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Appendix 12: Background Information 
Appendix 12 includes background information for the minority reports included in the document as well 
as additional proposed policies from members that were not considered by the majority.  This section 
also includes documents provided by a member of CPAG in support of the majority opinion on 
genetically engineered crops.  None of these documents have been edited or changed by Boulder 
County Parks and Open Space. 
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Submitted by Richard Andrews and Ewell Culbertson, Cropland Policy Advisory Group members 

 27 October 2011. 

Recommended Cropland Policy – Definition of Sustainable Agriculture 

Sustainable agriculture is defined by a long term view and by farming practices that ensure that 

croplands can be farmed and crops produced in perpetuity without diminishing yield, quality of the 

crop, or health and resource of the soils, by continually regenerating soil quality in balance with what 

is removed in food and fiber. 

Sustainable agriculture respects the natural environment, soil microbiological life, complex ecosystem 

services, and biodiversity.  It must create neither on-site nor off-site negative impacts on the general 

and natural environment.    Sustainable agriculture practitioners must be partners in the ecosystem, 

and must recognize with awe the complexity of life, and not seek to dominate but rather cooperate 

with nature and all the services it provides. 

Sustainable agriculture, within the above noted fundamental characteristics and conditions, must also 

be conducted to provide a livable financial base for the farmer, and both serve and receive support 

from the local economy in which it operates.      

Sustainable agriculture is characterized by a social culture that values the producers of foods, feeds 

and fibers, recognizing and rewarding agriculture as the most essential of all human activity. 

Sustainable agriculture is defined by the production of safe and healthy foods, feeds for domestic 

animals and fibers, products free of toxins, maximized in nutritional quality.    

 

Rationale-         

In order to have a sound policy on sustainable agriculture, one must have a sound definition to 

know how to measure whether the goal is being achieved.   The most important element of true 

sustainability is a very long term view, essentially perpetual.  The opening sentence in the above 

proposed definition is the most important. 

 The methods and practices of sustainable agriculture simply cannot look only to the next crop 

profits if land quality and productivity is damaged in the process.    There is simply too much at stake 

with respect to future food productivity to look only to a short time horizon.   

Current economic  theory if applied to agriculture will prove to be disastrous.  It unfortunately 

discredits the long term value of all businesses and investments, including agriculture.  Discounted cash 

flow analysis heavily discounts the value of the future.  Such analyses do not include either the present 

value/cost or the future value/cost of impacts on our environment or the health costs to our population 

from toxin containing foods, from toxins released to our air and water, the reduced productivity of 

coastal waters contaminated by ag chemicals,  the greenhouse gases released by reliance on fossil fuels 
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and releases from ag wastes, the induced climate change, etc, etc.   These economic views distort reality 

and such economic models are simply not suitable to evaluate agricultural sustainablity. 

Unfortunately many individuals and businesses use the word sustainability to mean 

perpetuating the status quo, doing what has been going on in recent and personally familiar time 

frames.    

Soils and the water and climate are resources that are fundamental to agriculture.   Farming 

practices must build, not degrade or deplete soils to be sustainable.  Farming practices must not put 

toxins into our soils, water and foods to be sustainable.   Sustainable agriculture must minimize its waste 

of resources that push the future to climate warming, with possible major consequences far beyond the 

borders of Boulder county, rising sea levels and permanent flooding of major croplands, disruption of 

crop productivity, enhanced pest and disease pressures, etc. 

The production of foods is hands down the most important social activity of the human specie.   

Yet it is mostly an afterthought by most of the human population in the developed world.    To be 

sustainable, agriculture must recover a greater connection with the consumers of its essential products.   

The farmer must be properly rewarded for providing the life sustaining foods to the non-farming 

population.   Sustainable agriculture is dependent upon a better appreciation for and appropriate 

economic rewards to the farmer.    

Overall sustainable agriculture is defined by the products it gives to society.  Quality of those 

products is paramount, the true measure of and purpose of good agriculture.  A key measure of 

sustainability is healthy and safe foods.   
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Submitted by Richard Andrews, Cropland Policy Advisory Group member, 26 October 2011 

Recommended Cropland Policy on RD&D for Innovations in Sustainable Agriculture: 

BCPOS shall make available appropriate lands from the croplands owned by the county for the 

purpose of conducting research, development and demonstration (RD&D) of innovative sustainable 

agricultural practices, including such things as evaluating new high value crops which can support and 

create local consumption or processing inputs to other local industries, perennial crops such as grains, 

fruits, vegetables, herbs and fibers, methods for reducing greenhouse gas emissions, methods to 

rejuvenate and build soil health and productivity, plant selection and animal husbandry by traditional 

non-GE methods, practices and methods to minimize nonrenewable energy in agriculture, long term 

comparative field trials of comparing different modes of crop production such as organic and 

mainstream methods, local non-GMO seed production, methods to better capture and utilize valuable 

plant nutrients, and other innovative concepts which can potentially benefit local economy, the local 

food supplies, and simultaneously protect and improve the environment, and the health and well 

being of Boulder County citizens.    

All such RD&D shall be fully open for free access and application by everyone, no secrecy or 

licensing shall be allowed.   Technologies may be freely used by the developers but without 

exclusivity.  BCPOS will routinely disseminate the full results of all such RD&D conducted on its lands, 

shall hold annual reviews workshops or conferences, and use other appropriate means to release the 

knowledge gained.    BCPOS shall be a repository of all such RD&D reports and shall make the reports 

readily available to all parties.  Tenant farmers on BCPOS lands shall also be encouraged to host such 

RD&D on existing leased lands with the proviso that all such research shall be free and open and be 

submitted to BCPOS for dissemination.   

BCPOS shall solicit proposals for such sustainable agriculture RD&D on an annual basis, or 

appropriate schedule based upon the available stock of land, with a goal of providing up to 5% of 

croplands for this purpose.      Such lands shall be administered as a special lease for the purpose of 

RD&D and may include crop sharing or flat rentals as with other leases, or incentive leases to 

stimulate RD&D, or other methods found to be appropriate. 

 

Rationale:   

 This proposed policy recommendation is designed to move Boulder County into the future as a 

leader in sustainable agricultural practices.   It is designed to always be open to the innovation and 

entrepreneurial character that is so prevalent in Boulder County, but applied to the totally essential field 

of agriculture which must always remain vital for our very existence.   It is designed to encourage 

experimentation, conducted with the objective of true sustainability for the very long term, not tied to 

practices that may be currently employed simply because they are familiar or historical.   
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 There are institutions around the USA and world that are engaged in very innovative agriculture 

and it is proposed that Boulder County offer some of its croplands under this program to such 

innovators to broaden and test the applicability of their research in the climate and environment of our 

region.   Such institutions may include (as examples): 

-  The Land Institute which is working diligently on selecting/developing perennial crops instead of 

annuals (notably grains) with the obvious benefits of reducing soil disruption and erosion, 

eliminating regular plantings, sequestering carbon, reducing annual inputs of external energy, 

and simultaneously building the soil health and resiliency.   

 

- The Rodale Institute which has worked very successfully for years on enhancing the productivity 

of organic agriculture, demonstrating lower energy inputs, lower greenhouse gas emissions, 

higher farmer profits, and equivalent yields to “conventional” agriculture. 

 

- And many others that may be cooperators such as:  Leopold Institute, The Organic Center, local 

schools at secondary, vocational and community college educational levels, local industries with 

demands for unique or specialty crops, our local Colorado universities, etc. 

This recommendation fits well with another proposal also offered, namely making BCPOS lands 

available for local crop seed production, specifically non-GMO and organic seed to support a 

transitioning away from corporate dominated seed and agricultural input monopolies.   This can defuse 

the arguments often heard from mainstream farmers that non-GMO seed is simply not available.   

This proposal can be an attractive model that other progressive counties around the country 

could emulate.   It could attract significant R&D funding from the USDA and the Colorado Department of 

Agriculture through a multitude of programs, such as the CSU Specialty Crops Grower Research and 

Education Grants  (GREG), or the USDA Sustainable Agriculture Research and Education grants (SARE).    
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Recommended Cropland Policy regarding Genetically Modified Organisms: 

Submitted by Richard Andrews, Ewell Culbertson, Emily Prisco,  

Cropland Policy Advisory Group members, 15 October 2011 

Policy Statement: 

1. No crops {or animals} grown on Boulder County Parks and Open Space (BCPOS) lands can be 

genetically modified as defined by the USDA.   This requirement shall go into effect for the 

calendar year 2012.   Prior approvals for genetically modified corn crops shall be rescinded, 

effective for crop year 2012.  

2. Boulder county shall establish goals and implementation programs for 10% of its croplands to 

be operated using organic production methods by 2015, 20% of its croplands to be operated 

using organic methods by 2020, and 50% of its croplands to be operated using organic 

production methods by the year 2025.   Goals to transition to organic production shall be re-

evaluated by BCPOS every five years to consider potential acceleration of transitioning to 

sustainable organic production. 

3. Boulder County Parks and Open Space shall declare all open space agriculture lands as non-

GMO refuge areas.  In order to provide tenant farmers with non-GMO options in their seed 

supplies, the BCPOS shall make available croplands for and encourage farming operations for 

the production of non-GMO seed, including such crops as sugar beets, corn, alfalfa, barley, 

wheat and other crops that are supply threatened by monopoly seed company practices.  

BCPOS shall establish and enforce genetic isolation measures to ensure the integrity of such 

non-GMO seed production activities, organic farming activities and its non-GMO refuge.  GMO 

producers within insect pollinator, wind, water or other vector isolation buffers of open space 

lands shall be required to give prior notice to BCPOS and its tenant farmers, and shall take all 

necessary measure to prevent contamination of any non-GMO seed production and organic 

farming operations on BCPOS lands. 

 

Rationale: 

GMO Prohibition on Open Space 

The science behind the promotion and implementation of genetically modified organisms is 

deemed to be grossly inadequate despite the approvals granted by federal agencies.   The complex 

ecosystem interactions, the soil health and plant nutritional implications, the food allergy and human 

health effects of GMO crops are insufficiently understood to warrant introduction into commercial 

agricultural operations.    Given these inadequacies, the prudent course of action is precaution until the 

science can prove the safety of GMO crops to health and the environment.   The direct and indirect 
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effects of GMOs and associated introduced toxins are simply largely unknown.   And what is being 

revealed by recent independent science has raised numerous warning flags.   Unfortunately much of the 

evidence used to justify the USDA, FDA and EPA approvals of GMO crops and animals has been 

developed by the same companies promoting their sale.  Even more disturbing, much of that evidence is 

never made public to allow third party independent review.   Only in recent years has truly independent 

scientific research begun to be conducted and published in peer reviewed science journals.   Much of 

that work has been conducted by academics and medical science professionals from countries other 

than the USA.   It is a concern that corporate control of science in our otherwise respected academic 

institutions has limited and distorted open investigation.   Even in the peer reviewed journals one must 

use great caution to seek out unbiased science.    

In light of the more independent research which has reached scientific journals within the last 

several months, previously published reports and agency approvals of GMO crops and associated ag 

chemicals are often out of date.   For example GMO technology overview documents from otherwise 

highly respected institutions such as the National Academy of Science/ National Research Council which 

was prepared between 2008 and 2009 and published as recently as 2010, are already dated and 

potentially inadequate,  in light of very recent science (1).   Similarly outdated is the FDA ruling of 

substantial equivalency between  GMO foods and feeds and traditional ones.   EPA rulings on approvals 

of pesticides, whether built into the tissues of a crop as with Bt or applied in concert with an HR crop like 

glyphosate, are simply not up to date with the science that has recently documented severe 

environmental and health concerns.   

In this environment of rapidly evolving science, and given the contradictions or difference in 

conclusions about the science and public/environmental safety between earlier and more recent 

research, precaution in endorsing of GMOs is warranted.    Should Boulder County decide to endorse 

GMO crops without sufficient knowledge of the consequences, it would be taking the path of risk and 

great uncertainty.   Such a path is paved with potential legal liabilities of the County from future 

damages, not to mention potential for non-monetary liabilities in the form of damage to our 

environment, the very foundation for long term sustainability.    The safe path is the path of proven 

organic production, proven over millennia, and rejection of GMOs, at least until high level of confidence 

in their safety can be proven. 

Presently there are two predominant types of GMO food, feed and fiber crops that have been 

approved by federal agencies; those genetically engineered to be resistant to specific herbicides which 

are called herbicide resistant (HR) such as glyphosate tolerant crops, aka RoundUp Ready or RR; and 

those genetically engineered with bacterial genes to create toxins that translocate throughout the crop 

tissue to kill insects, e.g. bacillus thuringiensus (Bt) for insects, bacillus subtilis (Bs) for fungi, and other 

bacteria strains used for pest control.   

There is a growing body of evidence that the benefits claimed by the developers and promoters 

of these GE crops are false, or misleading, or that the claims have become invalid over the years in 

which they have been used in agriculture.    In some GMO cases a latency effect is being observed 
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before negative impacts or even reversals of claimed benefits is being revealed.   This has not been 

uncommon in the history of chemical based agriculture.  It illustrates the inadequate knowledge, 

perhaps even the arrogance, of believing we understand the complexity of natural systems.   

With respect to crops engineered to be resistant or tolerant to glyphosate or a similar herbicide, 

glufosinate, there is scientific evidence that these herbicides are not benign and either the applied 

chemicals or their metabolic breakdown products are persistent in the environment.  This illustrates the 

issue that if science does not look for the right substances such as metabolic decay products or toxic 

adjuvants then conclusions about safety can be faulty.  Similarly if the daisy chain of complex 

biochemical effects are not traced, one will not observe those distant sometimes very obscure 

relationships and connections.   Refer to the policy recommendation document regarding glyphosate for 

a more complete discussion about chemicals that are intimately linked and used in association with the 

GMO seeds for these crops.  One example is the recent discovery of glyphosate and its degradate, 

aminomethyl phosphonic acid (AMPA) in air (particulate and rain) samples throughout Mississippi and 

Iowa, a previously unsuspected and widespread general environmental dispersal of these toxins (2).   

Other research has shown that glyphosate, while generally described as having short persistence in soils 

due to binding with clays and due to metabolic degradation to AMPA, can in fact revert to unbound 

glyphosate when phosphorus fertilizers are applied to soils.   This can potentially account for subsequent 

year negative effects on non-HR rotational crops and accumulation in soils. This is suspected to be a 

cause of the increasing prevalence of crop sudden death syndrome that has been recently occurring in 

Midwest soybean crops, and with Goss’s wilt disease in corn.  It must be understood that even HR GMO 

corn is not totally immune to damage from glyphosate, hence it is described as tolerant or resistant, not 

immune.       

Claims are made that the overall use of pesticides will be reduced by the growing of GMO crops.  

However these claims are seriously disputed by statistics gathered by the USDA and other organizations 

(6).   Arguments are made that if GMO crops are not allowed the alternative production methods will 

have to employ more toxic pesticides.   Those arguments fail to acknowledge that non-pesticide 

methods of crop production, organic methods using up to date green manuring cover crops and 

rotations, or animal waste based fertilizers, are being proven in multi-decade comparative trials to 

simultaneously achieve equivalent or higher crops yields, greater organic yields in drought years, greater 

profitability to farmers, lower environmental impacts as measured by energy consumption and 

greenhouse gas releases, and safer more nutritious crops for animal feed and human foods.  This is 

documented in just released thirty year side by side comparative trials with corn and soy crops grown 

with four different production methods:  organic manure, organic legume, conventional synthetic 

fertilizers and pesticides, and each system divided into traditional tillage and no-till.  GMO corn and soy 

was introduced into the system trials in 2008. (4) 

Some of GMO crops that were introduced earlier have after more than a decade of use been 

found to exhibit declining yields or yield drag, some even experiencing total crop failures.  Some GMO 

crops have resulted in the rapid evolution of super weeds that are tolerant of the companion pesticides, 

whether applied in concert with or engineered into the crop.  These new weeds have forced 
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abandonment of the GMO crops, for example GMO cotton.   Health effects related to GMO and GMO 

related food and feed toxins are just now beginning to be observed, following a latency and in some 

cases simply not looking in the right place for effects in earlier science.  (3)   

A more detailed scientific white paper reviewing up to date peer reviewed published science 

about the health, ecosystem, and agricultural cropping aspects of GMOs is under preparation and will be 

provided as soon as possible as a supplement to this policy recommendation and summary rationale 

statement. 

 

Sustainable Organic Transition Goals - 

GMO crops are simply incompatible with county goals to transition to the more sustainable 

agricultural practices of organic and biodynamic cropping.   Continuing to use GMO crops and the 

associated toxic pesticides will cause delays in transitioning to organic production.   USDA National 

Organic Program rules require a three year minimum transition period for properties before certification 

can occur.   In some views even this period is likely inadequate if very persistent chemicals have been 

used and applied to the land.   USDA rules expressly prohibit the use of GMO crops and organisms in 

certified “organic” agriculture.   Contaminated crops from either pesticide drift trespass or gene trespass 

from pollen transport simply cannot be used and labeled as “organic”.   Such trespass can is suspected 

to have occurred right here in Boulder County.   The threat of genetic modified organism trespass is real 

and threatens the organic foods and feed industry, the fastest growing sector of agriculture.    

The recommendation for creating GMO free refuge areas on all BCPOS lands is a step toward to 

accelerating the transition to organic production and protection of existing organic operations whether 

on or off open space lands.    

The use of fossil fuel based agricultural chemicals is not a sustainable path in the long term.   

Organic agriculture is the preferred option for our future.  It is inherently safer than agriculture that 

depends on applying toxins to our soils, leading to residues in our foods and feeds.   Organic production 

methods are becoming more science based with each passing year.   We are re-learning the benefits of 

feeding the soil with natural soil building materials, through cover crops and green manures, rather than 

simply repeatedly dosing with artificial chemicals.   Conscientious animal husbandry, nutrient cycling, 

and integrated plant/crop agriculture creates and maintains balanced soil health and productive 

sustainable yields.    

Establishing Open Space goals for organic transitioning is important to measure progress toward 

sustainability.   The recommended goal of reaching 50% organic production on BCPOS lands by 2025 is 

entirely achievable.    It could actually be achieved much quicker with appropriate establishment of 

relationships with organic markets in the immediate area, some already offered to current tenants.   The 

county presently has approximately 640 acres of BCPOS croplands in organic production out of some 

16,000 to 18,000 acres of cropland.  This is a good start and well above the national percentage of less 
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than 1%.   But it is understood that Boulder County and its citizenry want to be and should be leaders in 

sustainable agriculture.   A 50% goal is only an initial step and should be routinely reviewed for the 

possibility of achieving a higher level.   Others have suggested merely keeping pace with each annual 

organic acreage growth measure for the whole nation.   Boulder County should set its sights higher to be 

a real leader in sustainability. 

 

Open Space Croplands as non-GMO Refuge -- - Options for Sustainable Seed Sourcing and Security 

 The concept of declaring all open space lands as GMO free refuge lands will make possible a 

more rapid transition to organic production goals.   It will provide greater assurance to organic 

producers that are near open space lands that their crops will not experience chemical or genetic 

trespass.    

 Another benefit of a GMO free refuge on open space lands is the potential to establish 

production of organic and non-GMO seed supplies.  One of the frequent arguments given by 

mainstream tenant farmers in wanting to use GMO crops on open space is a concern or fear that they 

will not be able to obtain non-GMO seed for their crops such as corn, sugar beets and alfalfa.   This fear 

results from the growing centralization/monopolization of the seed companies in the USA, now 

consisting of only a handful of giant agrichem-biotech companies.  They rule the markets.  This situation 

is simply unhealthy for biodiversity and crop and food production security, and it is in violation of anti-

trust laws which should protect farmers from unfair and uncompetitive business practices. 

 Boulder County can be a leader locally to begin to break these monopolistic practices while 

simultaneously promoting greater sustainability in local agriculture.   Boulder County Open space 

croplands can be used with appropriate isolation buffers for the production of locally grown non-GMO 

and organic seed.   It is recommended that BCPOS provide opportunities and encouragement for the 

establishment of local seed companies, perhaps even cooperatives set up by many of the local farmers 

and POS tenants.   This can be another great example of Boulder county leadership providing workable 

solution to the unhealthy situation in which today’s agricultural community finds itself.   It is another 

path to sustainable agricultural practices. 

 

Recap - 

Taking precautionary action now regarding GMOs rather than regretting future damages to 

health and the environment, is the prudent path for Boulder County.   Specifically Boulder County needs 

to protect its citizenry and the ecosystem inhabitants under its stewardship, such as our pollinators, 

birds, terrestrial invertebrates, and aquatic life, even we humans.   All are being  exposed to genetically 

engineered organisms at a time when we human stewards lack a thorough and deep understanding of 

what the heath effects may be.   Until science can prove with high certainty that a particular GMO is 
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absolutely safe, it must be banned from use.   The alternative to business as usual agricultural cropping 

using unproven GMOs and associated toxins is a prompt transition to greater and greater use of organic 

farming methods.  Finally, setting up mechanisms to confront aggressive corporate controlled 

agriculture systems to protect the genetic heritage of seeds and seed diversity is paramount to 

demonstrate progressive leadership for long term sustainability of Boulder County croplands.      

 

References: 

(1) National Research Council, The Impact of genetically engineered crops on farm sustainability in 

the United States, 2010, The National Academies Press, Washington, DC. 

(2) Chang, Feng Chih, Simcik, M.F., Capel, P.D., 2011, Occurrence and fate of the herbicide 

glyphosate and its degradate aminomethylphosphonic acid in the atmosphere, Environ. Toxicol 

and Chem. , 30(3), 548-555. 

(3) Michael McNeil, PhD, Ag Advisory Ltd, Algona, IA, August 2011, Presentation and panel-CPAG 

dialogue at Cropland Policy Advisory Group forum held in Longmont, Colorado, and in personal 

discussions at that event. 

(4)  The Farming System Trial (30 Years), August 2011, Rodale Institute, Kutztown, PA.  (summary 

report available on line at www.rodaleinstitute.org  and numerous detailed journal articles over 

the trial years) 

(5) Antoniou, M.et al, June 2011, Roundup and birth defects: Is the public being kept in the dark?, 

Earth Open Source.   (contains massive bibliographic citation listing on the subject) 

(6) Benbrook, Charles, Nov 2009, Impacts of Genetically Engineered Crops on Pesticide Use: the first 

thirteen Years, The Organic Center   (available online at www.organic-center.org ) 

 

Note:  A much more in depth literature review on the subject of GMOs is under preparation, covering 

hundreds of peer reviewed journal articles, most dated within the last decade, many form 2010-2011.   

Subject areas will include human health effects, soil microbiological effects, plant/crop nutrition, non-

target organism impacts, crop productivity/yields, etc. 
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Rounds, Jesse

From: POSAC - Janice Moore
Sent: Friday, November 25, 2011 6:48 PM
To: Dick Miller
Cc: Russell E. Hayes; Rounds, Jesse; Stewart, Ron
Subject: Fwd: CPAG support

 
Dick, 
This is the third of three emails from POSAC "minority" members, contacted individually; all of these folks 
(and I) support the original CPAG proposal.  
Janice 
 
Begin forwarded message: 
 
 
From: "Russell E. Hayes" <russell.hayes@ionsky.com> 
Subject: CPAG support 
Date: November 20, 2011 7:27:05 PM MST 
To: "'Janice Moore'" <janicemoore@comcast.net> 
 
Janice, 
  
Yes, I will add my name to the support of the unmodified (majority opinion) CPAG document. That means that 
I do not support the minority reports included in CPAG: 
Mod of 4.9 on research lands 
Mod after 6.1.6 saying no GM crops 
Mod on pesticides after 6.2.3 
  
I think that statements, such as your proposed letter and comments on 12/8 will have much more impact than 
“minority reports” – people’s eyes are starting to glaze over. I would like to comment on 12/8 along the lines of 
agricultural practices are dynamic, and maintaining the successful  agricultural characteristics of Boulder 
County means that we have to consider new practices and adopt those that fit. Closing out all present and future 
GMOs does not work – they should be examined on a case-by-case basis. Organic practices will never be 100% 
of agriculture in Boulder County. 
  
I leave town in the morning of 11/23, but will be in email or cell phone contact. 
  
Russell 
  
Russell E. Hayes 
Russell.Hayes@Colorado.edu 
720-890-8632 (H) 
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Rounds, Jesse

From: POSAC - Janice Moore
Sent: Friday, November 25, 2011 6:43 PM
To: Dick Miller
Cc: POSAC - Eric Hozempa; Rounds, Jesse; Stewart, Ron
Subject: Fwd: dick miller's idea...

Hi, Dick, 
this is the 2nd of the three emails.  Eric Hozempa supports the CPAG proposal.  He has a conflict the night of 
the public input to BOCC, but will try to get by there.  He may also write them a letter. 
Janice 
 
Begin forwarded message: 
 
 
From: Eric Hozempa <eric@longmontfoundation.org> 
Subject: Re: dick miller's idea... 
Date: November 20, 2011 8:38:55 PM MST 
To: Janice Moore <janicemoore@comcast.net> 
 
Janice, 
 
I support that decision.  I agree the CPAG document is well done 

On Sun, Nov 20, 2011 at 6:41 PM, Janice Moore <janicemoore@comcast.net> wrote: 
Hi, 
Dick Miller of FAPC, who first had the idea about the joint minority report, wonders if minority members of 
POSAC would support the entire CPAG/county staff proposal?  If such a thing could happen across the three 
committees, here's the scenario: -of the 27 members of all three councils, 14 would support, 13 would not.  He 
is happy to offer rationale if anyone has trouble with that, and the farmers are even willing to give up their 
enhanced prairie dog control piece to achieve that, he says.  What do you think?  I'd certainly do that--I think 
that the CPAG document is carefully thought out and coherent…do let me know…. 
thanks! 
Janice 
 
 
 
 
--  
Eric Hozempa 
Executive Director 
The Longmont Community Foundation 
an affiliate of The Denver Foundation 
401 Main Street, #102 
Longmont CO  80501 
303-678-6555 - office 
303-358-4327 - mobile 
www.longmontfoundation.org 
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Rounds, Jesse

From: POSAC - Janice Moore
Sent: Friday, November 25, 2011 6:39 PM
To: Dick Miller
Cc: Rounds, Jesse; Stewart, Ron; POSAC - Paul Jurasin
Subject: Fwd: dick miller's thoughts...

Hi, Dick, 
This is the first of three emails that I received from POSAC members who fully support the CPAG 
proposal.  All communication was 1:1 (me: the other POSAC member).  I am copying these to Jesse and Ron 
for the record. 
 
By the way, I fully support CPAG proposal as well--it is fair to farmers,in line with the best science, and in the 
best economic interest of Open Space. 
Janice 
 
Begin forwarded message: 
 
 
From: "Paul Jurasin" <pjurasin@prodigy.net> 
Subject: Re: dick miller's thoughts... 
Date: November 20, 2011 7:56:50 PM MST 
To: "Janice Moore" <janicemoore@comcast.net> 
 
Hello, 
 
As I said the other night, I think the CPAG proposal is well thought out and fair.  The group had balanced 
membership and spent significant time working through all the issues.  I would support the "un-tweaked" 
proposal. 
 
Thanks, 
Paul 
 
Sent from my HTC on the Now Network from Sprint! 
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Submitted by Richard Andrews and Ewell Culbertson, Cropland Policy Advisory Group members 

 27 October 2011 

Recommended Cropland Policy on GMO decisions: 

All decisions regarding the use in Boulder County of genetically modified organisms (GMOs), including 

crops, animals and other life-forms, and for each specific GMO, shall be made by the Boulder County 

Board of Commissioners using full and open due process and opportunities for public hearing.   All 

submissions of technical information in support of or in opposition of a GMO shall be totally open for 

public review.  No secret information shall be allowed to be used or considered in the review process.   

All suppliers of information during review shall be required to reveal any and all conflicts of interest or 

material gain from obtaining approval of a GMO. 

Any properly conducted approval by the Board of Commissioners for the use of GMOs on county lands 

must be reviewed and concluded at least every five (5) years, or sooner if new scientific information is 

presented to the Commissioners which may invalidate the basis of prior approvals, consequently 

warranting reopening, modifying, or revoking of a prior approval.   All such reviews or reopening shall 

be conducted promptly.   Failure to conclude a review before the end of a five year period or within 

six months following a petition for review shall be deemed a denial or suspension of approval for 

continued use. 

Rationale: 

 Proposals by others on the Cropland Policy Advisory Group (CPAG) have recommended placing 

the decision making authority regarding genetically engineered or modified organisms with staff of 

Boulder County Parks and Open Space (BCPOS).   This is an inadequate public process and inappropriate 

delegation of authority for such a complex and controversial issue.   Instead the full Board of 

Commissioners is the appropriate place for such decisions since the Commissioners, unlike civil service 

staff, are fully accountable to the public through elections and recall processes.   These decisions are 

also of such importance to the very long term agricultural sustainability of essential food producing 

croplands that they should not be delegated.    

 Due to the uniqueness of each GMO and the both intended effects and unintended 

consequences, individual review actions are necessitated.   No blanket approvals by classes of GMOs are 

appropriate. 

It is also noted that decisions regarding genetically modified organisms (GMOs) must extend to 

not only cropland plants but all GMOs, including plants, animals, bacteria, algae, and all lifeforms for 

which genetic engineering may be applied.    

Much of the information used in regulatory reviews and approvals for GMOs and associated 

chemicals or biological agents at the federal level is developed, paid for, or otherwise sponsored by the 

corporations promoting the GMOs and associated chemical or biological agents.   These potential 
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conflicts of interest must be totally revealed during a publicly transparent review process, and given due 

critical analysis. 

 A mandatory review cycle of a minimum of five years is necessary for any approval of a GMO 

that may be granted by the Board of Commissioners.  History teaches us that the impacts and 

consequences of many agricultural inputs, such as pesticides and chemicals has not been understood 

upon their introduction and often not until years later.   The rapid evolution of science also occurs and 

decisions made without benefit of full understanding of the consequences to health and the 

environment need a periodic review, or in some cases an emergency review.   The occurrence of new 

scientific findings which may invalidate prior approvals can happen at any time and should always be 

considered as legitimate cause for reopening any earlier decision.   Timeliness of reviews shall be 

mandated to ensure that revealed or claimed negative consequences do not exacerbate potential 

damages from ongoing use.   Similarly if claims of negative consequences are not validated upon proper 

public and Commissioners review the process needs to be expeditious.   If doubt continues as to the 

safety to health and the environment of a GMO or its associated chemicals or biological agents, 

precaution is warranted and suspension of approval is the appropriate step.   
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Submitted by Richard Andrews and Ewell Culbertson, Cropland Policy Advisory Group members, 

 15 October 2011; updated 27 October 2011 

Recommended Cropland Policy on Glyphosate herbicide: 

Boulder County Parks and Open Space lands should ban the use of all pesticides containing glyphosate 

herbicides on its lands, including croplands, rangelands and other locations.   A prompt phase out 

program of no more than one year duration should be implemented. 

Rationale: 

The herbicide glyphosate (N-phosphonomethyl glycine) is widely used around the world, 

including on Boulder County open space crop and rangelands, as well as in many other situations.   It has 

been claimed to be safe by its manufacturers for decades, but a growing body of independent 

scientifically peer reviewed literature has shown otherwise, both with respect to negative 

environmental and human health effects.   Claims that glyphosate has short persistence in the 

environment , largely based on its binding with clay in soils, have been proven false.  The primary 

metabolic degradation product of glyphosate is AMPA (aminomethyl phosphonic acid) which also toxic 

to plants, is persistent and extremely mobile in the environment.    Furthermore the toxic effects are 

glyphosate can reoccur in subsequent years due to the reversible release of adsorbed glyphosate from 

soil particles triggered by phosphorus fertilization, making it available for plant uptake and 

negative/toxic effects, even subsequently planted crops.    

Glyphosate has been claimed to be beneficial as a companion to genetically modified crops that 

are designed to be resistant to glyphosate toxicity while the pesticide is deadly to weeds.   But recent 

research increasingly documented in peer reviewed science journals is revealing the negative effects of 

glyphosate on plant/crop nutrition (particularly disrupting trace element uptake), soil microbiological 

diversity and health, stimulation of food crop and animal feed pathogens and mycotoxins, and over the 

longer term a drag on crop yields, plus the enhancement of super weed evolution.  Of extreme 

importance is the growing body of evidence of the toxic effects of glyphosate on humans and other 

animals.  There is very recent research published indicating that glyphosate and its many formulations is 

a causative agent for birth defects, notably brain and facial/cranial abnormalities, developmental 

disruptions/delays, endocrine disruption disorders and reproductive defects, carcinogenicity expressed 

such as non-Hodgkin lymphoma and leukemia, plus genotoxic DNA effects.    Recently published 

research from Canada has found glyphosate and AMPA in women, and also found glufosinate and its 

degradate, closely related herbicides to glyphosate, in both pregnant women and their fetuses.   

Research from France has found that glyphosate is toxic to human placental cells.  Numerous clinical 

studies with laboratory animals have found similar adverse health effects.    

Glyphosate use in agriculture is heavily based upon convenience to the farmer but the near and 

long term risks simply are not judged to be worth the short term and diminishing benefits, plus the 

major concerns about impact to health and the environment.   All of these negative effects warrant 
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elimination of the use of glyphosate on the public lands of Boulder County.   To do otherwise is 

incompatible with environmental stewardship and sustainable agricultural practices. 

 

Summary Background:      Glyphosate Herbicide  (aka “Round Up” and other tradenames) - 

The agricultural chemical glyphosate, also known as Round Up and other tradenames, is the 

most widely used herbicide ever (1).   It is advertised as generally benign to non-target species and with 

short environmental half life.   But it has recently been shown in scientific evidence, some published by 

long silent corporate insider research scientists, that its use has undesirable consequences.   An 

overview of the interactions of glyphosate with physiology, nutrition and diseases of plants, and 

ramifications to agricultural sustainability has been published  by Yamada, Kremer, Camargo e Castro, 

and Wood (2009)(2).   Some of the papers reviewed by Yamada et al, as well as other peer reviewed 

articles are summarized below.    Overall, the literature is massive that documents the negative 

consequences of glyphosate from a range of aspects from soil health, to food and animal feed quality, to 

environmental effects, and lately human health consequences.  Another recent finding has been the 

discovery that the toxicity of glyphosate is significantly affected, often toward negative consequences, 

by the chemicals used in association with it, such as surfactants employed to increase the absorption 

into plant tissue.   Some of these adjuvant chemicals are also inherently toxic by themselves and in 

combination with glyphosate doubly so.   The following scientific review focuses on the most recent 

research and only includes peer reviewed and published science.    It also relies mostly on science from 

sources that have no apparent or discernable ties to the chemical manufacturers of glyphosate that 

could potentially bias the results and interpretations. 

Crop Nutrition and Crop Health - 

One such negative consequence reported by Zobiole et al (3) of glyphosate is a decrease in 

soybean crop chlorophyll and photosynthetic activity, and related transpiration and stomatal 

conductance.   They also observed significant decrease in macro and micro nutrients in leaf tissue with 

glyphosate treated plants, lower in the herbicide resistant (HR) plants than non-HR plants.   Reduced 

biomass is observed in both above and below ground plant tissues in all glyphosate treated plants.   

Similarly, Bott et al (4) observed negative effects on zinc and manganese status in glyphosate treated 

soybeans.   Glyphosate also inhibited root biomass production and elongation and lateral root 

development. 

Zobriole, Kremer et al (16) have reported on the comparison of first generation (RR1) and 

second generation (RR2) genetically modified soybean cultivars, effects of growth stage and rates of 

glyphosate application, plus no glyphosate controls with these cultivars.   They measure chlorophyll 

content, nodulation, biomass and nutrient accumulation.   Overall conclusions were that RR2 did not 

improve yield indicating measures compared to RR1.   Glyphosate significantly decreased chlorophyll 

content vs. control and reduction was more pronounced as rate increased and application was delayed 

during plant growth; observed chlorotic symptoms may relate to decreased photosynthetic rates due to 
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glyphosate damage, potentially exacerbated by immobilization of Mg and Mn being chelated by 

glyphosate.    These observations are consistent with Cakmak et al (18),  Zablowtowicz and Reddy (17), 

and Zobriole et al (3).   So the conclusion one draws is that even with genetically modified crops 

designed to be resistant to glyphosate, its use creates negative consequences to key indicator 

parameters of plant health and nutrition.   In other words glyphosate actually injures the GMO crops it is 

designed to be used with. 

Numerous researchers have in recent years discovered that glyphosate and its metabolites can 

interact with trace elements such as manganese, magnesium, zinc, iron, and nickel in the soil and inhibit 

their availability for plant uptake.  Some of the elements are key to plant health, notably photosynthetic 

activity, root development, etc.   Bailey et al (37) reported on this in 2002, Bernards et al (38) in 2005, 

and many others.    

 

Environmental Dispersal and Contamination – 

 Glyphosate and metabolites such as AMPA are increasingly being found in the general 

environment, including natural waterways, the littoral plant communities, benthic organisms and 

mucks, and even in the atmosphere.    This is a disturbing but not unexpected finding since glyphosate 

has been used for more than 3 decades and in the recent two decades it has become the number one 

herbicide throughout the world.   It was once considered and represented as a non-persistent pesticide 

and relatively benign.   That is now clearly challenged by mounting evidence not only about its presence 

in the general environment but by new research into the toxicity to many organisms other than the 

target weeds.     

 Kolpin et al (20) reports on glyposate and AMPA occurrences in surface water streams, including 

one Colorado location, the South Platte near Denver.   This study focused on sampling of municipal 

wastewater treatment plant effluents, and upstream-downstream of the receiving streams.  Overall, 

there was a two fold increase in detection of glyphosate and AMPA, comparing upstream from 

downstream; and AMPA was detected 67.5% compared to glyphosate (17.5%).    While this indicates 

urban uses of this herbicide are significant contributor to dispersal, it does show that the degradate 

AMPA is very important to track in environmental evaluations, not just the parent compound 

glyphosate. 

 In another study Kolpin et al (19) reported on herbicides and degradates in municipal wells in 

Iowa.   They found a 53% frequency of occurrence of herbicides and associated degrades in these 

drinking water supplies during a 2001 sampling.   In this work, glyphosate and AMPA was not detected.   

 Very little is known about atmospheric occurrence or transport and depositional fate of 

glyphosate and AMPA.   However very recent work by the USGS and University of Minnesota has been 

published by Chang et al (21).  They sampled air particulates in Mississippi and Iowa and rain in Indiana 

during growing seasons.   Glyphosate was detected 60 to 100% of the time in both air and rain.  
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Glyphosate concentrations were higher in rain than other high use herbicides.  For the Iowa case, they 

estimate that approximately 0.2% to 0.7% of glyphosate that is applied was measured in air samples and 

ultimately washed out of the atmosphere in wet deposition.   Given the huge amounts applied this is 

quite significantly large drift or volatiles that release to the general environment.   This can have 

profound impact on non-target plants, and on organic production.    For example, in Mississippi alone, 

during 2008 and estimated 2,750 kg of glyphosate was applied to crops with a combination of aircraft 

and ground rigs.   AMPA was detected at approximately 5 to 10% of the concentrations of glyphosate, 

lower during the major application seasons and increasing with time after last application.  Rain is 

believed to be an efficient removal mechanism for these toxins, since they exist as particulates, 

removing on average 97% of the atmospheric load by a weekly rainfall of >30 mm (about 1.1”).   The 

question remains of course about the toxic effects on non-target plants where this deposition ends up.   

The two mechanisms for suspension of glyphosate and AMPA in air are immediate drift from sprayer 

application and post application wind erosion of particulate glyphosate and AMPA from the surface of 

soils.    

In a dryer climate such as Boulder county, deposition mechanisms of these glyphosate and 

AMPA herbicide particulates will be different than the Mississippi valley.   Nevertheless application drift 

and consequent chemical trespass is always a significant concern with any spray applied agricultural 

chemical.   But subsequent wind erosion and offsite deposition of the soil particles containing such 

herbicides as glyphosate and its degradates is also quite important and likely an important local 

contamination mechanism to neighboring farms and general environment, given the windy character of 

cropland in Boulder county.    

Littoral and periphyton freshwater community ecological effects of glyphosate have been 

observed.  Vera et al (22) studied the effects of glyphosate on macrophyte colonization in outdoor 

experimental aquatic mesocosms.    They simulated glyphosate runoff and aerial drift contamination of 

constructed shallow pond environments.  They observed an algal eutrophication stimulation by 

Roundup, likely due to excess available phosphorus, which in turn produced a delay in the periphytic 

colonization of vascular wetland plants.   Cyanobacter species were also favored by mesocosms 

receiving input of glyphosate. 

A comprehensive literature survey has not been conducted in this area of glyphosate and AMPA 

ecological and non-target species effects.   The above discussion is considered very incomplete at this 

time. 

Soil Microbiological Effects -    

Glyphosate is a non-selective, broad spectrum herbicide.   It kills plants by disruption/inhibition 

the EPSPS enzyme (the shikimic pathway) which is plant essential for synthesis of aromatic amino acids.   

It also stimulates infection of roots of susceptible plants by certain soil micro-organisms, allowed by a 

decrease in normal plant biochemical defense compounds called phytoalexins.   Kremer et al (5) 

observed that glyphosate treated soybeans, both HR and non-HR cultivars, exuded to soils higher levels 
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of carbohydrates and amino acids, which in turn stimulated soil fungal populations.    Kremer and Means 

(6) also report that glyphosate interactions with rhizosphere microorganisms occurred with maize (corn) 

crops, stimulating pathogenic Fusarium, and altering other soil bacteria colonization.  They note that 

root colonization by the pathogenic Fusarium increased significantly after glyphosate applications during 

the growing seasons, with heavier infestation on HR resistant cultivars of both soybeans and corn, 

compared to non-HR cultivars and crops not treated with glyphosate.    Other observed negative effects 

were reduced manganese plant translocation and availability, antagonistic bacterial effects, and reduced 

soy nodulation, and consequent reduced nitrogen fixation.   This nodulation nitrogen fixation effect is 

counterproductive to a key objective to crop rotations with legumes (such as soybean) which can help 

build the nitrogen content in soils, and consequently reduce the demand for nitrogen fertilizer 

additions.    Similar concerns may also apply to the recently approved HR GE alfalfa, the leading forage 

and legume crop. 

Recently published related research by Johal and Huber  (7) has documented an increased 

incidence of damaging fungal infections in croplands treated with glyphosate.  They state, “ this 

relatively simple, broad spectrum, systemic herbicide can have extensive unintended effects on nutrient 

efficiency and disease severity, thereby threatening its agricultural sustainability.”  They note that 

glyphosate can induce weakening of plant defenses and resulted in increased pathogen populations with 

greater virulence of diseases.   The micronutrient connection is due to glyphosate induced 

immobilization of key nutrients necessary for disease resistance in plants.  In a related study by 

Fernandez et al (8) prior applications of glyphosate (within previous 18 months) have been statistically 

associated with wheat and barley cereal crop diseases in the following crop caused by Fusarium spp., in 

particular, head blight due to F. avenaceum and F. graminearum.    Counter to the understood benefits 

of reduced tillage, no or minimum till methods also positively influenced enhanced disease intensity 

when in combination with prior glyphosate use.    A concern with these serious fungal diseases is crop 

losses and downgrading or disqualification of grain quality due to the presence of mycotoxin compounds 

exuded by Fusarium which are toxic to cattle and people and for uses of barley such as malting.  The 

economic consequences can be severe.   It is thought that the soil health effect of glyphosate is 

disruption of the fungal communities and competitive natural balances, favoring the pathogenic fungi 

over beneficials.    This study indirectly speaks to the longevity of activity of glyphosate and possibly its 

metabolic decay products in soils, negatively affecting crops in subsequent years. 

Another mechanism of unintended harm from glyphosate is killing or functionally degrading 

beneficial non-target soil organisms, such as the important symbiotic nitrogen fixing bacteria, Rhizobium 

japonicum, in both HR and non HR soybean.   Moorman et al (9) investigated the accumulation of 

hydrobenzoic acid in glyphosate treated cultures of Bradyrhizobium japonicum and found it to be 

increased by glyphosate cases, a negative indicator.   Potential effects of glyphosate may be alteration of 

the symbiotic interactions between this bacterium and the herbicide.    

Similar inhibitory negative effects may occur with nitrogen fixing symbiotic bacteria in 

glyphosate treated alfalfa and other host symbioses plants of these beneficial bacteria, and potentially 

non-symbiotic soil algae nitrogen fixers; more research is needed to evaluate these concerns.    
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While glyphosate is designed specifically to function with GMO crops, it has been found that a 

glyphosate metabolic and toxic decay product, aminomethylphosponic acid (AMPA) can negatively 

affect HR GMO plants.   Reddy et al (10) determined that AMPA resulted in injury to HR soybean and 

reduced chlorophyll content, diminished shoot fresh weight, suggesting this is the damaging chemical 

agent.   

Tesfamariam et al (11) investigated the effect of waiting time between glyphosate applications 

directly to soils versus foliar weed applications.   They measured the phytotoxic effects on the non-

target plant, sunflower at various time intervals after glyphosate applications.   Detrimental effects were 

more pronounced in the case of foliar weed applications, indicating greater toxicity when glyphosate (or 

its metabolic decay products) translocated via weed root tissue residues compared to direct soil 

application.   

Recent research by Bott and others (15) has discovered that glyphosate can be remobilized in 

the soil by subsequent applications of phosphorus fertilizers.  This counters the claims that glyphosate 

has a short toxic persistence in soils.  It has long been known that glyphosate competes with other forms 

of applied phosphorus for binding sites, notably on soil clay particles.  The Bott et al study examined 

soybean as a test crop, with numerous different soil types, and multiple glyphosate and phosphorus 

application rates.   It revealed that the remobilization of the herbicide glyphosate by P-fertilization does 

occur and can damage subsequent plantings.    On glyphosate treated soils, significant soy plant damage 

was observed, including shikimate accumulation in root tissue (an indicator of glyphosate toxicity), 

declines in germination, biomass, and plant nutritional status, etc.   Soil type did have an effect on the 

nature and extent of plant effects, likely related to P fixation potential, CEC, plant available iron, textural 

properties and soil organic matter. 

Human Health Effects - 

Perhaps even more alarming is a growing body of evidence that glyphosate and its metabolic 

breakdown products are more toxic and longer lasting in the environment than previously reported or 

claimed by manufacturers, and toxic to non-target species, including humans.   Glyphosate has been 

preliminarily implicated in epidemiological studies as a causative agent of neural defects and cranial-

facial birth defects in populations in Chaco Province of Argentina (12).   Those studies are considered by 

many as insufficiently controlled studies or peer reviewed.   However they should be considered 

seriously and should justify additional research.   More thorough and controlled medical science from 

University of Buenos Aires, Argentina, by Paganelli et al (13) investigated health effects of glyphosate 

herbicides with embryonic tadpoles and found teratogenic effects, related to impairment of retinoic acid 

signaling.   Retinoic acid biochemistry is associated with the observed human birth defects and cranial-

facial malformations noted in the above mentioned Chaco Province epidemiological reports. 

Gasnier et al (16) examined the effects of glyphosate and various formulations on human liver 

HepC2 cells, a well known model for xenobiotic toxicity.   They measured cytotoxicity,  genotoxicity, anti-

estrogenic and anti-androgenic effects, as well as androgen-estrogen conversion and mRNA.    All 
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measured parameters were disrupted within 24 hours at sub-agricultural doses with all of the 

glyphosate formulations.   The nature of formulations had significant effect, indicating possible 

synergistic effects from multiple ingredients.   They conclude, “Glyphosate-based herbicides present 

DNA damages and CMR [carcinogenic-mutagenic-reprotyoxic+ effects on human cells and in vivo.” And 

further, “These herbicides mixtures also present ED  *endocrine disruption]  effects on human cells, at 

doses far below agricultural dilutions and toxic levels on mitochrondrial activities and membrane 

integrity.”  They also note that the nature of the glyphosate formulation, that is the various other 

chemicals used in combination with glyphosate, have a significant effect on observed toxic effects.   Also 

of note is that the effects were observed at levels near the residual authorized levels in transgenic feed 

stuff.   Clearly they raise human and animal health warnings that have not previously been noted.   

A major treatise on the human and animal health effects of glyphosate has been recently 

completed by Michael Antoniou et al (23), just published in June 2011.  Antoniou is head of Gene 

Expression and Therapy Group, Dept of Medical and Molecular Genetics, King’s College London School 

of Medicine UK.  The major thrust of this report is the link of glyphosate to birth defects.  The report also 

reviews independent scientific literature linking glyphosate to endocrine disruption, damage to DNA, 

reproductive and developmental toxicity, neurotoxicity and cancers.   

 Dallegrave et al (24) published in Reproductive Toxicology research on assessing reproductive 

effects of glyphosate exposures of pregnant female Wistar rats on the offspring.   The results showed, 

“glyphosate-Roundup did not induce maternal toxicity but induced adverse reproductive effects on male 

offspring rats: a decrease in sperm number…and daily sperm production during adulthood, an increase 

in the percentage of abnormal sperms and dose-related decrease in the serum testosterone level at 

puberty, and signs of individual spermatid degeneration during both periods…..and vaginal canal-

opening delay in exposed female offspring.”    

 Romano et al (25) also studied Wistar rats, and found related effects.   They state, “results 

showed that the herbicide [glyphosate] significantly changed the progression of puberty in dose-

dependent manner; reduce d the testosterone production in semineferous tubules morphology, 

decreased significantly the epithelium height.”   They conclude, “commercial formulation of glyphosate 

is a potent endocrine disruptor in vivo, causing disturbances in the reproductive development of rats 

when the exposure was performed during the puberty period.” 

 Manas et al (26)(27) conducted research using Comet assay and cytogenetic tests to investigate 

genotoxic effects of both glyphosate and AMPA.   Glyphosate was found to be genotoxic in the comet 

assay with Hep-2 cells of mice.  With AMPA there was a significant level of DNA damage or genotoxicity 

in Hep-2 cells; in human lymphocytes there was statistically significant clastogenic effect; and in vivo 

micronucleus tests showed significant increases in toxicity as well.   AMPA was found to be genotoxic in 

three different tests performed.  

 Bolognesi and colleagues (28) tested genotoxicity of glyphosate and Roundup formulation with 

mice, treated intraperitoneally, using a battery of tests; and also using human lymphocyte cells, in vitro.  
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Both pesticide forms.   DNA damaging activity was observed as DNA strand breaks, chromosomal 

alterations, indicating genotoxicity.     

Benachour and Seralini (29) evaluated toxicity of four different formulations of glyphosate and 

adjuvants (POEA) on three different human cell types (placental, umbilical cord vein, embryonic kidney) 

using low dilutions, well below agricultural levels, to simulate possible low residue levels found foods or 

feed.    All Roundup formulations caused cell death within 24 hours, inhibiting mitochrondrial activity, 

necrosis, and induction of apoptosis.   Effects were confirmed by observed DNA fragmentation, and 

nuclear fragmentation and shrinkage.  It was found that AMPA and POEA separately and synergistically 

damage cell membranes.  The mixtures of these formulation ingredients are generally more harmful 

when combined with glyphosate, confirming the labeled “inerts” are not inert.   Benachour et al (30) 

provide additional research defining the time and dose dependent effects of Roundup on human 

embryonic and placental cells. 

Epidemiological studies conducted in Sweden  by Ericksson et al ( 31) has confirmed an 

association between known exposure to phenoxyacetic acids and non-Hodgkins lymphoma (NHL), and 

have further strengthened an association between exposure to glyphosate and NHL.   The latency period 

typical for glyphosate and onset of NHL is often greater than 10 years.   Work by Anneclaire De Roos and 

colleagues (32) examined the cancer incidence among 57, 311 licensed glyphosate exposed pesticide 

applicators in Iowa and North Carolina.   There was a suggested association between exposure and 

multiple myeloma incidence, but not other cancer subtypes;  further analysis for longer term 

assessment is planned.    

The effects of glyphosate on human placental cells, and aromatase, the enzyme responsible for 

estrogen synthesis was researched by Richard and colleagues (33).   Glyphosate and Roundup were 

found to be toxic to human placental JEG3 cells within 18 hours at concentrations lower  with 

agricultural use.   Roundup with adjuvants was more toxic than glyphosate alone.  At lower 

concentrations both forms were disruptive to aromatase activity and mRNA.   Endocrine disruption was 

observed, and is suggested similar effects may be found in other mammals.   

Aris and Leblanc (35) tested for blood levels of glyphosate, AMPA, glufosinate and its metabolite 

MPPA, plus the Cry1Ab protein (a Bt toxin) in the blood of non-pregnant, pregnant and their fetuses, 

performed in Quebec, Canada .   Glyphosate and glufosinate were detected in non-pregnant women.  

MPPA and CryAb1 toxin was detected in both non-pregnant and pregnant women as well as their 

fetuses.   This opens questions about the effects and exposures of these pesticides on human embryos, 

and raises questions about transfer of these toxins across placenta.   In an epidemiological study in 

Ontario of farm populations, an association between preconception exposure to glyphosate and 

elevated risk of late term abortions was observed  (36).   

Anadon et al (34) reports in rat brain tissue glyphosate induced 5-hydroxytryptamine (5_HT), 

serotonin and dopamine depletion, in dose-dependent effects in frontal cortex, midbrain and striatum, 

with accompanying increases in the metabolites of serotonin and dopamine.   
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Effects of Adjuvant Chemicals - 

The city manager of Boulder, Colorado just released in 2011 a memo directing parks and 

maintenance staff to cease using Roundup, a commercial version of glyphosate.   The ban was triggered 

by recent research about the elevated health risks and toxicity of glyphosate in combination with an 

adjuvant surfactant chemical polyethoxylatedtalloamine (POEA)(14).  Surfactants are commonly used 

with active agent pesticides to decrease the surface tension of applied liquids and cause greater contact 

and penetration of the active poison with plant tissues.  This ban is in concert with an overall policy 

trend by the City of Boulder and in draft versions of the latest update to the Boulder Valley 

Comprehensive Plan to minimize the use of all pesticides except those identified as “minimum risk” 

under EPA definitions.     

 

Crop Yield Drag – 

 Crop yield drag, i.e. comparative reduction in yield, and other negative crop effects have been 

observed over time with glyphosate resistant crops such as soybean and corn.   Many of these observed 

effects have been related to crop nutrition and crop health discussed above.   While in initial years some 

of the glyphosate resistant crops exhibited yield gains, on the longer term yields have sometimes gone 

into decline.  This has been postulated to be due to increasing binding of key trace elements as 

glyphosate and its metabolites have accumulated in soils which in turn have caused a decrease in trace 

element plant availability through chelation processes (metals binding). 

 

Crop Production Economics: Costs vs. Benefits  - 

 Local farmers say that their economic profitability is improved by the use of glyphosate as an 

effective herbicide.   They spray early upon weed emergence and say they can make fewer or no 

additional cultivation passes per crop cycle.   This clearly makes their farming more convenient, and may 

arguably reduce tractor fuel consumption and labor.   However, for truly sustainable farming, this does 

not account for many external costs such as long term soil health, human health, stimulation of the 

evolution of glyphosate resistant weeds, and other negative consequences that must also be 

considered.  But these factors are not considered in the farming accounting systems, but are only 

assessed indirectly and often with great lag times, appearing as long term productivity declines, loss of 

non-target species, health care bills, etc.   Spraying of glyphosate does cause chemical trespass, even 
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when done with care and observance of atmospheric conditions, sometimes damaging, destroying or 

threatening the crops and livelihood of downwind and downstream organic farms.   These costs are 

often left for neighbors or subsequent generations to deal with.   On balance, the risks of applying 

glyphosate and adjuvant toxins for the sake of current season profitability or the simplicity gains in 

farming are insufficient justification for the real costs.    

So the weed control benefits sought by farmers from this broad spectrum herbicide may in fact 

be counterproductive with negative effects on beneficial soil organisms, to longer term impacts on soil 

health, increased crop disease prevalence, and even reductions in crop yields or losses by mycotoxins, 

and with growing human health concerns to those applying it and coming into contact with this poison 

by its widespread use.   A more in depth evaluation of glyphosate and related herbicides such as 

glufosinate is needed to assist in cropland policy development by BCPOS.      

 

Recap - Summary  – 

 The primary regulatory agency for herbicides such as glyphosate is the U.S. Environmental 

Protection Agency which must approve the use of such toxic agricultural chemicals that are designed to 

control or kill weeds.   Glyphosate was approved decades ago, in the mid 1970s.   However, based upon 

recent research findings it deserves a serious re-examination and much more unbiased scientific 

research across numerous disciplines, from soil chemistry and soil microbiology, to crop diseases, to 

animal feed effects, to food safety and human health effects, and comparative studies between more 

benign methods of agricultural production and chemical pesticide methods,  etc.      

 Until such additional research can prove the safety and necessity of glyphosate over the near 

and long term, its use should be discontinued.   The role of Boulder County should be to disallow its use 

as a precautionary step until legitimate and independent scientific verification of safety can be assured.    

It should be noted that this review only deals with the environmental and health effects of the 

herbicide glyphosate and does not cover the issues of companion herbicide resistant genetically 

modified crops designed to tolerant to it.  That is the subject of other policy recommendations, rationale 

statements, and literature reviews. 

It should also be noted that this literature review is not to be considered comprehensive and the 

sheer volume of published literature on these subjects is enormous and rapidly growing.   
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Recommended Cropland Policy on Neonicitinoid Pesticides and Pollinators: 

Submitted by Richard Andrews and Ewell Culbertson, Cropland Policy Advisory Group members 

 15 October 2011; updated 27 October 2011 

Policy Statement: 

Boulder County Parks and Open Space lands should ban the use of all neonicitinoid pesticides on its 

lands, both croplands, rangelands and other locations. 

Rationale: 

The systemic pesticides called neonicitinoids have been connected as a causative and/or 

contributing agent in honey bee colony collapse disorder (CCD).    CCD is directly affecting bee 

populations in Boulder County and many beekeepers have experienced major colony losses and honey 

production declines in the last year alone.   Bees and other pollinators are beneficial insects that serve to 

pollinate many important local food crops, and some species serve as predator controls of other insects 

that are harmful to food crops.   These pesticides are also known to cause declines in avian life and to be 

toxic to aquatic life, terrestrial invertebrates, mammals and other species in the general environment.  

They have very long half lives with cumulative buildup potential in the soils and plant tissue.   Very little 

research has been uncovered on the toxic effects to humans via foods and other contamination 

pathways, suggesting much more research is needed.  To limit these harmful effects to our 

environment, particularly our important pollinators, and the potential effects on our foods and human 

health, these chemicals and their use should be banned on public lands owned and controlled by the 

county, most notably Parks and Open Space croplands.  These chemicals are detrimental to and 

incompatible with sustainable agricultural practices. 

 

Summary Background:   Neonicitinoids  (Clothianidin, Imidacloprid, and other neonicitionoids, sold 

under various tradenames such as Poncho, Votiva, Propser, etc.) - 

One example of an unintended consequence and unsustainable agricultural practice is the use 

of family of systemic pesticide chemicals known as the neonicitinoids.   This class of pesticides is 

commonly used for seed treatments as a systemic insecticide, notably on canola, mustard, rapeseed, 

corn (including field, sweet and popcorn) and sorghum.   Other uses are also now involving direct 

application to soil surface and foliage at much higher rates than in seed coatings, for turfgrass, tobacco, 

apples, pears and ornamentals, in other words many that situations that may even be used in 

homeowner applications.    

For a long time, it has been known that nicotine and its related compounds and derivatives are 

toxic, not just to tobacco smokers but to other life-forms, some of which are agricultural pests.  One of 

the most common currently used neonicitinoids is clothianidin, a product of Bayer Crop Sciences, a 
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major European agricultural chemical company.   This chemical is used as a seed coating, and in direct 

soil and foliar applications, and in other delivery methods.  This chemical is a persistent chemical in 

aerobic soil conditions with a half life of 148 days up to 1155 days (3).   For eventual activity or chemical-

physical-metabolic decay it would therefore take up to about 32 years to reach low or near zero levels.  

In other words it is a very persistent chemical pesticide with long term consequences to soil health and 

the environment.   Furthermore it is quite stable to hydrolysis degradation at most common 

environmental pH and temperature conditions.   With repeated use, it can therefore build up in soils and 

create unhealthy soil concentrations.   Being water soluble systemic pesticides, neonicitinoids move into 

the plant tissue by vascular pathways, even to flower parts, and can consequently expose pollinators to 

repeated intakes of contaminated nectar and pollen.   This also means that the pesticide is taken into 

the food and animal feed parts of crops.   Little if any research has been found regarding these pathways 

and possible health effects to animals or humans eating these crops.  These pesticides are classified as 

mobile to highly mobile in soils and can also readily move into ground and surface water.   Methods of 

application involving soil or foliar applications, since they are typically at higher rates than with seed 

coatings, represent a definite risk to the potential for leaching into ground water or contaminating 

surface water by runoff from fields.   EPA risk assessment documents for use with corn and canola refer 

to clothianidin as “having “extreme mobility and persistence …in the environment.” (5) 

Negative effects on aquatic invertebrate animals and aquatic vascular plants have been 

documented in the field due to contamination of water.   Acute and chronic risks to avian and 

mammalian species have also been identified from exposures, particularly related to use, spills, and 

storage of clothianidin for treated seeds (3).   Studies also indicate toxic effects on terrestrial 

invertebrates such as earthworms, and non-vascular plants such as algae.   Indicator test aquatic species 

such as daphnids also have been shown to be sensitive at chronic levels as low as 0.12 ppm, resulting in 

reproductive effects.   Clothianidin was found to be highly toxic to sediment dwelling aquatic 

invertebrates (Chironimus riparius, midge) were found to express toxicity at levels LC50 of 11 ppb, and 

NOACE of 1.1 ppb, and Leptocheirus plumolosus with LC50 at 20.4 ppb, NOACE of 11.6 ppb.    

Colony collapse disorder (CCD) with honey bees is a complex issue, with the probability that it is 

caused or contributed to by many interconnected factors.    Increasingly, certain pesticides are being 

found to contribute to this problem which otherwise may appear to be caused by mites, fungi and other 

causes.    The neonicitinoid pesticides are now linked to these disease and pest causes through stresses 

to the health of honey bees, and subsequent lowered resistance to other contributing agents of CCD.   

Acute high toxicity effects to honey bees are noted in internal EPA risk assessments.    And 

storage of gathered clothianidin in bee hive food pollen and nectar stocks become repeat dosages of the 

chemical toxins, causing chronic buildup and exposures of the bees, particularly to the larvae and long 

life queen.   While the lower levels of the chemicals are not always detectable in the bee, in controlled 

studies with known exposures have shown correlations to bee health effects and toxicity.   One study 

showed mortality, and negative effects on pollen gathering, plus reduced honey yields.  Linkages are 

now being discovered between bee stress, increased presence of fungal pathogens such as Nosema 

ceranae, and reduced disease resistance by bees.    
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The EPA approved the use of clothianidin in 2003 on the condition that Bayer Crop Science 

conduct chronic toxicity effects.   EPA refused to release the Bayer studies, still only saying their 

determinations are “scientifically sound”.   To open the records of EPA, the Natural Resources Defense 

Council (NRDC) sued EPA  in 2008 for access to the documents held in secret.   Eventually they were 

published and upon independent review found to be “woefully inadequate”.    Since the introduction in 

the U.S. and wide scale use with crops, U.S. bee colonies have declined by 30 to 90 percent. (7)    

While many wish to rely on the federal regulatory agencies to protect our environment and 

health, Tom Theobold, a respected Boulder county beekeeper, late in 2010, uncovered and released 

new 2010 EPA scientific risk assessment documents which refute the prior official EPA approval record 

of determination for pesticide registration of clothianidin (1)(2).   Unfortunately, secrecy is still the rule 

because even EPA pesticide review reports do not provide scientific references or access to the actual 

toxicological reports submitted by the chemical company applicants.  In addition, there are no open 

literature citations listed in the EPA report that can be reviewed independently.   As a result, no 

independent scientific evaluation is reasonably possible.    

Statements by the EPA scientists in the 2010 EPA report are nevertheless revealing.  They state, 

regarding a previous field study (MRID 46907801/46907802) which supported prior clothianidin 

registration, “deficiencies were identified that render the study supplemental” and “it does not satisfy 

the [EPA] guideline 850.3040 and another field study is needed to evaluate the effects of clothianidin on 

bees through contaminated pollen and nectar.  Exposure through contaminated pollen and nectar and 

potential toxic effects therefore remain an uncertainty for pollinators.” (3)   The EPA report further 

states, “it appears that clothianidin exposure to honeybees has the potential for high toxicity on both an 

acute contact and oral basis” and it quotes, “one honeybee study showed that mortality, pollen foraging 

activity, and honey yield were negatively affected by residues of clothianidin.” (3) 

An unpublished report from a top USDA bee researcher, Jeffrey Pettis, of the Beltsville 

Agricultural Research Service (ARS) Bee Research Laboratory , has reportedly also found the Bayer Crop 

Sciences manufactured clothianidin pesticide harmful to honeybees, with potential links to CCD and co-

pathogen fungal proteins, the effects observed even at below detection limits for the neonicitinoid (3).   

This study is a collaborative work with entomologist of Dennis van Englesdorp of Penn State University.   

We still await the public release of this important report, and may ultimately need to use Freedom of 

Information Act methods for its disclosure since it was completed two years ago.   While waiting for 

release, both Pettis of ARS and van Engelsdorp of Penn State have spoken publicly on the documentary 

film, The Strange Disappearance of the Honeybees.   Pettis describes their study in which two sets of 

honeybees were exposed to a known fungal pathogen (Nosema ceranae), one set also exposed to a 

neonicitinoid, the other a control and not exposed.  In the film Pettis states, “…we saw an increase, even 

if we fed the pesticide at very low levels--an increase in Nosema levels--in direct response to the low 

level of feeding of neonicitionoids, as compared to the ones which were fed normal protein.”  Van 

Englesdorp noted that the neonicitionoid exposures of the bees were below detection limits in the bees.   

He notes, “the only reason we knew the bees were exposed is because we exposed them.”   These 

findings reveal how incredibly complex are the issues of introduced environmental toxins, even at 

94



4 

 

exceedingly low levels, in our environment; and that they can go unnoticed by science, but still have 

profound implications to ecosystems.(2)   

This bee colony disorder is a serious problem with our important pollinators and many 

important food crops depend upon bees.   Many ornamental and wild flowering plants are also served 

by bee pollinators.  The issue is too important both locally and nationally to be left to the slow and 

sometimes politically influenced processes of the federal agencies.   The National Honey Bee Advisory 

Board, American Beekeeping Federation, American Honey Producers Association, Beyond Pesticides, 

Pesticide Action Network North America and the Center for Biological Diversity have all petitioned EPA 

to review its decision to allow use of clothianidin (4).    This wake up call is heavily based upon the 

uncovered internal documents from EPA’s own scientific staff, as well as emerging scientific studies by 

the US. Department of Agriculture, Bee Research Laboratory in Beltsville, Maryland.    

Several European Union nations have already banned these chemicals, including Germany 

where many of them continue to be manufactured and sold to the rest of the world.   Bans are in place 

in Italy, Slovenia and France (7) with others under petition for review and disapproval, including the UK.  

At least on retailer in the UK, the Co-operative Group, announced with its “Plan Bee” that it would 

prohibit the use of eight different insecticides for use with its brand of fresh produce to help reverse the 

decline in British honeybees. (8)   The UK has reportedly banned the direct spraying of clothianidin, only 

allowing it with seed treatment.    The ban in Germany of clothianidin and seven other insecticides 

immediately followed a dramatic die off in 2008 of 50-60% of bees, the incident linked to aerial drift 

releases of neonicitinoids from treated maize (corn) sowing, and according to the German Professional 

Beekeepers’ Association, some beekeepers lost all of the hives. (8) 

Precautionary action now rather than belated regret is called for by local governments since the 

federal agencies are not acting on this strong evidence.   Specifically Boulder County needs to protect its 

citizenry and the ecosystem inhabitants under its stewardship, such as our essential honeybee 

pollinators, and other non-target affected beneficial insects, birds, terrestrial invertebrates, and aquatic 

life, even we humans who are also being exposed without an understanding as to the health effects on 

us.   Until science can prove pesticides such as the neonicitinoid group of insecticides are absolutely 

safe, they must be banned from use.   Such materials are simply incompatible with the practice of 

ecological and agricultural sustainability. 
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Submitted by Richard Andrews, Cropland Policy Advisory Group member,  27 October 2011 

 

Recommended Cropland Policy regarding Inventorying and Optimizing Cropland Use – 

Boulder County Parks and Open Space (BCPOS) shall conduct and maintain a multi-characteristic 

mapping and an inventory of all open space lands to identify and rank the highest and most 

productive uses of all lands suitable for production of crops, with a priority given to crops that support 

local markets and needs for food, specialty crops, fiber and feed for food producing livestock.   

Characteristics to be mapped and ranked include soil quality and land capability classifications, water 

resources and existing and potential water infrastructure for crop production, slope, topography, and 

aspects, microclimate and exposure, surrounding and nearby land uses, natural resources such as 

wildlife corridors and habitat characteristics, and multi-purpose uses such as recreational, 

educational, transportation corridors, and other relevant factors.   Ranking criteria shall be employed 

to balance economic, social and environmental qualities for croplands for the collective benefit and 

maximizing productivity of such lands, for the benefit of both farmers and owners of the 

commonwealth.    

The mapping and inventory data base shall be utilized to assist in the cropland leasing program to 

achieve the highest and best use of the cropland suitable open space lands, and to guide the 

solicitation of offered lands for cropping by tenant farmers, the selection of proposed uses by 

candidate tenants, or for other special set aside uses such as research, development and 

demonstration (RD&D) of sustainable agriculture, agricultural educational activities, genetic isolation 

for seed production or organic production zones, etc .  Adjustments to historical cropland lease parcel 

boundaries shall be made as appropriate to either combine or subdivide parcels to achieve the highest 

and best use of croplands in the inventory.   

Rationale – 

 In order to achieve the greatest possible services to the local economy and to be compatible 

with essential ecological services of our natural world, and to honor the collective ownership of Boulder 

County open space lands for the benefit of its residents and businesses, the highest and best utilization 

of the publicly owned agricultural lands should be a primary goal of the open space cropland program.   

Objectives of optimization of the use of BCPOS croplands are to best serve and support the local 

economy, to provide for a maximized employment opportunity for primary and secondary agriculturally 

related occupations, to maximize the production of high quality foods and other agricultural products 

that are locally consumed or processed, to build a more secure and sustaining food system serving all 

sectors of the commuity, to minimize the food miles and the energy impacts of food distribution, and to 

do all this with respect for the environmental systems that support the perpetual productivity and 

health of the croplands. 

 Historical crop uses, while sometimes being the optimal uses, are not necessarily so now or into 

the future, despite generations of practice.    The determination of highest and best uses must be a 
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dynamic process, capable of changing and evolving as social, economic, and environmental 

characteristics dictate.   As an example, much of the arable and irrigated land of Boulder County at the 

founding of our state was dedicated to production of feedstuff for draft animals for the mining of 

metals, and transportation.  That changed with technological and local industrial shifts.  Even now 

Boulder County land is heavily used by a very large population of horses, and consequently those lands 

are not used for providing local food production.   In evaluating highest and best use, particularly if 

priority ranking is given to creating locally secure foodshed systems, such allocations of uses should be 

re-evaluated and policies adjusted accordingly.   As another example, major commodity crops grown 

locally are not often used locally or converted locally into processed foods, as they once were.   Even the 

historical sugar beet agriculture is not as it once was with a local processing mill in every town in the 

South Platte valley.   The driving forces for choice of crops are often due to artificial market stimulation 

of crop subsidies, but these program incentives do not necessarily represent highest and best uses of 

the lands on which those crops are grown.   Changes are happening in these artificial crop selection 

drivers.  An inventory system to assist in the transitioning to a non-subsidized agriculture will be most 

useful as we move into a different future. 

 Different lands are capable of growing different types of crops, and mapping is a useful means 

to identify the most suitable crops for a given area.   A dominating and the most notable distinctions in 

crop suitability in our arid environment is irrigable lands versus drylands.   Due to sometimes antiquated 

and illogical but exacting legal constraints of water law, adjustments of the areal irrigation patterns are 

very difficult to adjust.   So what is dryland farming will no doubt largely remain so well into the future.  

Nevertheless, higher efficiency irrigation systems are happening and changing the cropping methods, 

sometimes the crops grown.   The historical secondary ditching for water delivery can be changed to 

redefine the irrigated field boundaries, or to grow different crops.  Such changes can occur, even when 

allocations of total water use may not.   Making such changes to historical patterns should not be ruled 

out merely based on history and secondary delivery system locations if a higher crop use and 

productivity can be achieved.    

 Much of the data base for such mapping already exists from the soils mapping of the USDA and 

the capability classifications they have also overlaid on those soils maps.   Decades ago, lands 

throughout the state and county were classified into areas of highly productive agricultural potential.   

Virtually all of Boulder county has been mapped for its natural resources such as wildlife habitat, T&E 

and species of concern, minerals, viewscapes, etc.    The network of existing irrigation ditches, lakes and 

other distribution of crop water is well known, as well as the legal constraints that dictate where and 

how the water can be used.   But tradition in water use practices does not necessarily equate to the 

highest and best use of that critical resource.   Experts in land characteristics regarding needs for 

specialty crops are readily available from the USDA, extension service, universities, and other local 

advisors.   All of these existing classifications and personnel resources can be used to assist in the open 

space inventory and ranking process.    

 The optimization of cropland use should be an evolving program, not instituted overnight, but 

phased in and tied to the overall objectives of moving to ever greater sustainable agriculture in the 

98



3 

county, that phrase used in its broadest context.   The mapping process can provide a broad holistic view 

of croplands and their relationships across artificial parcel boundaries.    

 As a possible example, designation of agricultural zones for different types of crops and crop 

production methods can assist with assembling uses that are compatible with neighboring uses.   To 

facilitate good neighbor policies in a diverse agriculture environment, negative effects across parcel 

boundaries could be minimized by aggregating compatible use parcels.   This could include zones to 

create buffers or clustering of operations to avoid chemical and genetic trespass through the air, 

irrigation water or pollinators, or genetic dispersal between organic farming or non-GMO seed 

production farms which need isolation, separating them from farming operations that use chemicals or 

GMOs.    Ultimately these buffer and isolation zones can disappear as agriculture moves inevitably to 

more sustainable methods that are not utilizing toxic chemicals or genetically engineered organisms that 

can do harm beyond the farm borders.    
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Submitted by Richard Andrews and Ewell Culbertson, Cropland Policy Advisory Group members,  

28 October 2011 

Recommended Cropland Policy on Jointly Owned Open Space: 

For open space lands that are owned by more than one party, the management of such lands shall be 

conducted using the most restrictive policies of any of the joint owners regarding environmental and 

public health aspects of property management, irrespective of ownership percentage or which party is 

the designated managing party.   All future acquisitions of open space that are purchased in 

partnership with other parties shall include specific provisions in the acquisition agreements and/or 

management plans to implement the most restrictive environmental and public health policies of the 

joint owners.   Any deviation from this management policy involving public entities shall require 

public hearings and due process by each public party.     

Rationale: 

 There are open space properties that were or may be in the future jointly acquired or are 

otherwise jointly owned, particularly properties that have combined the assets for purchase by county,  

municipalities, public improvement or special taxing districts or other governmental entities.      

Particularly with respect of environmental protection, human health, and land use, the most restrictive 

policies of the involved public entity owners in such partnerships shall apply to the ongoing 

management of the particular property.    

 In such jointly owned properties, current practice has been to divide up for management of 

individual properties by agreements between the entities to designate a managing party, but such 

agreements have not necessarily dealt with the question of differences in management style and policy, 

or differences in legal substance arising from one or more of the entities.   The typical procedure to date 

has been that whichever party is designated to be the managing or operating partner, that entity’s 

policies were applied.   As an example, in a recent case, the BCPOS has allowed GMO corn to be grown 

on a jointly owned agricultural open space parcel which is jointly owned with the City of Boulder.   

Growing GMOs on city lands is in conflict with the long standing city open space policies of and 

directives from City council of the City of Boulder.   The reasonable resolution in such cases is to 

establish a joint operating policy that the most restrictive environmental or public health or land use 

policy by any of the ownership entities would apply.  In the above cited example, GMO crops would not 

be allowed.   Such policies as prairie dog management, pesticide use, natural resources, and water use 

are examples of where this use of the most restrictive policy would apply. 

In some cases non-public entities such as land conservation non-profits, trusts, foundations or 

establishment/purchase of conservation easements may also effectively be partner owners of open 

space lands.   In such cases where public review may not be a part of the policy setting procedures of 

one of the entities, BCPOS shall endeavor to negotiate such arrangements and legal contracts to 

institute county cropland management sustainable agriculture policy into such agreements.   
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