the use 
of Tier 1 herbicides, there remain situations where there are no appropriate 
alternatives for some invasive species, due to the limited effectiveness of 
currently available alternatives. Example limitations that would lead to low 
quality vegetation management are provided in item (2ev).  

 



 

 

 

c. Regulatory compliance (if any):  
 
Going to absolute zero use is not possible because it would cause us to be out of 
compliance with the following regulatory obligations: 

 California fire guarding requirements 

 WSIP federal and state permit requirements 

 California DSOD requirements related to the integrity of structures and 
the ability to inspect structures 

 Federal powerline maintenance requirements (including NERC/WECC 
requirements) 

 

d. Habitat conservation (if any):  
 

Going to zero use of Tier 1 herbicides before finding adequate alternatives  
would likely impact he invasive plant removal program that supports the 
Alameda Watershed’s grazing program, which is important for fire management 
in the East Bay and for conserving sustainable land-use throughout the East Bay.  

 

In addition, the following special-status native species would be impacted by 
going to zero use of Tier 1 herbicides before finding adequate alternatives: 

 Rare, threatened, and  endangered serpentine grassland plant species on 
the Peninsula (e.g., chocolate lily, fragrant fritillary, fountain thistle, 
Marin dwarf flax, white-rayed pentachaeta, Crystal Springs lessingia)   

 Endangered butterflies (e.g., Mission blue butterfly, San Bruno elfin)  

The following special-status native species could be impacted by going to 
zero use of tier 1 herbicides before finding adequate alternatives: 

 Rare and endangered serpentine grassland plant species in the East Bay 
(most beautiful jewelflower) 

 Rare chaparral plant species (rare manzanitas, Hospital Canyon larkspur) 

 

e. Other issues as appropriate, such as:  
 

i. Revenue losses: 

Example potential revenue impacts include the following:  

 If the SFPUC was not able to fulfill mitigation requirements related to 
endangered snake, endangered plant, and oak habitat (due to the 
inability to use Tier 1 herbicides), the SFPUC could lose the ability to 
regain full use of Lower Crystal Springs Reservoir, which could further 
risk water supply reliability.  

 

ii. Worker health  



 

In addition to issues related to limited effectiveness, some of the available 
alternatives to Tier 1 herbicides pose risks to worker health, especially when 
used in steep and remote locations.  The following table describes example 
worker health issues (issues related to efficacy and impacts to rare native 
plants/animals are described in item 2ev).   

Alternative Example issues related to worker health issues 

Organic burndown 
chemicals 

Can burn hands/eyes if spilled 

Hand-weeding Can cause back strains 

Continuous 
mowing/chainsawing
/brushcutting 

 

 

Dangerous on steep terrain 
Stump-grinding 

Jawz, mechanical 
removal 

Disking Causes uneven terrain 

Fire Direct risks to workers, indirect risks (air pollution), and 
potential risks of fire spreading into surrounding 
suburban lands. 

 

iii. Legal liabilities  

 

Legal liabilities include not being able to fulfill federal/state obligations, as well 
as exposing workers to safety issues posed by alternatives. 

 

iv. Loss of intended land uses  

 Water quality could be impacted by erosional issues (and ecosystem 
services could be at risk over the long-term if invasive species reduce 
biodiversity and ecosystem resilience. 

 The Peninsula lands’ conservation value as a Biosphere Reserve/Fish and 
Game Refuge could be impacted through reduced biodiversity. 

 The Alameda lands’ conservation value as grazing and open space could 
be impacted through reduced rangeland productivity and reduced 
biodiversity. 

 

v. Description of weed management challenges that cannot be met without 
Tier 1 herbicides (if any), with explanation: 

 

 Removing vegetation that displaces the endangered species habitat that 
we are required to enhance.  Example vegetation that is not likely to be 
removed effectively without Tier 1 herbicides includes pampas grass. 

 Removing vegetation that displaces the oak habitats we are required to 
enhance. Example vegetation that is not likely to be removed without 
Tier 1 herbicides includes acacia.  



 Removing re-sprouting vegetation that could cause fire-risk or root-
damage near facilities (e.g., roads, buildings, paths, pipes, power 
transmission lines, dams). Example vegetation that is difficult to remove 
effectively without Tier 1 herbicides include most flowering trees and 
shrubs. 

 Removing flammable invasive species that are difficult to control 
effectively through other means such as grazing. Example vegetation 
that is not likely to be removed effectively without Tier 1 herbicides 
includes medusahead and stinkwort in the East Bay.  

 
There are additional situations where alternatives to Tier 1 herbicides are not 
appropriate, due to various limitations related to effectiveness, safety and 
environmental issues. Examples are provided below: 
 

Alternative Example effectiveness 
limitations 

Example safety and 
environmental limitations 

Milestone Not effective on all vegetation 
types 

 

Imazapyr Not effective on all vegetation 
types 

 

Organic 
burndowns 

Generally not effective on re-
sprouting vegetation; not 
feasible for large areas; 
resulting bare ground can 
encourage additional invasive 
species. 

Many organic burndown 
products can burn hands/eyes 
if spilled; many can change the 
pH of the soil with long-term 
use 

Continuous 
mowing/chainsa
wing/brushcutti
ng 

Generally not effective on re-
sprouting broadleaf 
vegetation (causing several to 
sprout from roots and/or 
grow back more vigorously 
than before) 

Can be very difficult on steep 
terrain; can harm endangered 
wildlife inhabiting the area 
(e.g., San Francisco garter 
snakes) 

Hand-weeding Not feasible for large areas  Can result in back strains and 
may cause erosion issues 

Solarization/tarp
ing 

Generally not effective in cool 
climates or where the 
public/winds can damage 
tarps; resulting bare ground 
can encourage additional 
invasive species.  

Can entrap endangered 
species such as San Francisco 
garter snake (unless used in 
small sections, which 
decreases efficiency); The large 
amounts of damaged plastic is 
difficult to collect; Resulting 
bare ground can lead to 
erosion. 

Mulching Generally not effective on 
steep slopes 

Can be a source of plant 
pathogens. 

Stump-grinding Not effective on root- Can be dangerous on steep 



sprouting species, such as 
acacia and tree-of-heaven 

terrain. 

Jawz, 
mechanical 
removal 

Not effective on short 
vegetation 

Can create erosion problems. 

Sheep/Cattle 
grazing 

Not effective on non-forage 
vegetation 

requires infrastructure to keep 
sheep/cattle away from 
facilities, contain animals 
within targeted areas and 
protect animals from 
predators 

Goat grazing Not effective on all 
vegetation;; can be difficult to 
keep in areas with mountain 
lions 

Requires infrastructure to keep 
goats away from facilities. 

Disking Not completely effective on 
re-sprouting vegetation; 
resulting bare ground can 
encourage additional invasive 
species. 

Causes divets and uneven 
terrain. Resulting bare ground 
can lead to erosion. 

Fire (prescribed 
burning/flame-
torching) 

Not completely effective on 
all species; resulting bare 
ground can encourage 
additional invasive species.  

Can lead to uncontrolled fires, 
erosion and risks for humans 
and wildlife. Resulting bare 
ground can lead to erosion. 

 
 

(3) Describe procedure for ensuring contractor compliance (All contractors working on 
City properties are already required to comply with the IPM Ordinance (Env Code, 
Section 308). The new “Restrictions on Use of ‘Most Hazardous’ (Tier I) Herbicides” 
also stipulates that all contractors must be “briefed and trained” on IPM Program 
policies before beginning work. Please describe what policies and procedures you 
have in place – or can put into place in the future – to ensure that your contractors are 
in compliance.) 

 

 Existing procedures and policies include: 
o Reference to IPM Ordinance and restrictions in Construction Specs 

o Approval of written Pesticide Recommendations by SFPUC/NRLMD IPM coordinator 

o Environmental Compliance Review (e.g., NRLMD Project Review input) 

o Tail-gate meetings 

o Trainings for contractors and for staff that develop scopes of work and provide 
biological oversight (led by the Department of Environment and/or NRLMD IPM 
coordinator) 
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San Francisco Recreation and Parks Department Herbicide Reduction Analysis 

Question 1 - Describe pathway to significant reduction: outline a feasible pathway to significant 
reduction of ‘most hazardous’ (Tier I) herbicide use on all City properties, including: (a) Expected 
percentage reduction possible; (b) Estimated costs to achieve this reduction; (c) Likely alternatives to 
be used in place of Tier I herbicides; (d) Timeline; and (e) Factors that affect your ability to achieve 
reductions. 

RPD manages 4,113 acres of recreational and open space land, including 220 San Francisco 
neighborhood parks, 179 playground and play areas, five golf courses, as well as Golden Gate Park. 
Managing RPD’s diverse recreational resources and preserving RPD’s remnant natural areas poses a 
wide variety of significant management challenges, including the enormous task of preserving the 
usability and playability of RPD’s recreational resources, promoting biodiversity, maintaining San 
Francisco’s cultural landscapes, and upholding the various 
elements of RPD’s mission to the public.1  

The importance of controlling invasive pests and weeds on 
RPD property cannot be overstated. Unchecked weed growth 
could irreversibly transform RPD’s iconic landscapes by 
overtaking open space and degrading recreational resources 
(e.g., Oxalis overtaking native grasslands, kikuyu grass 
degrading golf and turf lands). Over the last six years, RPD 
has reduced its total use of currently-listed Tier I herbicides 
by 91%.2 However, because of persisting weed management 
challenges, Tier I herbicides glyphosate and triclopyr 
continue to be selectively used.  

RPD Has Undertaken Significant Reductions in Currently-listed Tier I Herbicides 

Despite continuing pest management challenges, RPD is already far along its path to significant 
reduction of currently-listed Tier I herbicides. Even prior to the International Agency for Research on 
Cancer’s (IARC) March 2015 designation of glyphosate as a “probable human carcinogen,” RPD had 
made significant strides to proactively reduce use and therefore minimize exposure risk from herbicides 
to park users and employees. Between 2010 and 2015, RPD decreased overall currently-listed Tier I 
herbicide use by approximately 72%3. These substantial preventative reductions, made in the absence of 

1 RPD’s mission statement reads: “The San Francisco Recreation and Park Department’s Mission is to provide 
enriching recreational activities, maintain beautiful parks and preserve the environment for the well-being of 
everyone in our diverse community.” Available here: http://sfrecpark.org/about/ (last accessed 9/26/16 at 7:40 
p.m.). 
 
2 Attachment A: RPD Herbicide Reduction Calculations, Calculation 3. 
 
3 Attachment A: RPD Herbicide Reduction Calculations, Calculation 1. This calculation compares the earliest reliable 
full-year cycle of tracked RPD herbicide use (April 2010 – March 2011) to the last full-year cycle ending before the 
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an official mandate or recommendation, are but one example of RPD’s commitment to chemical use 
reduction and adherence to the precautionary principle. It demonstrates the seriousness with which 
RPD takes the need to protect its workers and the public from potential exposure to pesticides on City-
owned properties.  

In March 2015, IARC designated glyphosate as a class 2A “probable human carcinogen,” and DOE 
responded by re-designating glyphosate from a Tier II “more hazardous” (safer alternative herbicide) to 
a Tier I “most hazardous” Tier I herbicide.4 RPD responded promptly by working with DOE to develop 
further restrictions on the use of glyphosate and other Tier I herbicides on RPD properties. These new 
restrictions further limited RPD’s Tier I herbicide use.5 

These efforts were a tremendous success. As compared to the year prior to the March 2015 glyphosate 
designation, in the 12-month cycle ending June 2016 RPD further reduced its overall use of currently-
listed Tier I herbicides by an additional 66% (in addition to the 72% reduction between 2010-2015).6 
These reductions resulted in an additional 51% reduction in glyphosate use, an additional 84% reduction 
in triclopyr use, and the complete phase-out (100% reduction) of iron hedta. Furthermore, when 2016 
Tier I herbicide usage (from January to July) is compared to the same period in 2015, the numbers are 
even more drastic: an 88% reduction in glyphosate use, and an overall Tier I reduction of 78%.7 

March 2015 designation of glyphosate as a “probable human carcinogen” by IARC (April 2010 – March 2015). 
During this time, RPD reduced its total glyphosate use by 69%, and its total triclopyr use by 80%. Iron hedta use 
increased from 2010 – 2015 because during this time the literature considered iron hedta a safe alternative to 
other more effective herbicides. However, as described below, as of the full-year cycle ending June 2016, RPD has 
entirely phased out iron hedta.  
 
4 Though RPD defers entirely to DOE to assess pesticide hazard risk, it is worth noting that the science on the risk of 
glyphosate to humans is far from clear. In May 2016, the World Health Organization and the United Nations Food 
and Agriculture Organization, in the most comprehensive analysis yet conducted, flatly contradicted the March 
2015 IARC designation, finding that glyphosate is unlikely to pose a risk to humans. See “Glyphosate unlikely to 
pose risk to humans, UN/WHO study says,” May 16, 2016, Arthur Neslen, The Guardian, available at 
https://www.theguardian.com/environment/2016/may/16/glyphosate-unlikely-to-pose-risk-to-humans-unwho-
study-says (last accessed 10/5/16 at 10:39 a.m.).  
 
5 Prior to the March 2015 IARC re-designation, glyphosate was considered a Tier II lower risk herbicide. Leading up 
to this re-designation, much of RPD’s glyphosate use was in lieu of herbicides that were at the time considered 
higher risk. This further demonstrates RPD’s commitment to using lower toxicity products over time.  
 
6 Attachment A: RPD Herbicide Reduction Calculations, Calculation 2. This calculation compares the last full-year 
cycle ending before the March 2015 designation of glyphosate as a “probable human carcinogen” by IARC (April 
2010 – March 2015) to the latest available full-year cycle of data (July 2015-June 2016).  
 
7 Attachment B: Email from Chris Geiger to Dennis Kern et al., “Good news on RPD herbicide trends,” sent 8/17/16 
at 1:50 p.m. These numbers may be more drastic because some of RPD’s Tier I herbicide restrictions were not fully 
implemented following the March 2015 glyphosate designation until the beginning of 2016. This suggests that the 
full scope of RPD’s Tier I herbicide reductions implemented in response to the March 2015 re-designation of 
glyphosate as a Tier I herbicide might not be evident until a full year of 2016 data is available, meaning that even 
further reductions may be reported once all the 2016 data is available. This email also notes the good news that, 

2 
 

                                                                                                                                                                                           

https://www.theguardian.com/environment/2016/may/16/glyphosate-unlikely-to-pose-risk-to-humans-unwho-study-says
https://www.theguardian.com/environment/2016/may/16/glyphosate-unlikely-to-pose-risk-to-humans-unwho-study-says


Taken together, these two sets of reductions resulted in an extraordinary overall reduction from 2010 – 
2016. During this time, RPD decreased its total use of currently-listed Tier I herbicides by 91%. This 
includes reducing glyphosate use by 85%, reducing triclopyr use by 97%, and entirely phasing out iron 
hedta.8 RPD currently uses just a fraction of what it used merely six years ago, and therefore, RPD is 
extremely far along in terms of undertaking a significant reduction in Tier I herbicide use. Moreover, it is 
significant that this 91% reduction occurred over the course of only six years - an extremely short period 
of time to fundamentally alter weed management practices throughout RPD’s complex and diverse park 
system.  

Further RPD Tier I Herbicide Reductions 

In evaluating RPD’s further possible Tier I herbicide reductions, we believe it is important to examine 
these recent successes. Prior to the IARC listing, RPD acted early to proactively reduce use of herbicides, 
and continues to be committed to chemical use reductions wherever possible. We feel that RPD’s 
proactive steps to make these reductions should be fairly credited when evaluating the possibility of 
further reductions.  

As a consequence of RPD’s early action on herbicide reductions, RPD may have reduced herbicides to 
the point that further reductions will inhibit our ability to deliver RPD’s mission to the public. These 
reductions have already resulted in significant impacts to RPD assets as RPD has prioritized herbicide 
reductions over quality of recreational and ecological assets. Throughout the course the this 
investigation, it has become clear that the remaining 9% of Tier I herbicides still in use on RPD land are 
the most critical RPD uses, and will likely be the hardest to replace without compromising central 
components of RPD’s mission to the public.  

Nonetheless, RPD will continue to make a genuine effort to reduce use of Tier I herbicides. RPD’s IPM 
team has recently conducted a series of field studies evaluating the effectiveness of available 
alternatives to glyphosate, with moderately successful results. 9 This study suggests that further 
glyphosate reductions may be possible through the more widespread implementation of these studied 
alternative approaches. RPD’s IPM team has also conducted experiments with burndowns and other Tier 
I alternatives, which may lead to further reductions. Additionally, RPD no longer uses Tier I herbicides 
for aesthetic purposes on RPD property,10 and this prohibition may result in further reductions in Tier I 
herbicide use in the coming years.  

during 2016, use of Tier II herbicides also decreased by 42%, despite the fact that Tier II use would be expected to 
increase in order to replace declining Tier I herbicide use. 
 
8 Attachment A: RPD Herbicide Reduction Calculations, Calculation 3. 
 
9 Attachment C: Available Alternatives to Glyphosate, Kevin Woolen et al., San Francisco Recreation and Park 
Department, 7/28/16.  
 
10 As discussed in detail in the answer to question two, Tier I herbicides are still used on RPD lands to promote 
biodiversity and to maintain RPD’s recreational assets. However, use for strictly aesthetic purposes is now 
prohibited. 
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RPD’s IPM program’s past successes are indicative of the seriousness that RPD will bring to trying to 
identify further possible reductions.11 RPD will continue to stay current on new IPM approaches and will 
further experiment with new methods, equipment, and procedures as they become available to further 
reduce Tier I herbicide use. That said, because of the immense complexity of the RPD system and the 
multiple ways in which weed management challenges pose potential problems for RPD’s recreational 

and natural assets, it is exceedingly difficult to estimate the 
level of further reduction, or to provide the associated costs 
or timeline. 

 Alternatives to Tier I Herbicides 

RPD is committed to an IPM approach, and has implemented 
a series of strategies as alternatives to Tier I herbicides use 
over the last six years. In compliance with federal, state, and 
DOE requirements, RPD personnel are extremely judicious in 
the use of Tier I herbicides, and as required, always explore 
non-disruptive (typically nonchemical) control methods first, 
reserving disruptive pesticides for when no other feasible 
alternatives exist and only for RPD’s most serious weed 
management challenges.  

When assessing how to respond to a weed management 
challenge, RPD evaluates whether it is a possible alternative 

to simply not address the weed in question. Then, RPD assesses whether the particular project can be 
feasibly accomplished with a manual or mechanical removal alternative.12 Finally, RPD evaluates 
whether another, lower risk herbicide can be effectively used as a Tier I alternative. Over the last six 
years, the Tier II and Tier III herbicides used on RPD land as Tier I alternatives include aminopyralid, 
burndown, clopyralid, dicamba, imazapyr, penoxsulam, and quinclorac.  

We anticipate that RPD will use this same slate of alternative strategies and Tier II and Tier III chemicals 
to attempt further Tier I reductions. Additionally, as mentioned above, RPD has conducted a series of 
field studies which evaluated the glyphosate alternatives AXXE (active ingredient: ammonium 
nonanoate), Avenger (active ingredient: d-limonene (citrus oil)), Weedzap (active ingredients: clove oil, 
cinnamon oil), as well as a propane flamer with some moderate success. Each of these approaches may 
be used as Tier I herbicide alternatives going forward. 

 

11 RPD’s IPM program was recently recognized by the California Department of Pesticide Regulation as one of the 
most innovative and forward-thinking IPM programs in the state when it was awarded the prestigious Department 
of Pesticide Regulation IPM Innovator Award in 2014.  
 
12 RPD oversees approximately 125,000 volunteer hours per year that are specifically directed towards weed 
abatement and habitat restoration, on top of the substantial amount of RPD staff time focused on manual and 
mechanical weed removal efforts.  
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Factors Affecting Ability to Achieve Reductions 

As described in more detail in our answer to Question 2, RPD faces a variety of obstacles and constraints 
affecting our ability to make further reductions. These factors include: 

• RPD’s mandate to maintain recreational spaces 
• RPD’s mandate to preserve biodiversity 
• Labor costs 
• Unavailability of alternative herbicide products 
• Maintaining contractually-binding obligations related to quality of golf/turf lands 
• Degradation of physical assets (e.g., erosion caused by mechanical or manual removal) 
• Unpredictability of new pests entering system 

Conclusion 

Under DOE’s leadership, RPD has done an exemplary job over the last six years of undertaking significant 
Tier I herbicide reductions, accomplishing an impressive 91% overall Tier I herbicide reduction between 
2010 – 2016. Though further reductions in Tier I herbicides are likely, the cost, pathway, and timeline for 
further reductions is not possible to predict with specificity at this time. Nonetheless, RPD is committed 
to doing everything possible, while still upholding its commitment to the public, to further reduce Tier I 
herbicide use on RPD properties and to help achieve DOE’s IPM goal of reducing risks from pests and 
pesticides on all City-owned properties.  
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Question 2 - Estimate impacts of two-year phase-out: summarize the likely impacts of a two-year 
phase-out of ‘most hazardous’ (Tier I) herbicide products on all City properties, including impacts on: 
(a) Costs for weed management, including personnel, materials, and contracting; (b) Quality of weed 
management efforts; (c) Regulatory compliance (if any); (d) Habitat conservation (if any); (e) Revenue 
impacts; (f) Worker health; (g) Legal liabilities; (h) Loss of intended land uses; and (i) Description of 
weed management challenges that cannot be met without Tier I herbicides (if any), with explanation.  

The following analysis was conducted based on interviews with RPD personnel. Because of the vastness 
of the material covered, some analysis by necessity was conducted at the summary level.  

a. Costs for Weed Management, Including Personnel, Materials, and Contracting 
 

1. Labor Costs 

Tier I herbicides are systemic and can kill a target plant with one application, making them especially 
effective in control of aggressive perennial weeds. Consequently, Tier I herbicides result in considerable 
labor savings compared to alternative chemical and manual control methods. Because of the complexity 
of the RPD system, it is impossible to assess the labor, materials, and contracting costs of phasing out 
Tier I herbicides with precision, but the below analysis attempts a high-level explanation of expected 
costs.  

An estimate from a neighboring agency, the Marin 
Municipal Water District, calculated that an invasive weed 
management approach that excludes herbicides costs 
almost 3.5 times as much as an approach that includes 
herbicides.13 This estimate is consistent with interviews 
with RPD staff, which revealed that 300-400% more work 
would be needed to address the weed management 
challenges that continue to require Tier I herbicides on 
RPD properties (note this estimate did not include 
materials and contracting costs). Although unanimously 
hesitant to give a cost estimate due to the high degree of 
guesswork involved, RPD staff generally agreed that the 
labor, materials and contracting impact to RPD parks and 

13 Attachment D: Farnkopf, J, Mostafaei, S. 2015. 15-year Vegetation Management Plan Cost Review. Technical 
memorandum submitted by HF&H Consultants, Inc. to the Marin Municipal Water District describing comparison 
between manual and herbicide weed treatment. This document looked at various management actions and 
compared the overall cost of an approach incorporating herbicides to an approach using no herbicides. This 
memorandum concluded that when dealing with some especially difficult weed control challenges, such as French 
Broom, the manual approach was as much as 5.9 times as expensive.  
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squares, golf and turf operations, and Natural Resources Division would be huge, amounting to an 
additional cost of several million dollars per year.14,15 For Golden Gate Park alone, RPD staff estimated 
an additional $1.5 million more in staffing costs per year; and for TPC Harding Park alone, RPD staff 
estimated an additional $1.5 million more in staffing costs per year. As discussed below, RPD staff 
reported that many of the remaining weed management challenges using Tier I herbicides simply cannot 
be realistically addressed without Tier I herbicides, and that therefore an increase in labor would have 
little effect. Even with substantial increases in personnel, RPD staff stressed that manual and non-Tier I 
chemical alternative means of weed control will not be nearly as effective as a weed control strategy 
that includes Tier I herbicides, leading to a further degradation of RPD’s recreational and park assets and 
a diminishment of the public’s use and enjoyment of these resources.  

RPD staff reported that it is much easier to address weed problems quickly when the problem first arises 
than to manage the problem after a period of delay. A small, effective treatment at the outset is always 
less expensive. Tier I herbicides allow for a nimble, quick response to sudden outbreaks of weeds, and 
this type of response would not be available after a Tier I phase-out. This change will result in a 
significant increase in labor, materials, and contracting costs.16  

2. Golf Contracts 

RPD’s golf operations at TPC Harding Park rely heavily on an agreement with the PGA TOUR/Tournament 
Player’s Club (TPC) that allows RPD to use TPC brand licensing in its marketing for the golf course in 
exchange for RPD maintaining the golf course in tournament-ready condition at all times. TPC Harding 

14 Furthermore, even if staffing increases were approved to make up for Tier I herbicide reductions, it is likely that 
staffing levels would not increase immediately. Rather, existing staff would likely be asked to direct their already 
strained resources from their current work to addressing RPD’s most important weed management challenges 
without Tier I herbicides. This would result in a huge reallocation of resources towards manual weed removal from 
where these resources otherwise are being used. The complex cost implications of this reallocation of resources is 
difficult to assess, but it is certain to have an adverse impact on the achievement of RPD’s mission to provide high 
quality recreational and park land and to protect the environment.  
 
15 In addition to weed management overtaken by RPD staff, a large portion of weed removal activity on RPD land is 
conducted by volunteer labor. RPD’s volunteer program oversees approximately 181,000 hours of volunteer 
service annually, of which an estimated 125,000 hours are focused on manual weed abatement and habitat 
restoration. A Tier I herbicide phase-out would create a greater need for weed abatement and habitat restoration 
by RPD’s volunteer labor. Though these volunteer hours are contributed free-of-charge by the public, managing 
volunteers requires extensive coordination and oversight by RPD staff, and thus counts as an additional labor 
expense.  
 
16 RPD Natural Resources staff also confirmed that working with intact ecosystems requires fewer resources and is 
less expensive than managed ecosystems that contain large populations of invasive weeds (e.g., native plants are 
generally better than invasive plants in fighting erosion). Consequently, degraded landscapes are generally more 
expensive to maintain. Additionally, native plants, on the whole, are better equipped than invasive pest species in 
responding to natural disasters such as floods, and also generally have a lower fire fuel load. For this reason, a 
phase-out of Tier I herbicides, and the degradation of RPD lands that is expected as invasive plants overtake 
certain areas, could result in a significant labor, materials, and contracting cost as RPD and the City at large 
respond to potential natural disasters in the future.  
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Park, though it still uses some Tier I herbicides, stands as a 
national exemplar for how to maintain a TPC-licensed 
course while also dramatically minimizing Tier I herbicide 
use.   

RPD golf and turf staff depend on Tier I herbicides to meet 
the quality and playability standards for TPC Harding Golf 
Course. If RPD could not use Tier I herbicides and fell short 
of the TPC standards, the cost ramifications would be 
significant. RPD could incur a management fee expense well 
in excess of $200,000/year to manage TPC Harding Park’s 
clubhouse and golfing services if TPC chose to leave. These 
services are currently offered without charging a 
management fee by the PGA TOUR/TPC. Furthermore, 
currently RPD does not pay a TPC licensing fee. If the TPC 

required RPD to renegotiate a new license, assuming that TPC was even willing to continue doing 
business with RPD, the license fees could exceed $150,000 per year, an expense on top of any new 
negotiated management fee. 

Moreover, RPD and the City of San Francisco (along with private sources) made an investment of 
approximately $24,000,000 to renovate the TPC Harding Park golf course and construct a new clubhouse 
in anticipation of trying to attract events on the level of the PGA TOUR.  RPD has hoped to recoup this 
investment over the long term through greens fees and by bringing high-profile events to the course. If 
RPD could not use any Tier I herbicides, the opportunity to benefit from this substantial investment 
could be diminished or potentially lost. 

TPC Harding Park golf course is a cherished resource. Losing or weakening the partnerships that make 
the golf course possible would have a significant adverse impact on the City and the general public.17 

3. Worker’s Compensation Claims 

A total phase-out of Tier I herbicides would require RPD personnel to switch entirely to manual and non-
Tier I chemical means of controlling weeds, and it is anticipated that this will result in a sharp increase in 
worker’s compensation claims and associated costs. Interviews with RPD staff estimated that manual 
and chemical alternatives would require approximately 300-400% more work, and thus will provide a 
300-400% increase in the possibility of accident and injury. Over the last 10 years, RPD has spent an 
annual average of $560,000 on worker’s compensation claims for accidents and injury related to 
vegetation and weed removal, and though the exact increase is difficult to predict, RPD anticipates that 
this expense would increase substantially as a result of a Tier I phase-out.  

17 Another long-term contract that relies on the quality of a turf resource that utilizes Tier I herbicides is RPD’s 
contract with the San Francisco Deltas Professional Soccer Team to use Kezar Stadium. Like TPC Harding Park, the 
relationship with the Deltas contributes to the social and cultural fabric of the City. 
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4. Human Resources / Staff Retention 

Because manual means of weed control is toilsome, repetitive work, RPD anticipates that a Tier I 
herbicide phase-out would result in a significant adverse impact on staff morale and staff retention. RPD 
would risk losing gardening and natural resources staff talent to other agencies that would place less 
extreme physical demands on their personnel. These costs are difficult to assess, but would result in a 
very real impact to RPD.  

b. Quality of Weed Management Efforts 

Even assuming a large personnel increase, interviews with 
RPD staff confirmed that the quality of RPD’s weed 
management efforts would suffer significantly without 
having Tier I herbicides in RPD’s IPM toolkit. Because 
alternatives to Tier I herbicides are not as effective, weeds 
will degrade the recreational and ecological value of the 
land as a result of the phase-out. As discussed below, there 
are significant categories of weed management challenges 
that simply cannot be addressed without Tier I herbicides 
(i.e., Oxalis, kikuyu grass, dangerous weed situations, etc.), 
and there are also instances when Tier I alternatives would 
actually cause more harm than good to a target area.  

The expected decrease in the recreational value of RPD’s lands that would result from a Tier I herbicide 
phase-out would be in addition to significant degradation that has already occurred. In order to 
implement the 91% decrease in Tier I herbicides over the last six years, RPD has already allowed certain 
areas to be overtaken by weeds. For example, large portions of RPD’s turf areas (e.g., Marina Green 
Picnic Area) have depreciated in recreational value because they have been overtaken by the noxious 
weed Arctotheca calendula. Similarly, large portions of Golden Gate Park’s aquatic environments have 
degraded in ecological value due to invasions of Ludwigia hexapetala. RPD staff and management have 
significant concerns about the short- and long-term adverse impacts that this degradation could have to 
San Francisco’s international reputation as a city that supports recreational activities, maintains 
beautiful parkland, and protects the environment. 

Finally, it is important to note that various concessioners and park users rely for their business success 
on the quality and beauty of RPD land.  Allowing park conditions to degrade will harm these businesses 
and strain their relationships with RPD. 

c. Regulatory Compliance 

RPD and the U.S. Fish and Wildlife Service have entered into a recovery effort to manage, restore, and 
maintain portions of Twin Peaks as habitat for the federally endangered Mission Blue Butterfly. 
However, interviews with RPD Natural Resources Division personnel confirmed that a phase-out of Tier I 
herbicides would compromise efforts to keep Oxalis from overtaking Twin Peaks’ native grassland and 
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its population of Mission Blue Butterfly host plants.18 Therefore the phase-out of Tier I herbicides would 
compromise RPD’s ability to comply with this recovery effort.  

d. Habitat Conservation 

A core component of RPD’s mission to the public is to protect the environment, and a key piece of this 
mandate is to promote biodiversity within RPD’s 4,113 acres. San Francisco lies within a region with a 
remarkably high diversity of ecological communities, native habitats, plants, and animals, and has been 
identified by Conservation International and the Nature Conservancy as a global biodiversity hotspot - 

one of the most biologically diverse places on the planet.19 
RPD’s lands are home to locally significant flora20 and fauna, as 
well as federally and state listed endangered species (e.g., 
Mission Blue Butterfly, California Red Legged Frog, San 
Francisco Bay Spineflower), which are dependent on intact 
habitat for their survival. Moreover, San Francisco has a history 
of being an environmental leader and a proponent for 
preservation of our ecological heritage. For these reasons, RPD 
sees itself as having an elevated ecological responsibility to 
preserve the biodiversity of its remnant natural areas.  

Like all environmental values, the cost of losing San Francisco’s 
habitat and biodiversity does not translate smoothly into a 
dollar figure, but instead stands as an intangible, invaluable 
resource. However, there are certain cost benefits to 
maintaining native plants and biodiversity, including reduced 
erosion, fire, and hazard risk, as well as reduced maintenance 
expenses.  

RPD’s Natural Resources Division, like all of RPD, has significantly cut its Tier I herbicide usage, and 
currently only uses Tier I herbicides for weed management challenges with no available alternative. As a 
consequence of these Tier I herbicide cuts, RPD has seen a decline in habitat quality in its natural areas 
(e.g., outcompeted understory species in RPD’s oak woodlands, Ehrharta erecta destroying biodiversity 
in native grassland areas). As discussed in detail in section (i) below, the most persistent weed 

18 Use of herbicides to preserve Mission Blue Butterfly habitat is specifically allowed by this recovery plan.  
 
19 San Francisco Department of the Environment Natural San Francisco webpage, available at 
http://sfenvironment.org/natural-san-francisco/overview/natural-san-francisco (last accessed 9/22/16 at 11:48 
a.m.). It is notable that even within this ecological region (the California Floristic Province), San Francisco stands 
out as a place of especially high diversity of types of habitats, containing sand dunes, rocky outcrops, oak 
woodlands, grasslands, shrub habitats, creeks, and fog drips.  
 
20 The Yerba Buena Chapter of the California Native Plant Society publishes a list of the locally significant native 
plants that are present in San Francisco, available at 
file:///C:/Users/spotter/Downloads/SF%20locally%20significant%20plants_2015-07-04_sorted%20by%20rank.pdf 
(last accessed 10/6/16 at 12:53 p.m.). 
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management challenge RPD faces is control of the noxious weed Oxalis, which RPD continues to control 
with the Tier I herbicide triclopyr due to its threat to RPD’s remnant native grasslands. RPD also uses the 
Tier I herbicide glyphosate for extremely selective context-dependent weed removal. As is the case for 
all RPD uses, in RPD natural areas glyphosate use has been rolled back significantly in response to the 
March 2015 re-designation of glyphosate as a Tier I herbicide. Glyphosate is no longer used for aesthetic 
purposes, and is used only in instances where there is significant collateral damage from an alternative 
weed removal approach, and when a Tier I herbicide application is determined to be the least 
environmentally harmful weed management approach available (see section (i) below).  

Without the use of Tier I herbicides, RPD would face a significant spread of invasive weeds in its natural 
areas. This would result in significant and potentially irreversible ecological damage; once the bank of 
native seeds in these areas is overtaken by the presence of invasive seeds, it is exceedingly difficult to 
repopulate these areas with native plants. As discussed in detail in section (i) below, the consequences 
of the uncontrolled spread of Oxalis in RPD’s native grasslands would be catastrophic to the native plant 
communities in these areas. 

Chemical alternatives to RPD’s remaining uses of Tier I herbicides could result in high levels of collateral 
damage to RPD land. Glyphosate binds to the soil and has no residual soil activity, affecting only the 
plants that it contacts directly. In contrast, chemical alternatives such as the Tier II herbicide imazapyr, 
which may need to be applied several times to approximate the effectiveness of a Tier I herbicide (and 
even then are not as effective as a Tier I), can have residual effects and can inhibit the germination and 
growth of non-target plants. By contrast, glyphosate can be used for surgical plant removal (via cutting 
and daubing and spot-spraying), leaving the surrounding vegetation completely unharmed.  

Similarly, the Tier I alternative of manual removal has a high degree of indirect harm to the subject area. 
Invasive plants often grow in densely vegetated areas in close proximity to native and/or rare plants. 
Manual removal would cause major disturbance to sensitive habitat areas via crushing and harming of 
desirable plants in the process of manually weeding the invasives. Additionally, manual removal of 
plants causes erosion and soil disturbance that provides opportunities for quickly-spreading invasive 
plant seed to take hold on the exposed soils. For this reason, manual removal of invasive plants can 
frequently further exacerbate a weed management challenge.  

e. Revenue Impacts 

A portion of RPD’s annual revenue comes from leases and fees related to the public enjoyment of San 
Francisco’s recreational and park facilities, including RPD’s six golf courses, its numerous ball fields, 
diamonds, museums, and culturally-important structures (e.g., Coit Tower). Though it is difficult to 
estimate the precise monetary impact, it is certain that RPD’s revenue from these assets would be 
adversely impacted if RPD’s recreational assets were significantly degraded.  
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f. Worker Health 

Because the Tier I herbicides glyphosate and triclopyr are 
highly effective, multiple applications of alternative 
pesticides may be required in order to approximate the 
result of a single Tier I herbicide application. For example, 
interviews with RPD personnel confirmed that the best 
available substitute for a Tier I herbicide, the Tier II 
herbicide imazapyr, would require in many instances 3-4 
times as many spray applications to achieve similar results 
(and even then, imazapyr is not as effective). Thus, in this 
instance, RPD workers would be faced with 300-400% the 
level of exposure to chemical sprays as a result of the Tier I 
phase-out.21  

Additionally, the remaining Tier I herbicides used on RPD 
property are sometimes applied when conditions are too 
dangerous for manual removal (removal on rocky 
outcrops, cliffs, etc.). Sometimes, the alternative of 
manual removal is simply too dangerous or difficult (e.g., 
workers cannot get proper footing to pull plants when the 
slope is 2:1 or greater). Manual removal of weeds is also a 
repetitive, exhausting, and toilsome effort, and can include the use of sharp tools, torches, etc., in the 
presence of poisonous plants such as poison oak. For these reasons, a sharp increase in the amount of 
manual removal of weeds may result in an increase in worker injuries.  

g. Legal Liabilities  

It is difficult to anticipate all of the potential legal issues that could arise from a decision to eliminate 
Tier I herbicides. Despite RPD’s overall reduction of Tier I herbicide use, Tier I herbicides remain an 
integral part of RPD’s property management and regulatory compliance efforts, as detailed above.  
Therefore, we cannot rule out the possibility that eliminating Tier I herbicides would raise legal liability 
issues and/or require RPD to incur legal costs and devote staff time to managing these issues.  

 

 

21 All available pesticides, including Tier I herbicides, come with an assurance from the U.S. Environmental 
Protection Agency that they are safe if used according to the manufacturer’s specifications. However, a three to 
four-fold increase in use of an herbicide provides three to four times the opportunity for these manufacturer’s 
specifications to be misapplied by workers. In other words, there is a greater possibility that the manufacturer’s 
specifications will not be followed (forgotten, taken for granted, ignored, etc.) if the product is used more 
frequently.  
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h. Loss of Intended Land Uses 

RPD is committed to its mission of providing enriching recreational activities, maintaining beautiful 
parks, and preserving the environment for the well being of everyone in San Francisco’s diverse 
community. Each of these three prongs of RPD’s mission are furthered through the highly-selective use 
of Tier I herbicides to maintain RPD’s assets for the public benefit.22 RPD would expect further loss of 

land uses as a result of a total phase-out of Tier I 
herbicides. 

As discussed in detail above, the biodiversity of RPD’s 
extensive natural and open space areas are under 
constant threat from invasive weeds. These managed land 
uses promote a series of environmental values, are 
culturally and historically important as the remnants of 
San Francisco’s natural heritage, and are important 
environmental educational tools. As responsible land 
stewards, San Francisco has a duty to promote the 
environment through maintaining biodiversity on RPD 
land.  

The usability and playability of RPD’s recreational resources require the limited use of Tier I herbicides. 
From golf courses to ball fields to picnic areas and lawns, RPD has already lost quality of intended land 
uses on certain portions of RPD land as it has decreased its Tier I herbicide use and weed species have 
degraded the land’s usability. If a total phase-out of Tier I herbicides is implemented, certain stretches of 
land will simply have to be let go and no longer maintained against persistent weeds.  

i. Description of Weed Management Challenges that Cannot be Met Without Tier I Herbicides 

There are four main categories of weed management challenges on RPD land (for which Tier I herbicides 
are still used) that simply cannot be addressed without Tier I herbicides. 

1. Oxalis 

The noxious weed Oxalis pes-caprae (Oxalis) is a widely distributed, aggressive invasive colonizer weed 
which outcompetes native forbs, bulbs, grasses, and shrubs when left uncontrolled. Oxalis is prevalent 
in San Francisco, and has the potential to entirely destroy the biological diversity of large portions of 
RPD’s remnant grassland areas. 

22 Technically, only two of these prongs are directly furthered though the use of Tier I herbicides, since RPD no 
longer uses Tier I herbicides for aesthetic purposes (i.e., the “maintaining beautiful parks” prong of the RPD 
mission). Nonetheless, the beauty of RPD’s land is indirectly furthered by preserving biodiversity and maintaining 
our diverse and beautiful recreational assets. 
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Oxalis is virtually uncontrollable without the use of Tier I 
herbicides. A 2005 study conducted in the Golden Gate 
National Recreation Area demonstrated that feasible 
manual control methods, including single and repeat 
hand-picking and single and repeat hoola-hoeing, were 
ineffective in controlling Oxalis.23 By contrast, a follow-up 
study in 2010 in the Presidio separately analyzed the 
effect of Tier I herbicides triclopyr and glyphosate on 
Oxalis and found that, compared to the manual methods 
assessed in the 2005 study, Tier I herbicides were 
significantly more effective in controlling Oxalis.24  

Because manual methods are ineffective, RPD continues to use the Tier I herbicide triclopyr to control 
Oxalis during the winter months in select RPD Natural Areas. Interviews with RPD Natural Resources 
Division personnel confirmed that without triclopyr, areas at risk from Oxalis would be “beyond hope,” 
and would suffer significant degradation and major habitat diversity loss. Additionally, uncontrolled 
Oxalis spread would threaten the federally endangered Mission Blue Butterfly population at Twin Peaks, 
which RPD has agreed to protect in collaboration with the U.S. Fish and Wildlife Service. Triclopyr does 
not affect monocots, which comprise much of RPD’s grassland diversity, and therefore, unlike other 
available products (i.e., Tier II herbicides), triclopyr can be used without risking significant damage to 
non-target species. For these reasons, areas under significant threat from Oxalis fall into the category of 
weed management challenges that cannot be met without Tier I herbicides. Therefore RPD has made 
the management decision to continue Tier I herbicide use in these areas as one of RPD’s last remaining 
Tier I herbicide uses in its natural areas. 

2. Kikuyu Grass on Turf Lands 

Certain portions of RPD’s golf and turf lands contain the tropical species kikuyu grass (Pennisetum 
clandestinum), an incredibly persistent grass species that affects the quality of all golf and turf activities. 
The control of kikuyu grass on RPD golf and turf lands is not possible without the use of the Tier I 
herbicide glyphosate. Kikuyu grass cannot be removed by hand, because of the strong network of 
underground roots which frequently extend up to six feet underground (from where they send up new 
vegetative shoots and continue to reproduce new leaf structures, which can then be spread by turf 

23 Attachment E: Oxalis pes-caprae Hand Control Trial, Lew Stringer, National Park Service Golden Gate National 
Recreation Area, January 2005. This study did show that a tarp treatment (covering the treatment area with 
Lumite 300 black UV stabilized polypropylene shade fabric pinned down with metal fabric stakes) was relatively 
effective, but due to difficulty of installation and the fact that this treatment will kill all other plants in the subject 
area, this is not a feasible treatment method in practice.  
 
24 Attachment F: Oxalis pes-caprae Herbicide Control Trial, Lew Stringer, Presidio Trust, January 2010. The report 
concludes that compared to manual methods, “[Tier I] herbicide may be a more effective and efficient means of 
control.” A close look at the data in this study reveals that this conclusion was quite understated, and that the 
herbicide treatments were far more effective in controlling Oxalis than the manual methods surveyed in the 2005 
study. 
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mowers). Wherever kikuyu grass shoots land in turf areas, a new stand of kikuyu will develop, thus 
compounding this weed challenge. Alternatives to glyphosate are not effective in controlling the species. 
The only option for temporarily addressing a kikuyu grass outbreak manually is through completely 
renovating and resodding the affected area (which is extremely expensive, and makes the turf area 
unusable while the area is addressed); however, even when an area is renovated, this is only a 
temporary solution, since the kikuyu grass (which will continue to live underground in its extensive root 
network) will eventually return to the affected area.  

For this reason, RPD selectively uses the Tier I herbicide glyphosate for the purpose of suppressing 
kikuyu grass on certain RPD golf and turf lands. Control of kikuyu grass is especially important at RPD’s 
golf courses,25 since kikuyu grass severely degrades the quality of golf play.26 RPD’s use of glyphosate to 
address kikuyu grass follows no particular annual schedule, since blooms of kikuyu grass can occur 
through the calendar year. For this reason, it is possible that RPD’s use of glyphosate to control kikuyu 
grass could increase in succeeding years if major blooms of the species are discovered. Though using 
Tier I herbicides to manage kikuyu grass is critical to maintaining playable golf and turf lands and is 
necessary for RPD to meet its contractual requirements at TPC Harding Park, RPD will continue to use 
this and all Tier I herbicides judiciously and will continue searching for and experimenting with safe 
alternative kikuyu management approaches.  

3. When Available Tier I Alternatives Would 
Result in a ‘Net-negative’ Impact 

For certain weed management challenges, any alternative 
approach besides use of a Tier I herbicide would actually 
result in a ‘net-negative’ impact on the subject area. For 
example, in some natural areas, native and invasive plants 
are mixed together in tight formations; manual removal of 
the invasive weeds would actually result in destroying the 
native plants as well due to soil disturbance and ground 
trampling, and alternatives to Tier I herbicides would result 
in also killing the native plants. In these instances, there is no 
alternative management approach that can actually address 
the weed management problem.  

4. Difficult, Dangerous, and Unknown Weeding Situations 

In addition to the categories listed above, there are certain especially difficult, dangerous, and unknown 
weeding management challenges that RPD simply would not be able to address without the surgical and 

25 RPD owns six golf courses: TPC Harding Park, Fleming, Golden Gate, Gleneagles (under lease), Lincoln Park, and 
Sharp Park. No chemical herbicides of any type are used at Sharp Park golf course, as required under a 2012 Fish 
and Wildlife Service Biological Opinion.  
 
26 RPD staff reported that golfers have been known to suffer serious injury if a golf club gets caught on a piece of  
kikuyu grass during golf play.  
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highly effective tool of Tier I herbicides. For example, RPD could not responsibly require its staff to 
conduct manual removal of invasive plants from dangerous rocky outcrops and cliffs if there is a 
reasonable risk that this activity could result in a fatal accident. Additionally, there are certain hardscape 
areas that, even with practically unlimited staff, would be lost without Tier I herbicides. In some 
instances, Tier I herbicides provide the only safe and/or reasonable option.  

Furthermore, given the vastness and complexity of RPD’s system, and the prevalence of transportation 
modes for seeds around the world, RPD is guaranteed to face new pernicious weed management 
challenges that are unidentifiable at this time. RPD needs to have a highly effective and nimble IPM 
toolkit to manage currently unknown pest management challenges that RPD may face in the future. This 
toolkit should contain systemic Tier I herbicides that can quickly address currently unknown weed 
outbreaks as they arise.  
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Question 3 – Describe procedure for ensuring contractor compliance: All contractors working on city 
properties are already required to comply with the IPM Ordinance (Env Code, Section 308). The new 
“Restrictions on Use of ‘Most Hazardous’ (Tier I) Herbicides” also stipulates that all contractors must 
be “briefed and trained” on IPM Program policies before beginning work. Please describe what 
policies and procedures you have in place – or can put into place in the future – to ensure that your 
contractors are in compliance. 

RPD has a series of practices in place to ensure contractor compliance with the IPM Ordinance and San 
Francisco’s IPM Program. Additionally, RPD has a number of ideas that may be put in place in the future 
to further ensure contractor compliance.  

Policies and Procedures Already in Place 

RPD implements a series of policies and procedures to ensure contractor compliance with the IPM 
Program. RPD’s Pest Control Advisor provides intermittent 
presentations to RPD’s Capital and Planning division staff 
(the RPD personnel who manage RPD’s contractors) at 
Capital Project Manager meetings to give an overview of 
RPD’s IPM program and how to comply with the IPM 
Ordinance. As a result of these presentations, Capital 
Project Managers are well informed of IPM requirements 
when overseeing RPD contractors. The last such 
presentation was held in 2014, and RPD plans on continuing 
this series of presentations going forward. Additionally, DOE 
staff attend pre-construction meetings for capital contracts 
(though DOE involvement at these meetings typically 
focuses more on recycling programs and disposal for 
construction debris). Furthermore, all RPD contractor 
pesticide applications are supervised by a person holding a 
Qualified Applicator License, and RPD contractor pesticide usage is reported monthly to DOE and the 
State of California’s County Agricultural Commissioner. Finally, the language in RPD contracts mandates 
that the IPM Program be followed, or that decisions be approved by RPD’s IPM program. For example, 
the Tree Removal Specification provides that “[a]pproved pesticide[s] shall be per the CCSF Integrated 
Pest Management Reduced Risk Pesticide List,” and the Planting Specification states that pre-emergent 
herbicide must be “…approved by the San Francisco Recreation and Parks Department.”  

Policies and Procedures that May Be Implemented in the Future 

RPD has a series of further policies and procedures that may be implemented in the future to ensure 
contractor compliance with San Francisco’s IPM Program. RPD plans to potentially modify the pesticide 
and planting specifications contract language to explicitly state RPD’s adherence to the City’s IPM 
ordinance, spelling out the requirements in detail in the agreement binding the contractor. Additionally, 
future RPD contracts may also require a protocol for contractor pesticide use, which would include (1) a 
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site visit by the RPD IPM coordinator in response to a contractor’s perceived pesticide need to review 
what is needed and to determine recommendations; (2) a recommendation by the IPM coordinator; (3) 
a work plan and draft posting for RPD review and approval, including a site plan matching the 
recommendation, weather restrictions, a draft posting flyer, and location of the proposed postings; (4) 
approval/rejection by RPD Project Manager of the work plan to ensure consistency with the IPM 
coordinator’s recommendation, clarity of postings, and locations conforming to RPD policy, and; (5) 
submittal of a final report by the contractor of the quantity of pesticide used and pesticide work 
completed.  

Further, though it is already conducted intermittently, going forward RPD may calendar an annual 
training/review of IPM policies by RPD’s IPM coordinator for Capital Project Managers. RPD may also 
include in pre-construction meetings with contractors reminders of the policies of the IPM program 
(including references to specification provisions and DOE information), and may provide an example 
plan and posting, as well as a short booklet of photos of when treatment is recommended and when it is 
not, as well as examples of appropriate restrictive fencing and posting. 
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Attachment A: RPD Herbicide Reduction Calculations

Page 1

Earliest Reliable Four Quarters (2010 Q2 - 2011 Q1)
Glyphosate Triclopyr Iron Hedta Total

2010 Q2 71.3 121.3 0 192.6
2010 Q3 13.9 9 0 22.9
2010 Q4 37.3 5.7 0 43
2011 Q1 24.6 1.2 0 25.8
Total 147.1 137.2 0 284.3

Last Four Quarters Before March 2015 Glyphosate Designation
Glyphosate Triclopyr Iron Hedta Total

2014 Q2 21.1 7.5 1.8 30.4
2014 Q3 9.9 6.4 0.2 16.5
2014 Q4 4.4 11.3 0 15.7
2015 Q1 9.7 2.1 5.3 17.1
Total 45.1 27.3 7.3 79.7
Percent Reduction: 69.34% 80.10% N/A (increase) 71.97%

Total Percent Reduction from 2010-2011 to 2014-2015: 71.97%

Last Four Quarters Before March 2015 Glyphosate Designation
Glyphosate Triclopyr Iron Hedta Total

2014 Q2 21.1 7.5 1.8 30.4
2014 Q3 9.9 6.4 0.2 16.5
2014 Q4 4.4 11.3 0 15.7
2015 Q1 9.7 2.1 5.3 17.1
Total 45.1 27.3 7.3 79.7

RPD Latest Four Quarters (2015 Q3 - 2016 Q2)
Glyphosate Triclopyr Iron Hedta Total

2015 Q3 12.8 0.1 0 12.9
2015 Q4 4.8 0 0 4.8
2016 Q1 2.2 4.35 0 6.55
2016 Q2 2.5 0 0 2.5
Total 22.3 4.45 0 26.75
Percent Reduction: 50.55% 83.70% 100.00% 66.44%

Percent Reduction from 2014-2015 to 2015-2016: 66.44%

Calculation 1: 2010-2015 comparison on all RPD Properties

Calculation 2: 2015-2016 comparison on all RPD Properies



Attachment A: RPD Herbicide Reduction Calculations

Page 2

Earliest Reliable Four Quarters (2010 Q2 - 2011 Q1)
Glyphosate Triclopyr Iron Hedta Total

2010 Q2 71.3 121.3 0 192.6
2010 Q3 13.9 9 0 22.9
2010 Q4 37.3 5.7 0 43
2011 Q1 24.6 1.2 0 25.8
Total 147.1 137.2 0 284.3

Latest Four Quarters (2015 Q3 - 2016 Q2)
Glyphosate Triclopyr Iron Hedta Total

2015 Q3 12.8 0.1 0 12.9
2015 Q4 4.8 0 0 4.8
2016 Q1 2.2 4.35 0 6.55
2016 Q2 2.5 0 0 2.5
Total 22.3 4.45 0 26.75
Percent Reduction: 84.84% 96.76% 0.00% 90.59%

Percent Reduction from 2010-2011 to 2015-2016: 90.59%

Calculation 3: Reduction between 2010-2016 on all RPD Properies



From: Geiger, Chris (ENV)
To: Kern, Dennis (REC)
Cc: Wayne, Lisa (REC); Pruitt, Matthew (REC); Jackson, Jen (ENV); Raphael, Deborah (ENV); Jackson, Jen (ENV); Potter,

Spencer (REC); Ginsburg, Phil (REC)
Subject: Good news on RPD herbicide trends
Date: Wednesday, August 17, 2016 1:50:28 PM

Denny,
 
As I mentioned earlier today, we have very good news on the topic of herbicide use: Rec Park has
dramatically reduced its use of ‘most-hazardous’ (Tier I) herbicides in the first seven months of 2016,
compared with the same period in 2015.  There was an 88% reduction in glyphosate (Roundup) use,
and a 57% reduction in non-golf triclopyr (Garlon) use.  Although I expected to see a consequent increase
in “Tier II” herbicide use during this period, I was surprised to see that Tier II use also declined by 42%.
 This is hot off the presses – I know that Kevin was busy inputting data until his last day Friday.
 
This year is a test period for the new herbicide restrictions, and so far they seem to be a resounding
success. Congratulations are in order for Lisa, Kevin, and the many RPD staff who are making this work.  It
should also be of great interest to our Commission and to the public at large.
 
It remains to be seen whether there have been impacts on landscape management, citizen complaints,
costs, and other factors.  I hope this kind of information can be provided in the report that Spencer is
working on, as it would be helpful to policymakers.
 
Best regards,
 
Chris Geiger
SF Dept. of the Environment
415 355 3759
 
 

Herbicide

2015
Jan-
July

2016
Jan-
July % change NOTES

Triclopyr - golf 0.2 3.08 1440.00%
2016: Single Turflon treatment on Harding
Park - broadleaf weeds

Triclopyr - natural areas 2 1.26 -37.00%
2016: Mostly oxalis encroaching on
grasslands

Triclopyr - parks 0.9 0 -100.00%
Triclopyr - non golf 2.9 1.26 -56.55%
Triclopyr - total 3.1 4.34 40.00%
Glyphosate - golf 0.47 0 -100.00%
Glyphosate - natural
areas 10.79 1.88 -82.58% 2016: Large poison oak treatment by trail

Glyphosate - parks 26.31 2.8 -89.36%
2016: GGP nursery, flower beds at Palace
of Fine Arts minipark

Glyphosate - non golf 37.1 4.68 -87.39%
Glyphosate - total 37.57 4.68 -87.54%
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All Tier I (no golf) 40 5.94 -85.15%
All Tier I (total) 40.67 9.02 -77.82%

All Tier II 7.575 4.36 -42.44%
Tier III 0 11.6
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Available Alternatives to Glyphosate 
Kevin Woolen 

Alison McCarthy 
James McCormick 

 
 
 

San Francisco 
Recreation and Park Department 

7/28/16 
 
 
 
 
In March 2015 the World Health Organization’s research arm (IARC) declared Glyphosate as a “probable 
carcinogen” to humans. This new classification has prompted us to explore the use of alternative 
“environmentally sustainable” herbicide products.  
 
Glyphosate based products such as Round-Up has a long history of practical & effective use in controlling 
landscape weeds by field staff.  Given this history, IPM coordinator Kevin Woolen and I decided to test several 
alternative herbicide products through a basic field trial study in Golden Gate Park. We conducted this study to 
test the effectiveness of the various products and compare their applicability to be used instead of Glyphosate-
based products.   
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Trial 1: 
Avenger (w/out pH stabilizer) vs. Avenger (w/pH stabilizer) 

 
“Avenger Weed Killer is an excellent alternative to synthetic, toxic herbicides. Using a natural 
citrus oil base, this is a non-selective herbicide that eliminates broadleaf, crab grass and other 
unwanted weeds naturally and quickly. Its main ingredient is d-Limonene. 
 
When Avenger Weed Killer is applied to weeds, it strips off the plant's waxy cuticle, and 
dehydrates the weed, killing it down to the root. Results are seen within hours. Weeds with a 
deep root system may require a second treatment or a stronger 
concentration.”http://www.arbico-organics.com 

 
 
Mr. Woolen and I identified a location in which the amount of physical labor required to keep the area weed 
free was excessive compared to the herbicide application process. We created three equal sized plots with 
various monocot and dicot weeds. Plot #1 was treated with the Avenger product per label instructions that 
included a pH stabilizer. The addition of a pH stabilizer to this analysis was based on a theory that the pH of our 
water may affect the product’s acidity. Plot # 2 was treated with the Avenger product as per label instructions 
without a pH stabilizer. Plot # 3 was the untreated control area.  
 

 
2/26/16 (prior to application) 

 Plot 1: 
Avenger (w/pH stabilizer)           Plot 2: Avenger (w/out pH stabilizer)_                Plot 3: control 

3/3/16: One week after one application 

 
Plot 1: Avenger (w/pH stabilizer)            Plot 2: Avenger (w/out pH stabilizer)_                   Plot 3: control 
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The results show that in this application there was little difference between the product with and without the pH 
stabilizer. 95%+ of the target weeds were eradicated in both Plot # 1 and Plot #2. The conditions were less than 
ideal at the time of application as it was made in an overcast afternoon, and the temperatures for that week 
ranged from mid 50’s to mid 70’s. 

 
 
Trial 2:  

Weedzap vs. Propane Flamer vs. Axxe 
 

“Weed Zap® is an all-natural, non-selective herbicide. It “zaps” small broad leaf and grassy 
weeds up to 6 inches tall, but does not damage non-green, woody plant parts.   

Since Weed Zap® is a contact herbicide, adequate coverage is important. However, since its 
active ingredients are food grade (clove and Cinnamon oil), it is safe to use around children 
and pets”. Information from MSDS sheet 

Propane “Flamers are portable gas torches that produce intense heat (about 2,000&degF). 
When you pass the flame over and around weeds, it quickly boils the water in the plants' cells, 
causing them to burst. Once the heat destroys any section of a weed's stem, for instance, 
water and nutrients cannot reach the leaves, and the top part of the weed dies. 
http://garden.org” 

 
“AXXE Broad Spectrum Herbicide provides control and burndown suppression of annual and 
perennial broadleaf and grass weeds.  Spore producing plants such as mosses and liverworts 
are also controlled… AXXE Broad Spectrum Herbicide herbicide is a soap product 
(Ammonium Nonanoate), which penetrates the cell walls of plants to disrupt the cellular 
organization of physiological functions which are compartmentalized by membranes within the 
cell walls. Plant growth ceases when cellular contents are mixed which causes brown necrotic 
plant tissue.... Information from MSDS 
 

 
 
 
As in the first trial Mr. Woolen and I identified a location together. At the San Francisco Lawn Bowling Greens 
there are four ditches that surround one green. These ditches catch bowls that run out of play and are supposed  
to be weed free. However, due to the sandy medium and close proximity to water and fertilizer, these areas 
often become broadleaf weed & grass infested and are difficult to maintain by manual weeding. Note that 
herbicides typically work better on broadleaf weeds with larger surface areas than on grasses, which supports a 
hypothesis that in this scenario that the propane flamer might be most effective.  
 
 
We selected this location due to the various exposures, difficult target, and high need for weed control. Each 
ditch was divided into three equal segments. 
 
 
 

Control  
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Before (7/15/16)            One Week Later   One Week Later 
 
 
 

Weed Zap 
 

 
Before (7/15/16)            One Week Later   One Week Later 
 
 
 

 
 
Propane Flamer 
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Flamer next to control (7/15/16)    Flamer, Control in background 
 

 
 
AXXE 
 

  
Before (7/15/16)             One Week Later    One Week Later 
 
 
The conditions for spraying were not ideal. On average the week’s temperatures were between 50 and 60 
degrees and there was fog for most of the week. This may have given the propane flamer an unfair advantage.  

ATTACHMENT C



 
 
 

 
The chemicals were all applied at the minimum label rate. 
 
 
Results & observations of the three applications in Trial 2:  
 

Weedzap: Smells like Big Red gum for about a week after the application, and it may actually attract 
people. Weedzap killed 60-80% of the target. 

 
Propane Flamer: The flamer takes about three to four times longer to cover an area than it does to 
spray. The flamer is not recommended when there are leaves, brush or pine needles in the area. The 
Flamer does not penetrate into thick weeds and it is hard to burn along an edge. The flamer is presumed 
to be much more effective than the others when it is raining or cold outside. The setup and cleanup is 
very easy. Flaming killed about 85% of the target. 
 
AXXE: Was the most effective, the smell is discouraging. The product worked very well on broadleaves 
and more established plants. AXXE killed 95%+ of the target.  

  
 
 
 
 
 
 
 
 

Summary 
 
AXXE worked equally as well as Avenger, and both worked better than the propane flamer. Weedzap was the 
least effective product in this scenario.  
 
We believe the efficacy of these products could be increased if use of them was seasonal.  
 
The flamer should work better and safer in cold and rainy months, when the temperature variance is even more 
extreme, and the rain or frost would act to prevent small flare ups. 
 
The use of AXXE or Avenger should be used in the dryer and more active growing seasons. These products 
should not be applied if they do not have time to dry properly or if irrigation or precipitation is expected within 
a two hours.  
 
In significant problem areas it may be best to alternate between multiple herbicides reducing the ability for 
weeds to build up resistance to any one  product.  
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TECHNICAL MEMORANDUM 
 
To:  Dain Anderson, Marin Municipal Water District 
From:  John Farnkopf, Sima Mostafaei, HF&H 
Subject: 15-year Vegetation Management Plan Cost Review 
Date:  August 31, 2015 
 
 
The purpose of this technical memorandum is to describe the methodology and 
assumptions used to calculate the costs associated with the 15-year vegetation 
management plan, as outlined in Chapter 6 of the August 2012 Wildlife Protection and 
Habitat Improvement Plan (WPHIP). This memorandum summarizes the options, key 
assumptions, and results of our cost review.  A copy of the Excel model used to calculate 
the costs, and the calculations supporting the assumed cost drivers can be found as an 
Attachment to this memorandum. We further note this memorandum was prepared for 
informational purposes to summarize the results of the model presented in the 
attachment; it is not intended to guide decision-making between the Implementation 
Approaches described throughout this memorandum. 
 
I. IMPLEMENTATION APPROACHES 
 
Two alternative approaches for fuelbreak management and invasive plant control are 
presented in the WPHIP. The District analyzed two alternatives to implementation due 
to objections raised over the use of conventional herbicides. The following are the two 
approaches analyzed by the District for implementation over the next 15 years: 
 
• Approach 1.  No Use of Conventional Herbicide.  Under this approach vegetation 

would be managed using mechanical equipment, hand labor, organic herbicides and 
prescribed pile burn. 

• Approach 2.   Conventional Herbicide Utilized. Under this approach the same tools 
as in Approach 1 would be utilized, as well as three conventional herbicides for 
invasive plant control. As of July 2, 2015, the District’s Board of Directors directed 
staff to remove this Approach from further consideration.  
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II. MANAGEMENT ACTIONS 
 
Each of the implementation approaches described in Section I contain six major 
management actions. The sum of the six management actions comprises the total cost for 
each implementation approach. The management actions are summarized as follows: 
 
• Management Action 1. Fuelbreak Maintenance.  This action requires performing 

cyclical maintenance throughout the fuelbreak system to maintain design standards, 
thereby controlling fire hazard. The cost to mow and treat vegetation that is 
encroaching on the design efficiency of the fuelbreak comprises 70% heavy equipment 
operated by MMWD labor and 30% contractor hand labor cost, per acre. Figure 1 
summarizes the cost of labor and equipment associated with basic maintenance of 
fuelbreaks; for further detail, please refer to the Attachment to this memorandum. 

 
Figure 1. Basic Maintenance Cost (per acre) 

 
 

The cost of basic maintenance per acre is the same, regardless of the approach used. 
However, a difference in total cost between the two implementation approaches arises 
from a difference in the acreage that has to be maintained annually, and the number 
of repeat passes required to maintain the form and function of those fuelbreaks. Basic 
maintenance under Approach 1 requires 447 passes annually over 1,061 acres, while 
Approach 2 requires 412 passes annually over 1,078 acres. 

 
• Management Action 2.  Fuelbreak Construction.  This action requires constructing 

fuelbreaks where extensive vegetation removal is needed and widening existing 
fuelbreaks. Fuelbreak construction comprises the construction cost per acre, shown in 
Figure 2, plus the cost of mowing and pile burning the generated material, per acre, 
as presented in Figure 3. 

  

Excavator Model (equipment + MMWD labor) 558$        
Tiger Mower Model (equipment + MMWD labor) 438$        

Average: Excavator & Tiger Mower 498$        
Cost of heavy equipment (70% of Average Excavator & Tiger) 349$        

Contractor Cost (24 hrs. @ $30/hr) 216$        
Cost of Heavy Equipment & Contractor (rounded)  $       565 

Basic Maintenance (per acre)
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Figure 2.  Fuelbreak Construction Cost (per acre) 

 
 

Figure 3.  Prescribed Pile Burn and Mowing Costs (per acre) 

 
 

Fuelbreak construction total annual costs are identical under Approach 1 and 
Approach 2. 
 

• Management Action 3.  Eliminate and Manage Broom in Zones 1, 2 and 5. This 
action seeks to eliminate broom and other perennial invasive species in Zones 1 and 
2, and manages broom in Zone 5, all within 15 years. The cost of elimination and 
management comprises the labor needed in each of the 15 years based on whether 
Approach 1 or Approach 2 is implemented. Figure 4A details the annual costs per 
acre of using Approach 1, which excludes the use of conventional herbicides, and 
Figure 4B includes the use of conventional herbicides. In specific years, the cost of pile 
burning per acre is included; however, depending on the approach utilized, the years 
in which the prescribed burn is set to occur differ based on whether Approach 1 or 2 
is implemented. The cost of the prescribed broom pile burn set to occur in specific 
years is summarized in Figure 5; note the composition of broom pile burn does not 
include a significant quantity of hardwoods that burn slower but hotter, therefore, the 
spark potential is less, requiring less labor to ensure adequate fire containment. 

  

MMWD Labor 4,542$       
Equipment 4,194$       

Total: Labor & Equipment 8,736$       
Total: Labor & Equipment (rounded)  $      9,000 

Pile Burn - MMWD Labor 711$          
Pile Burn - Equipment 336$          

Total: Pile Burn Labor & Equipment 1,047$       
Mowing - Contractor Labor (24 hrs @ $30/hr) 720$          

Total: Pile Burn + Mowing (rounded)  $      1,700 
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Figure 4A.  Approach 1 Costs for Eliminating and Managing Broom (per acre) 

 
 

Figure 4B.  Approach 2 Costs for Eliminating and Managing Broom (per acre) 

 
  

Year
Treatment 

Hours
Unit Cost 
(per hour)

Annual 
Hourly Cost

Broom Pile 
Burn 

(per acre)

Total Annual 
Cost 

(per acre)
1 300 30$         9,000$       -$                9,000$         
2 150 30$         4,500$       600$               5,100$         
3 360 30$         10,800$     -$                10,800$       
4 50 30$         1,500$       -$                1,500$         
5 360 30$         10,800$     -$                10,800$       
6 30 30$         900$          600$               1,500$         
7 360 30$         10,800$     -$                10,800$       
8 30 30$         900$          -$                900$            
9 200 30$         6,000$       -$                6,000$         

10 10 30$         300$          600$               900$            
11 200 30$         6,000$       -$                6,000$         
12 4 30$         120$          -$                120$            
13 100 30$         3,000$       -$                3,000$         
14 4 30$         120$          600$               720$            
15 40 30$         1,200$       -$                1,200$         

Year
Treatment 

Hours
Unit Cost 
(per hour)

Annual 
Hourly Cost

Broom Pile 
Burn 

(per acre)

Total Annual 
Cost 

(per acre)
1 4 80$         320$          -$                320$            
2 4 80$         320$          -$                320$            
3 4 80$         320$          -$                320$            
4 4 30$         120$          -$                120$            
5 4 30$         120$          -$                120$            
6 4 30$         120$          -$                120$            
7 10 30$         300$          600$               900$            
8 4 30$         120$          -$                120$            
9 4 30$         120$          -$                120$            

10 10 30$         300$          -$                300$            
11 4 30$         120$          -$                120$            
12 4 30$         120$          -$                120$            
13 4 30$         120$          -$                120$            
14 10 30$         300$          -$                300$            
15 4 30$         120$          -$                120$            
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Figure 5.  Prescribed Broom Pile Burn (per acre) 

 
 

• Management Action 4.  Expand Early Response Rapid Detection Program (EDRR). 
This action requires adding additional seasonal staff to the EDRR program.  They 
would be responsible for regular surveys of the watershed to identify and catalog any 
invasion of a new colony of weeds and eliminating them. The cost of expanding the 
program comprises the wages for hiring additional staff and the necessary additional 
equipment, which are summarized in Figure 6: 

 
Figure 6.  Annual EDRR Program Expansion Costs 

 
 

Total annual costs associated with expanding the EDRR program are identical under 
Approach 1 and Approach 2. 

 
• Management Action 5.  Extirpate Goatgrass. Herbicides would not be used to 

eliminate the two populations of this weed. Under both Approaches 1 and 2, 
prescribed burning would be conducted, followed by handpulling of new seedlings 
and plants outside of the prescribed burn area. The annual cost associated with this 
methodology is calculated at $12,000. Please refer to the Attachment for the derivation 
of this annual cost under both Approaches. 
 

• Management Action 6.  Control Yellow Star Thistle. This action seeks to reduce the 
amount of   Yellow Star Thistle on the Mt. Tamalpais Watershed within 15 years. This 
non-broom species is specifically targeted due to its negative impacts on habitat 
quality and recreational access on Mt Tamalpais.  The cost of control comprises the 
labor needed in each of the 15 years and depends on whether Approach 1 or Approach 
2 is implemented. Under Approach 1, Figure 7A presents the cost of prescribed 
burning that would be conducted, followed by handpulling of new seedlings and 
plants outside of the prescribed burn area; the cost is the same per acre in all 15 years. 
Figure 7B presents the treatment hours required for Approach 2, which vary, over the 
15-year period. 

 

MMWD Labor 444$          
Equipment 150$          

Total: Labor & Equipment (per acre) 594$          
Total: Labor & Equipment (rounded)  $         600 

MMWD Labor 45,316$      

Equipment 12,000$      

Total: Labor & Equipment 57,316$      

Total: Labor & Equipment (rounded)  $     57,000 
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Figure 7A.  Approach 1 Costs for Controlling Yellow Star Thistle (per acre) 

 
 

Figure 7B.  Approach 2 Costs for Eliminating Non-Broom (per acre) 

 
 

III. POLYGONS 
 
To develop cost estimates for Management Actions 1 through 6 under both approaches, 
the District identified approximately 60 distinct management units. Because highly 
localized variation in on-the-ground conditions has significant impacts on equipment 
and labor requirements, these units were further divided into 1,500 sub-units; these 
subunits are called Polygons. Fuelbreak maintenance, fuelbreak construction, and broom 
management and elimination Management Action costs are all based on the 
characteristics of each polygon. The District determined the terrain (slope), weed cover, 
vegetation type, the presence of Sudden Oak Death, and whether or not weeds had been 
cut previously for each Polygon are all factors that influence the cost of Management 
Actions; for example, it is more costly to conduct handwork on steeper slopes.  For areas 
that are managed as fuelbreaks but also contain weeds, the District distinguished 
between actions that reduce fuels (fuelbreak maintenance mowing) and actions that kill 
weeds (handpulling or herbicide applications depending on the Management 

Labor 711$            

Equipment 336$            

Total: Labor & Equipment 1,047$         

Total: Labor & Equipment (rounded)  $        1,000 

ALL YEARS TOTAL ANNUAL COST (per acre) $1,000

Year
Treatment 

Hours
Unit Cost 
(per hour)

Annual 
Hourly Cost

Pile Burn
(per acre)

Total Annual 
Cost 

(per acre)
1 4 80$         320$          -$                320$            
2 4 80$         320$          -$                320$            
3 4 80$         320$          -$                320$            
4 2 80$         160$          -$                160$            
5 2 80$         160$          -$                160$            
6 1 80$         80$           -$                80$             
7 1 80$         80$           -$                80$             
8 1 80$         80$           -$                80$             
9 1 80$         80$           -$                80$             

10 1 80$         80$           -$                80$             
11 1 80$         80$           -$                80$             
12 1 80$         80$           -$                80$             
13 1 80$         80$           -$                80$             
14 1 80$         80$           -$                80$             
15 1 80$         80$           -$                80$             
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Implementation Approach).  It is further noted that the polygons do not apply to costing 
expansion of the EDRR program, extirpating Goatgrass, or controlling Yellow Star Thistle 
since the need for such Management Actions is reviewed regularly and therefore, cost of 
labor is considered unknown until such time.  Figure 8 summarizes the multipliers 
applied to Management Action base costs summarized in Section II of this memorandum; 
for further information on how the multipliers were developed, please refer to Appendix 
D of the WPHIP. 
 

Figure 8. Summary of Management Action Cost Multipliers 

 
 

  

FuelBreak Approach 1 Approach 2
CONIFER 1.0
MXD CONIFER-HWD 1.0 1.0 1.0
BARREN 1.0
HARDWOOD 1.0 1.0 1.0
SCRUB 1.2 1.2 1.2
GRASS 0.5 1.0 1.0
Less than 40 1.0 1.0 1.0

40-60% 1.4 1.2 1.1
Greater than 60 1.6 1.7 1.5
0 - 10% 1.0 1.0 1.0
11 - 20% 1.0 1.0 1.0
21 - 30% 1.0 1.2 1.1
31 - 40% 1.2 1.5 1.5
over 40% 1.6 2.0 2.0
If no Sudden Oak Death Acres 1.0 1.0 1.0
For all Sudden Oak Death Acres 1.5 1.1 1.2
PIONEER (<1%) 0.01 0.01
SCARCE (1-10%) 0.05 0.05
LOW (11-35%) 0.5 0.5
MEDIUM (36-65%) 1.0 1.0
HIGH (66-90%) 1.5 1.5
YES 1.0 1.0
PARTIAL 2.0 2.0
NO 3.0 3.0
NO DATA 1.0 1.0
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IV. RESULTS OF COST REVIEW 
 
Complete annualized costs for implementing each management action under 
Approaches 1 and 2 are summarized in Figure 9A and Figure 9B. It should be noted the 
total costs for the 15-year implementation period have been averaged to derive the 
annualized costs. This differs from an actual yearly cost in which some phases of a project 
would be more costly than other phases. Each table presents the costs under Approach 1 
and 2 from Chapter 6 of the WPHIP, and the results of our independent calculation.  The 
differences in dollars and as a percent are also shown between the annualized costs 
summarized in the WPHIP and our independent calculation. We have additionally 
calculated, using the Consumer Price Index for Urban Wage Earners and Clerical 
Workers in the San Francisco-Oakland-San Jose, CA area, a 5-year average inflationary 
index of 2.38%to estimate the 2015 annualized costs for Approaches 1 and 2 as the District 
anticipated implementing the Plan in July, 2015; however, as of July 2, 2015, the District 
Board of Directors removed Approach 2 from further consideration, and the results are 
presented for informational purposes only. 

 
Figure 9A. Comparison of WPHIP and HF&H Calculations - Approach 1 

 
 

  

Cost to 
Fully 

Implement 
per WPHIP

HF&H 
Calculated 

Cost to Fully 
Implement 

Difference 
($)

Difference 
(%)

1.  Fuelbreak Maintenance 258,500$     275,700$         17,200$       7%
2.  Fuelbreak Construction 113,100$     113,000$         (100)$            0%
3.  Broom Elimination - Zone 1 178,900$     170,000$         (8,900)$        -5%
3.  Broom Elimination - Zone 2 926,100$     866,200$         (59,900)$      -6%
3.  Broom Management  - Zone 5 3,915,500$ 3,779,400$     (136,100)$   -3%
4.  Expand EDRR Program 55,000$       57,000$           2,000$          4%
5.  Extirpate Goatgrass 10,000$       12,000$           2,000$          20%
6.  Control Yellow Star Thistle 135,500$     125,781$         (9,719)$        -7%
Total Annualized Costs 5,592,600$ 5,399,081$     (193,519)$   -3%
Total Annualized Costs (2015) 5,725,955$ 5,527,821$     

Management Actions

Approach 1 - Manual

ATTACHMENT D



Mr. Dain Anderson 
August 31, 2015 
Page 9 
 
 

Figure 9B. Comparison of WPHIP and HF&H Calculations - Approach 2 

 
 

SUMMARY 
 
In general, in preparing this analysis, we relied on information and instructions prepared 
by District Staff that we considered to be accurate and reliable.  When applying the 
information and instructions provided by District Staff, we found the methodology for 
assigning costs to each Management Action to be consistent across Approaches 1 and 2.  
Although the differences calculated when comparing Chapter 6 of the WPHIP to our 
independent calculations was 3% for Approach 1 and 5% for Approach 2, the actual dollar 
amount associated with the differences was considered immaterial.  

* * * * 
 
We would like to express our appreciation to you and District staff for assistance and 
guidance during the course of this peer review.   
 
Very truly yours, 
HF&H CONSULTANTS, LLC 
 
 
 
John W. Farnkopf, P.E., Senior Vice President 
Sima Mostafaei, C.M.A., Senior Associate 
 
Attachment: WPHIP Model and WPHIP Cost Assumptions 

Cost to 
Fully 

Implement 
per WPHIP

HF&H 
Calculated 

Cost to Fully 
Implement 

Difference 
($)

Difference 
(%)

1.  Fuelbreak Maintenance 242,000$     261,400$         19,400$       8%
2.  Fuelbreak Construction 113,100$     113,000$         (100)$            0%
3.  Broom Elimination - Zone 1 256,200$     229,600$         (26,600)$      -10%
3.  Broom Elimination - Zone 2 55,000$       57,000$           2,000$          4%
3.  Broom Management  - Zone 5 10,000$       12,000$           2,000$          20%
4.  Expand EDRR Program 60,300$       53,500$           (6,800)$        -11%
5.  Extirpate Goatgrass 845,100$     779,500$         (65,600)$      -8%
6.  Control Yellow Star Thistle 29,300$       26,720$           (2,580)$        -9%
Total Annualized Costs 1,611,000$ 1,532,720$     (78,280)$      -5%
Total Annualized Costs (2015) 1,649,414$ 1,569,267$     

Management Actions

Approach 2 - Herbicides
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FuelBreak Approach 1 Approach 2

MMWD Staff Note 10

Contractor Crews 30.00$        80.00$           Note 1

CONIFER 1.0
MXD CONIFER-HWD 1.0 1.0 1.0
BARREN 1.0
HARDWOOD 1.0 1.0 1.0
SCRUB 1.2 1.2 1.2
GRASS 0.5 1.0 1.0
Less than 40 1.0 1.0 1.0

40-60% 1.4 1.2 1.1
Greater than 60 1.6 1.7 1.5
0 - 10% 1.0 1.0 1.0
11 - 20% 1.0 1.0 1.0
21 - 30% 1.0 1.2 1.1
31 - 40% 1.2 1.5 1.5
over 40% 1.6 2.0 2.0
If no Sudden Oak Death Acres 1.0 1.0 1.0
For all Sudden Oak Death Acres 1.5 1.1 1.2
mowing (per acre) 720$          Note 2

brushing 500$          Note 3

burning (per event) 18,000$    Note 4

burning prep cost (per repetition) 3,000$      Note 5

Basic Maint 565$          Note 6

ToDo 1,700$      Note 7

MaintainAsIs
pile burn - per event 1,000$      Note 8

Fuelbreak - one-Time per acre 9,000$      Note 9

PIONEER (<1%) 0.01 0.01
SCARCE (1-10%) 0.05 0.05
LOW (11-35%) 0.5 0.5
MEDIUM (36-65%) 1.0 1.0
HIGH (66-90%) 1.5 1.5
YES 1.0 1.0
PARTIAL 2.0 2.0
NO 3.0 3.0
NO DATA 1.0 1.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Handpulling (per acre) 300 150 360 50 360 30 360 30 200 10 200 4 100 4 40
Herbicide (per acre) ^ 4 4 4
Herbicide - Handpull (per acre) ^ 4 4 4 10 4 4 10 4 4 4 10 4
Handpulling (per year) ** 9,000$      5,100$         10,800$         1,500$     10,800$  1,500$     10,800$  900$        6,000$     900$        6,000$     120$        3,000$     720$        1,200$     
Herbicide (per year) ^ 320$          320$            320$               120$        120$        120$        900$        120$        120$        300$        120$        120$        120$        300$        120$        
Handpulling (per year) 1,000$      1,000$         1,000$           1,000$     1,000$     1,000$     1,000$     1,000$     1,000$     1,000$     1,000$     1,000$     1,000$     1,000$     1,000$     
Herbicide (hours per acre) 4 4 4 2 2 1 1 1 1 1 1 1 1 1 1
Herbicide (costs per year) 320$          320$            320$               160$        160$        80$          80$          80$          80$          80$          80$          80$          80$          80$          80$          

Notes: 
Note 1 See WPHIP Assumptions - Base Labor Rate
Note 2 See WPHIP Assumptions - Base Labor and Base Hour Rate; Assumes 24 contractor hours at $30/hr.
Note 3 See WPHIP Assumptions - Heavy Equipment (per acre); cost is included in 'Basic Maint'. See Note 6
Note 4 See WPHIP Assumptions - Burn Costs (per event); Only applies to Rock Spring and Upper Lagunitas-Rock Spring Gate costs for controlling Yellow Star Thistle
Note 5 Per discussion with District Staff, burn prep costs are unique to each unit; this per repetition cost only applies to Rock Spring and Upper Lagunitas-Rock Spring Gate costs for controlling Yellow Star Thistle
Note 6 See WPHIP Assumptions - Heavy Equipment (per acre); assumes 70% heavy equipment cost, 30% mowing costs 
Note 7 See WPHIP Assumptions - Pile Burning (per acre); assumes the cost of one acre of pile burn plus one acre of mowing
Note 8 See WPHIP Assumptions - Pile Burning (per acre)
Note 9 See WPHIP Assumptions - Fuelbreak Const. (per acre)
Note 10 See WPHIP Assumptions - MMWD Salaries & Equipment tab for derivation of MMWD staff hourly rates

# See Wildfire Plan - Table D-2 for derivation of hours; assumes $30/hr for handpulling and $80/hr per herbicide (Note 1)
** See WPHIP Assumptions - Pile Burning (per acre); assumes the cost of burning 1.5 acres in years 2, 6, 10 and 14 in addition to handpulling costs per hour
^ The herbicide approach switches to manual control in Years 4 through 15, hours are shown as Herbicide - Handpull for manual control; assumes cost of pile burning (per acre) in year 7 in addition to handpulling costs per hour
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Annualized 
Cost to Fully 
Implement

Recommended 
Implementatio

n Projects

Annualized 
Cost to Fully 
Implement

Recommen
ded 

Implementa
tion 

Projects Sources
1.  Fuelbreak Maintenance 275,700$      275,700$          261,400$      261,400$   From Table 6-1
2.  Fuelbreak Construction 113,000$      102,600$          113,000$      113,000$   From Table 6-2
3.  Broom Elimination - Zone 1 170,000$      34,600$            53,500$        53,500$      From Table 6-6
3.  Broom Elimination - Zone 2 866,200$      258,600$          229,600$      229,600$   From Table 6-3
3.  Broom Management  - Zone 5 3,779,400$  -$                  779,500$      11,600$      From Table 6-7
4.  Expand EDRR Program 57,000$        57,000$            57,000$        57,000$      Annual Seasonal Salary for 1 supervisor and 2 aids; See WPHIP Assumptions - EDRR
5.  Extirpate Goatgrass 12,000$        12,000$            12,000$        12,000$      10% reduction of original cover in each subsequent year
6.  Control Yellow Star Thistle 125,781$      26,720$        
Total Annualized Costs 5,399,081$  1,532,720$  

Cost to Fully 
Implement 
per WPHIP

HF&H 
Calculated Cost 

to Fully 
Implement Difference ($)

Difference 
(%)

1.  Fuelbreak Maintenance 258,500$      275,700$          17,200$        7%
2.  Fuelbreak Construction 113,100$      113,000$          (100)$             0%
3.  Broom Elimination - Zone 1 178,900$      170,000$          (8,900)$         -5%
3.  Broom Elimination - Zone 2 926,100$      866,200$          (59,900)$       -6%
3.  Broom Management  - Zone 5 3,915,500$  3,779,400$      (136,100)$     -3%
4.  Expand EDRR Program 55,000$        57,000$            2,000$          4%
5.  Extirpate Goatgrass 10,000$        12,000$            2,000$          20%
6.  Control Yellow Star Thistle 135,500$      125,781$          (9,719)$         -7%
Total Annualized Costs 5,592,600$  5,399,081$      (193,519)$    -3%
Total Annualized Costs (2015) 5,725,955$  5,527,821$      

Cost to Fully 
Implement 
per WPHIP

HF&H 
Calculated Cost 

to Fully 
Implement Difference ($)

Difference 
(%)

1.  Fuelbreak Maintenance 242,000$      261,400$          19,400$        8%
2.  Fuelbreak Construction 113,100$      113,000$          (100)$             0%
3.  Broom Elimination - Zone 1 256,200$      229,600$          (26,600)$       -10%
3.  Broom Elimination - Zone 2 55,000$        57,000$            2,000$          4%
3.  Broom Management  - Zone 5 10,000$        12,000$            2,000$          20%
4.  Expand EDRR Program 60,300$        53,500$            (6,800)$         -11%
5.  Extirpate Goatgrass 845,100$      779,500$          (65,600)$       -8%
6.  Control Yellow Star Thistle 29,300$        26,720$            (2,580)$         -9%
Total Annualized Costs 1,611,000$  1,532,720$      (78,280)$       -5%
Total Annualized Costs (2015) 1,649,414$  1,569,267$      

Management Actions

Approach 2 - Herbicides

Management Actions

Approach 1 - Manual 
(HF&H Calculation)

Approach 2 - Herbicides 
(HF&H Calculation)

Management Actions

Approach 1 - Manual
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Fuelbreak Maintenance Costs
WPHIP Update 07Apr2014

Acres 
Maintained

Annualized 
Costs

Acres 
Maintained

Annualized 
Costs

Defensible Space DEFENSIBLE SPACE 89 57,600$          92 58,900$          
Primary Containment PRIMARY CONTAINMENT 189 98,400$          200 84,000$          
Secondary Containment 2NDRY CONTAINMENT 227 55,400$          230 54,700$          
Ingress-Egress INGRESS EGRESS 72 33,100$          72 32,600$          
Wide Area WIDE AREA FUEL RDCTN 483 31,200$          483 31,200$          
Total 1061 275,700$       1078 261,400$       

Comparative Costs for Conducting Cyclical Maintenance of Fuelbreaks
Approach 1 - Manual Approach 2 - Herbicides

Note: Approach 1 does not include 16 acres of Fuelbreak because they would not be invaded by broom - those projects 
include Bill Williams, Blithedale, and Bon Tempe Treatment Plant

Fuelbreak Maintenance 
Projects FuelBreak Code
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Fuelbreak Construction Costs
WPHIP Update 07Apr2014

Acres Built
Annualized 

Costs Acres Built
Annualized 

Costs All other Fuelbreak Widening: Acres Built
Annualized 

Cost
F2 BILL WILLIAMS BREAK 6.4 3,800$            6.4 3,800$            WORN SPRING NORTH 2.0 1,400$         
F3 BLITHEDALE 6.4 4,400$            6.4 4,400$            WORN SPRING MIDDLE 1.6 1,400$         
F7 BON TEMPE TREATMENT PLANT 3.5 2,200$            3.5 2,200$            UPPER RAILROAD OLD STAGE ROADS 5.7 4,300$         
F19 LAGUNITAS ROCK SPRING BREAK 13.5 11,300$          13.5 11,300$          SLUDGE POND 0.0 -$             
F20 LAKE LAGUNITAS 3.4 2,700$            3.4 2,700$            SKY OAKS ROAD BREAK 1.1 600$            
F21 LAKEVIEW RD RXBURN 6.7 3,900$            6.7 3,900$            SKY OAKS MEADOW 0.0 -$             
F22 LOWER RAILROAD GRADE 3.8 2,500$            3.8 2,500$            SKY OAKS HEADQUARTERS 0.4 100$            
F23 LWR LAG-ROCK WIDE AREA BRK 17.0 10,200$          17.0 10,200$          SHAVER GRADE BREAK 0.0 -$             
F24 MEERNA BREAK 3.5 2,100$            3.5 2,100$            SHAFTER GRADE 0.0 -$             
F30 PINE MOUNTAIN BREAK 13.8 9,800$            13.8 9,800$            SCOTT TANK BREAK 2.2 1,300$         
F31 PINE MOUNTAIN SOUTH GATE 20.9 12,500$          20.9 12,500$          ROCK SPRING 0.0 -$             
F38 ROSS RESERVOIR BREAK 14.5 8,200$            14.5 8,200$            RIDGECREST BREAK 0.0 -$             
F39 SAN GERONIMO RIDGE 18.8 12,500$          18.8 12,500$          REMOTE FACILITIES DEFENSIBLE SPACE 11.0 7,200$         
F47 UPPER LAUREL DELL GATE BURN 10.8 4,600$            10.8 4,600$            PUMPKIN RIDGE 0.0 -$             
Other All Other Fuelbreak Widening 33.4 22,300$          33.4 22,300$          PORTEOUS BREAK 1.3 1,000$         
Total for Construction of all FuelBreaks 176.4 113,000$        176.4 113,000$        PINE POINT 0.3 200$            
Total Fuelbreaks excluding numbers F2, F3, F7 160.0 102,600$        176.4 113,000$        PHOENIX LAKE SHORE 0.0 -$             

PHOENIX LAKE ROAD BREAK 0.0 -$             
PHOENIX DAM 0.0 -$             
NATALIE COFFIN GREENE DIBBLEE 0.0 -$             
KNOB II 0.0 -$             
KNOB I 0.0 -$             
INDIAN CROWN BREAK 4.0 2,300$         
HOO KOO E KOO 0.0 -$             
GRAVITYCAR-THRKMTN-HOGBACK 0.0 -$             
FISH GRADE 2.2 1,300$         
FAWN RIDGE 0.0 -$             
DEER PARK WIDE AREA FUEL BREAK 0.0 -$             
DEER PARK RD 0.0 -$             
CASCADE CANYON ROAD 0.0 -$             
BULLFROG QUARRY 0.2 100$            
BULLFROG CREEK 0.0 -$             
BON TEMPE DAM 0.0 -$             
BOLINAS RIDGE BREAK 0.4 400$            
PETERS DAM AND DEFENSIBLE SPACE 1.0 700$            
BOLINAS FAIRFAX RD 0.0 -$             

Total 33.4 22,300$      

Fuelbreak 
Number Fuelbreak Construction Project

Approach 1 - Manual Approach 2 - Herbicides
Comparative Costs of Fuelbreak Construction
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Broom Elimin. Cost - Zone 1,2,5
WPHIP Update 07Apr2014

Project Name
Gross 
Acres

Net 
infested 

Acres

Annualized 
Treatment 

Costs
Gross 
Acres

Net 
infested 

Acres

Annualized 
Treatment 

Costs
BOLINAS FAIRFAX RD 1.3 7,500$          1.3 700$               
BON TEMPE DAM 17.3 900$             17.3 900$               
BULLFROG QUARRY 2.5 27,300$        2.5 2,200$            
FAWN RIDGE 22.0 11,400$        22.0 3,200$            
FISH GRADE 3.2 14,100$        3.2 14,100$          
GRAVITYCAR-THRKMTN-HOGBACK 31.7 78,400$        31.7 7,200$            
INDIAN CROWN BREAK 26.7 48,300$        26.7 4,700$            
KNOB I 19.0 46,500$        19.0 6,900$            
KNOB II 12.3 32,300$        12.3 8,000$            
LAKE LAGUNITAS 8.4 26,500$        8.4 12,200$          
LOWER RAILROAD GRADE 21.5 73,500$        21.5 8,500$            
PHOENIX LAKE SHORE 14.1 27,300$        14.1 23,700$          
PINE POINT 20.7 137,700$     20.7 74,900$          
PUMPKIN RIDGE 2.6 1,700$          2.6 200$               
ROSS RESERVOIR BREAK 25.6 162,300$     25.6 33,800$          
SCOTT TANK BREAK 13.2 42,700$        13.2 2,900$            
SKY OAKS HEADQUARTERS 11.0 13,000$        11.0 1,200$            
SKY OAKS MEADOW 46.7 12,100$        46.7 3,400$            
SKY OAKS ROAD BREAK 24.5 102,700$     24.5 20,900$          
Total 324.2 0.0 866,200$     324.2 229,600$        
Total Actually Treated under Each Approach 142.3 258,600$     324.2 229,600$        

Project Name
Gross 
Acres

Net 
infested 

Acres

Annualized 
Treatment 

Costs
Gross 
Acres

Net 
infested 

Acres

Annualized 
Treatment 

Costs
ALPINE WEEDS 23.1 58,000$        23.13 23,900$          
BULLFROG CREEK 13.6 30,100$       13.55 20,800$          
GRASSY KNOLL 9.8 77,400$        9.78 4,400$            
KENT PUMP ROAD 9.3 4,500$          9.27 4,400$            
Total 55.7 170,000$     55.7 53,500$          
Total Actually Treated under Each Approach 22.8 34,600$        55.7 53,500$          

Project Name
Gross 
Acres

Net 
infested 

Acres

Annualized 
Treatment 

Costs
Gross 
Acres

Net 
infested 

Acres

Annualized 
Treatment 

Costs
DEER PARK WEEDS 328.2 2,290,000$  328.2 388,000$        
PETERS DAM AND DEFENSIBLE SPACE 15.9 89,700$        15.9 52,500$          
PHOENIX WEEDS 222.7 1,365,500$  222.7 327,400$        
ROSS CREEK WEEDS 9.1 34,200$        9.1 11,600$          
Total 575.8 3,779,400$  575.8 779,500$        
Total Actually Treated under Each Approach 0.0 -$              9.1 11,600$          

Comparative Costs for Eliminating Broom in Zone 1

Comparative Costs of Broom Elimination in Vegetation Management Zone 2 Fuelbreaks
Approach 1 - Manual Approach 2 - Herbicides

Approach 1 - Manual Approach 2 - Herbicides

Comparative Costs for Managing Broom in Zone 5
Approach 1 - Manual Approach 2 - Herbicides
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Non Broom Elimination
WPHIP Update 07Apr2014

Gross 
Acres Annualized Costs

Acres 
Maintained

Annualized 
Costs

Rock Spring and Upper Lagunitas-Rock Spring Gate 27.8 8,373$                    27.8 9,395$            
Air Force Base 55.5 103,462$               55.5 15,376$          
Scattered Stands 12.2 13,945$                  12.2 1,949$            
Total 95.5 125,781$               95.5 26,720$          

Rock Spring and Upper Lagunitas-Rock Spring Gate 27.8 47,598$                  27.8 6,643$            

Note 1: Rock Spring assumes 2 events at $18,000 with 2 repetitions to complete the initial burn 

Gross 
Acres Annualized Costs

Acres 
Maintained

Annualized 
Costs

PINE MOUNTAIN SOUTH GATE 29.5 12,000$                  29.5 12,000$          

Comparative Costs for Controlling Yellow Star-thistle

Projects

Approach 1 - Manual Approach 2 - Herbicides

Note 2: Rock spring assumes one-time burn and handpull in Approach 1 and one-time burn, handpull and spray in 
Approach 2.  The one time cost is then amortized over 15 years.  If burning is not possible, annual Costs equal $47,598 
for Approach 1 and $6,643 for Approach 2

Comparative Costs for Extirpating Goatgrass

Projects

Approach 1 - Manual Approach 2 - Herbicides
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WPHIP Assumptions 12Aug2015
Burn Cost (per event)

Position Quantity
Hourly 
Rate Hours

Extended 
Hours Extended Costs

Incident Commander: Battalion Chief 1 8 8 -$                    
Division Supervisor: Captain 2 8 16 -$                    
Safety Officer: Captain 1 8 8 -$                    
Engine

Captain 2 8 16 -$                    
Vehicle cost: Type III 2 8 16 -$                    
Engineer 2 8 16 -$                    
Firefighter 6 8 48 -$                    

Fire Crew
Fire Captain Specialist 2 8 16 -$                    
Supervisor 1 8 8 -$                    
Seasonal Firefighter 10 8 80 -$                    

Crew van 1 8 8 -$                    
Subtotal - MCFD Role1

30 240 10,000.00$         

Position Quantity
Hourly 
Rate Hours

Extended 
Hours Extended Costs

Watershed Maintenance Supervisor 1 53.91$    8 8 431.31$              
Senior Heavy Equipment Operator 1 42.76$    8 8 342.09$              
Heavy Equipment Operator 2 40.46$    8 16 647.39$              
Watershed Ranger Supervisor 1 45.85$    8 8 366.78$              
Watershed Ranger II 3 38.54$    8 24 925.07$              
Laborer 2 31.82$    8 16 509.16$              

Subtotal: Burn Day 10 80 3,221.80$           

Position Quantity
Hourly 
Rate Hours

Extended 
Hours Extended Costs

Laborer 1 31.82$    16 16 509.16$              
Watershed Aide 1 16.58$    16 16 265.21$              

Subtotal - Mop Up 2 32 774.37$              

Position Quantity
Hourly 
Rate2 Hours

Extended 
Hours Extended Costs

Laborer 1 47.73$    24 24 1,145.53$           
Watershed Ranger II 1 57.82$    24 24 1,387.72$           

Subtotal: Overnight Monitoring 2 48 2,533.25$           
2 Hourly rate is quoted at time-and-a-half to include overtime

Position Quantity
Hourly 
Rate2 Hours

Extended 
Hours Extended Costs

crew truck / type III engine 4 12.00$    8 32 384.00$              
crew truck / type III engine 2 12.00$    24 48 576.00$              
tender 1 18.00$    32 32 576.00$              
tender 1 18.00$    32 32 576.00$              

Subtotal: Equipment Costs 144          2,112.00$           

MCFD Participation 10,000.00$         
Burn Day 3,221.80$           

Mop Up 774.37$              
Overnight Monitoring 2,533.25$           

Equipment Costs 2,112.00$           
Total: Burn Cost 18,641.41$         

Total: Burn Cost (rounded)  $             18,000 To Inputs tab

Prescribed burning--MMWD Mop Up (2 days)

Prescribed burning--MMWD overnight monitoring (2 nights, 12 hour shifts)

Prescribed burning--MMWD  Equipment Costs (1 event day, 2 mop up/monitoring 24 hour blocks)

Total Burning Cost (per event)

Prescribed burning--Marin County Fire Department Participation

1 Marin County Fire Department (MCFD) is lead agency. Cost for participation verbally quoted at $10,000 per 
event to cover overtime wages and equipment of MCFD staff. Hourly rate per specific staffer not provided to 
MMWD in 2007, but staffing list was (see above).

Prescribed burning--MMWD--Burn Day
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WPHIP Assumptions 12Aug2015
Heavy Equipment (per acre)

Position Quantity
Hourly 
Rate Hours Extended Hours

Extended 
Costs

Watershed Aid 1 16.58$    8 8 132.60$     
Laborer 1 31.82$    8 8 254.58$     
Equipment Operator 1 40.46$    8 8 323.70$     
Excavator 1 144.54$  6 6 867.24$     
Crew truck / type III engine 1 12.00$    8 8 96.00$       

Subtotal: Excavator Model 1,674.11$  
Subtotal: Excavator Model (per acre) 558.04$     

Position Quantity
Hourly 
Rate Hours Extended Hours

Extended 
Costs

Watershed Aid 1 16.58$    8 8 132.60$     
Laborer 1 31.82$    8 8 254.58$     
Equipment Operator 1 40.46$    8 8 323.70$     
Tiger Mower 1 84.54$    6 6 507.24$     
Crew truck / type III engine 1 12.00$    8 8 96.00$       

Subtotal: Tiger Mower Model 1,314.11$  
Subtotal: Tiger Mower Model (per acre) 438.04$     

Excavator Model 558.04$     
Tiger Mower Model 438.04$     

Average: Excavator & Tiger Mower 498.04$     
Average: Excavator & Tiger Mower (rounded)  $         500 To Inputs Tab

Excavator Model (equipment + MMWD labor) 558$          
Tiger Mower Model (equipment + MMWD labor) 438$          

Average: Excavator & Tiger Mower 498$          
Cost of heavy equipment (70% of Average Excavator & Tiger) 349$          

Contractor Cost (24 hrs. @ $30/hr) 216$          From Base Labor Rate and Base Labor Hour Tabs
Cost of Heavy Equipment & Contractor (rounded)  $         565 To Inputs Tab (reflected at $566/acre based on rounding)

Excavator Model

Tiger Mower Model

Heavy Equipment Cost (per acre)

Basic Maintenance (per acre)
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WPHIP Assumptions 12Aug2015
Fuelbreak Const. (per acre)

Hours per 
acre

Total 189 From: mmwd work_sap thru FY2007
Labor: 4 person crew 48.00

Position Quantity Hourly Rate Hours
Extended 
Hours

Extended 
Costs

Watershed Aid 2.3 16.58$         48.00 110 1,829.93$    
Laborer 1.14 31.82$         48.00 55 1,741.33$    
Equipment Operator 0.5 40.46$         48.00 24 971.09$       

Subtotal: Labor 3.94 189.12 4,542.35$    

Position Quantity Hourly Rate Hours
Extended 
Hours

Extended 
Costs

crew truck / type III engine 1.14 12.00$         48.00 55 656.64$       
excavator 1 0.5 144.54$       48.00 24 3,468.94$    
equipment (brushcutter, chain saw) 1.14 1.25$           48.00 55 68.40$         

Subtotal: Labor 2.78 133.44 4,193.98$    

MMWD Labor 4,542$         
Equipment 4,194$         

Total: Labor & Equipment 8,736$         
Total: Labor & Equipment (rounded)  $        9,000 To Inputs Tab

Fuelbreak Construction Costs - Labor

Fuelbreak Construction Costs - Equipment

1 Excavator run time on new fuelbreak construction shorter than maintenance or roadside mowing due to 
increase need for "swomping" and post mowing clean-up

Fuelbreak Construction Cost (per acre)
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WPHIP Assumptions 12Aug2015
Pile Burning (per acre)

Hours per 
acre

Pile Burning person hours per acre 24 From: mmwd work_sap thru FY2007
Labor: 3 person crew 8.00

Position Quantity Hourly Rate Hours Extended Hours
Extended 
Costs Position Quantity

Hourly 
Rate Hours

Extended 
Hours

Extended 
Costs

Watershed Aid 1 16.58$         8.00 8 132.60$       Watershed Aid 1 16.58$    5.00 5 82.88$    
Laborer 1 31.82$         8.00 8 254.58$       Laborer 1 31.82$    5.00 5 159.11$  
Equipment Operator 1 40.46$         8.00 8 323.70$       Equipment Operator 1 40.46$    5.00 5 202.31$  

Subtotal: Labor 3 24 710.88$       Subtotal: Labor 3 15 444.30$  

Position Quantity Hourly Rate Hours Extended Hours
Extended 
Costs Position Quantity

Hourly 
Rate Hours

Extended 
Hours

Extended 
Costs

crew truck / type III engine 2 12.00$         8.00 16 192.00$       crew truck / type III eng 1 12.00$    5.00 5 60.00$    
Tender 1 18.00$         8.00 8 144.00$       Tender 1 18.00$    5.00 5 90.00$    

Subtotal: Labor 3 24 336.00$       Subtotal: Labor 2 10 150.00$  

Labor 711$            
Equipment 336$            

Total: Labor & Equipment 1,047$         
Total: Labor & Equipment (rounded)  $        1,000 To Inputs Tab

MMWD Labor 444$            
Equipment 150$            

Total: Labor & Equipment (per acre) 594$            
Total: Labor & Equipment (rounded)  $           600 To Inputs Tab; included in Handpull in Yrs. 2,6,10,14, Herbicide in Yr. 7

Refer to TO DO code 
Pile Burn - MMWD Labor 711$            

Pile Burn - Equipment 336$            
Total: Pile Burn Labor & Equipment 1,047$         

Mowing - Contractor Labor (24 hrs @ $30/hr) 720$            From Base Labor Rate and Base Labor Hour Tabs
Total: Pile Burn + Mowing (rounded)  $        1,700 To Inputs Tab (reflected at $1720/acre based on rounding)

Broom Pile Burn Costs - Labor

Pile Burn Costs - Equipment

Pile Burn + Mowing (per acre)

Fuelbreak Construction Pile Burn Costs - Labor

Pile Burn Costs - Equipment

1 Excavator run time on new fuelbreak construction shorter than maintenance or roadside mowing due to 
increase need for "swomping" and post mowing clean-up

Fuelbreak Construction Pile Burn (per acre)

Broom Pile Burn (per acre)
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WPHIP Assumptions 12Aug2015
EDRR Program

Position Quantity
Hourly 
Rate Hours

Extended 
Hours

Extended 
Costs

Watershed Aid - Supervising (step 3) 1 16.58$    1,000      1,000      16,575.43$  
Watershed Aid (step 1) 2 14.37$    1,000      2,000      28,740.60$  
Crew truck / type III engine 1 12.00$    1,000      1,000      12,000.00$  

Subtotal: EDRR Program 57,316.03$  
Total: EDRR Program (rounded)  $      57,000 To Inputs Tab

MMWD Labor 45,316$       

Equipment 12,000$       

Total: Labor & Equipment 57,316$       

Total: Labor & Equipment (rounded)  $      57,000 

EDRR Program Annual Cost

EDRR Program (per year)
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WPHIP Assumptions 12Aug2015
MMWD Salaries & Equipment

MMWD salaries 2010 Monthly Hourly Rate 1
Fully Loaded 
Hourly Rate2 Data Source

Laborer 4,309.31$ 24.86$            31.82$             MMWD Human Resources 2007 Collective Bargaining Agreement
Senior Heavy Equipment Operator 5,790.57$ 33.41$            42.76$             MMWD Human Resources 2007 Collective Bargaining Agreement
Heavy Equipment Operator 5,479.22$ 31.61$            40.46$             MMWD Human Resources 2007 Collective Bargaining Agreement
Senior Watershed Ranger 5,533.01$ 31.92$            40.86$             MMWD Human Resources 2007 Collective Bargaining Agreement
Watershed Aide (no benefits) n/a 16.58$            16.58$             MMWD Human Resources 2007 Collective Bargaining Agreement
Watershed Maintenance Supervisor 7,300.80$ 42.12$            53.91$             MMWD Human Resources 2007 Collective Bargaining Agreement
Watershed Ranger II 5,219.58$ 30.11$            38.54$             MMWD Human Resources 2007 Collective Bargaining Agreement
Watershed Ranger Supervisor 6,208.47$ 35.82$            45.85$             MMWD Human Resources 2007 Collective Bargaining Agreement
1 Assumes 40 hours per week
2 Assumes an additional 28% for benefits and administrative costs

MMWD Vehicle and Equipment Rates Hourly rate Data Source
equipment (brushcutter, chain saw) 1.25$              MMWD grants administrator
crew truck / type III engine 12.00$            MMWD grants administrator
tender 18.00$            MMWD grants administrator
tigermower 84.54$            MMWD grants administrator
excavator 144.54$          MMWD grants administrator
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WPHIP Assumptions 12Aug2015
Base Labor Rate

Contractor Treatment Hourly rate Data Source
Forster and Kroeger 3 brushing/ handpulling / propane flaming 24.91$         MMWD contract

Forster and Kroeger 3 herbicides 45.00$         not in mmwd contract, but rate used elsewhere in 2007
Marin Conservation Corps brushcutting/handpulling - average rate 24.89$         MMWD contract; 2007 Contractor Rate - MCC 10 person crew + 1 supervisor for day
Marin Conservation Corps herbicides N/A not a service MCC provides
Shelterbelt builders 4 brushcutting/handpulling 75.00$         verbal communication

Shelterbelt builders 4 herbicides 80.00$         verbal communication

Silver Tree Tenders 3 brushcutting/handpulling 29.00$         verbal communication

Silver Tree Tenders 3 herbicides 45.00$         verbal communication
Wild Coast West 4 herbicides 80.00$         verbal communication

Averages

brushcutting/handpulling 26.27$         

Average of all likely service providers. Vast majority of work performed by lower cost vendors: 
forster & Kroeger, Marin Conservation Corps, Silver Tree--these three come in as low bidders 
with all public lands agencies in Marin. 

brushcutting/handpulling (rounded)  $        30.00 

Plan author Leonard Charles opted to round up to $30 in an early draft of plan and we didn't 
catch it. It can however be justified because annual work cycle often includes small contracts to 
Shelterbelt or other more expensive contractor that offers some specialty skill. To inputs tab

herbicides (rounded)  $        80.00 

Average limited to holders of PCA license (Shelterbelt and Wild Coast West) to meet the Board 
and public requests for highest possible standards. Both have PCA license and advanced 
biology skill set required. To inputs tab

3 Denotes Liscensed Applicator
4 Denotes Pest Control Advisor

ATTACHMENT D



Marin Municipal Water District
WPHIP Update

HF&H Consultants, LLC
8/31/20152:49 PM 8 of 13

WPHIP Assumptions 12Aug2015
Base Labor Hours

Treatment
MMWD 

hours per 
acre 1

Contractor 
hours per 

acre 2
Average Value in 

Inputs Rationale for adjustment

brushcutting
37 20 28.37

24

Hours can be inferred from cost of $720 per acre, initial clearing. 
No documentation for LCA decision to adjust to 24 person hours 
per acre

herbicide
6 4 5.24

4
value chosen to reflect MMWD decision in 2003 to rely solely on 
contractors for this task because of greater expertise in this area

pile burning 24 $600 reflects rate of 1.5 acres per day; See 'Pile Burn' Tab

Hand pulling 35 68 51.87 variable See handpull hours tab

1 Source: pivot table on mmwd work_sap through fy 2007 tab
2 Source: pivot table and notes on contractor work through FY 2007
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WPHIP Assumptions 12Aug2015
Handpull Hours

Table D2, Transposed  with rational

1. Crew focus is always on reproductively mature adults first, then saplings. Seedlings ignored
2. Miss rate for adults is low, high for saplings. Year to year mortality for saplings is nominal
3. Seedling mortality  90%
4. Soil disturbance drives seed germination

Treatment 
Hours Handpull Soil 

Disturbance

Estimate 
Population 

structure and 
size

Comments

1

300 high

mostly 
reproductive 
adults,                                  
high percent 
saplings                                          
few seedlings

work focuses on 
adults                                                             
post work  seed bank 
flush 10X size of 
original stand

2 150 high

high percent 
adults (from 
missed 
saplings)                     
few saplings                                                         
high percent 
seedlings  

work focuses on 
adults and saplings                                
post work seed bank 
flush 10X size of 
original stand

3 360 high

high percent 
adults                                                             
high percent 
saplings                                          
high percent 
seedlings      

 work focuses on 
adults and saplings                                               
post work seed bank 
flush large but 
decreasing

4 50 low

few reproductive 
adults                                      
high percent 
saplings                                  
high percent 
seedlings

work focus on adults 
only; post work  seed 
bank flush lower due 
to decreased soil 
disturbance

5 360 high

high percent 
adults                                                     
high percent 
saplings                                                 
seedlings 
moderate

work focus on adults 
and saplings; large 
seed bank flush due 
to greater soil 
disturbance
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WPHIP Assumptions 12Aug2015
Handpull Hours

6 30 low

few reproductive 
adults                                         
moderate 
saplings                                                                    
high percent 
seedlings

work focus on adults 
only; post work  seed 
bank flush lower due 
to decreased soil 
disturbance

7 360 high

moderate adults                                           
high percent 
saplings                                   
moderate 
seedlings

work focus on adults 
and saplings; large 
but diminishing seed 
bank flush due to 
greater soil 
disturbance and 
depletion (now 7 
years since last crop 
of seeds)

8 30 low

few reproductive 
adults                                         
moderate 
saplings                                                                    
high percent 
seedlings

work focus on adults 
only; post work  seed 
bank flush lower due 
to decreased soil 
disturbance and 
depletion

9 200 moderate

moderate adults                                           
moderate to 
high saplings                                   
moderate 
seedlings

work focus on adults 
and saplings;  
diminishing seed 
bank flush due to 
greater soil 
disturbance and 
depletion )

10 10 low

few adults                                                   
moderate 
saplings                                           
moderate 
seedlings

work focus on adults 
only; post work seed 
bank flush lower due 
to decreased soil 
disturbance and 
depletion
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WPHIP Assumptions 12Aug2015
Handpull Hours

11 200 moderate

moderate adults                                     
moderate 
saplings                                               
moderate 
seedlings

work focus on adults 
and saplings;  
diminishing seed 
bank flush due to 
greater soil 
disturbance and 
depletion )

12 4 low

few adults                                                
moderate 
saplings                                                                    
moderate 
seedlings     

work focus on adults 
only; very low seed 
bank flush due to 
minimal soil 
disturbance and 
depletion

13 100 moderate

moderate adults                                     
moderate 
saplings                                         
moderate to low  
seedlings

work focus on adults 
and saplings;  seed 
bank flush slightly 
higher than previous 
year due to higher 
soil disturbance, but 
depletion evident

14 4 low

few adults                                                     
moderate to low 
saplings                                                     
few seedlings

work focus on adults 
only; very low seed 
bank flush due to 
minimal soil 
disturbance and 
depletion

15 40 low

moderate adults                                                                     
few saplings                                                                     
few seedlings

work focus on adults 
only; very low seed 
bank flush due to 
minimal soil 
disturbance and 
depletion

Total 2198

annualized 
over 15 years

146.5

BROOM
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WPHIP Assumptions 12Aug2015
Handpull Hours

Year
Treatment 

Hours
Unit Cost 
(per hour)

Annual 
Hourly Cost

Broom Pile Burn 
(per acre)

Total Annual 
Cost 

(per acre)
1 300 30$              9,000$        -$                  9,000$           
2 150 30$              4,500$        600$                  5,100$           
3 360 30$              10,800$      -$                  10,800$         
4 50 30$              1,500$        -$                  1,500$           
5 360 30$              10,800$      -$                  10,800$         
6 30 30$              900$           600$                  1,500$           
7 360 30$              10,800$      -$                  10,800$         
8 30 30$              900$           -$                  900$              
9 200 30$              6,000$        -$                  6,000$           
10 10 30$              300$           600$                  900$              
11 200 30$              6,000$        -$                  6,000$           
12 4 30$              120$           -$                  120$              
13 100 30$              3,000$        -$                  3,000$           
14 4 30$              120$           600$                  720$              
15 40 30$              1,200$        -$                  1,200$           

Year
Treatment 

Hours
Unit Cost 
(per hour)

Annual 
Hourly Cost

Broom Pile Burn 
(per acre)

Total Annual 
Cost 

(per acre)
1 4 80$              320$           -$                  320$              
2 4 80$              320$           -$                  320$              
3 4 80$              320$           -$                  320$              
4 4 30$              120$           -$                  120$              
5 4 30$              120$           -$                  120$              
6 4 30$              120$           -$                  120$              
7 10 30$              300$           600$                  900$              
8 4 30$              120$           -$                  120$              
9 4 30$              120$           -$                  120$              
10 10 30$              300$           -$                  300$              
11 4 30$              120$           -$                  120$              
12 4 30$              120$           -$                  120$              
13 4 30$              120$           -$                  120$              
14 10 30$              300$           -$                  300$              
15 4 30$              120$           -$                  120$              

Approach 1 Costs (per acre)

Approach 2 Costs (per acre)
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WPHIP Assumptions 12Aug2015
Handpull Hours

NON BROOM - Yellowstar Thistle

Labor 711$              

Equipment 336$              

Total: Labor & Equipment 1,047$           

Total: Labor & Equipment (rounded)  $          1,000 

Year
Treatment 

Hours
Unit Cost 
(per hour)

Annual 
Hourly Cost

Pile Burn
(per acre)

Total Annual 
Cost 

(per acre)
1 4 80$              320$           -$                  320$              
2 4 80$              320$           -$                  320$              
3 4 80$              320$           -$                  320$              
4 2 80$              160$           -$                  160$              
5 2 80$              160$           -$                  160$              
6 1 80$              80$             -$                  80$                
7 1 80$              80$             -$                  80$                
8 1 80$              80$             -$                  80$                
9 1 80$              80$             -$                  80$                
10 1 80$              80$             -$                  80$                
11 1 80$              80$             -$                  80$                
12 1 80$              80$             -$                  80$                
13 1 80$              80$             -$                  80$                
14 1 80$              80$             -$                  80$                
15 1 80$              80$             -$                  80$                

Approach 2 Costs (per acre)

ALL YEARS TOTAL ANNUAL COST (per acre) $1,000
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